ABSTRACT

ZAMANI, ZAHRA. Affordance of Cognitive Play by Natural and Manufactured Elements and Settings in
Preschool Outdoor Learning Environments. (Under the direction of Professor Robin)Moore

Existing research demonstrates that characteristicegshigsical environment may hinder or develop

chil drenods pl ay behavior; i n particul ar, t hat di vel
i mproving childrends physical, social, and catgnitive
how specific outdoor physical environments in presc

lifestyles have increased the number of working parents that now enroll their children in childcare centers,
where they spend the majority of theiaking hoursyearround. Thus, providers have an obligation to ensure
thatchildcare environments are high quality settings not only for healthy child developmeaidiotserve as
places for learning through play. Research is required to understanthéguhysical features of preschools,
both indoors and outdoors can support this goal. Existing research suggesie éxgerience of nature may
have a beneficial e f f,dut turther nesearthiisl ndedeel todusderstapd/hew specifine n t
natur al features and settings within outdoor prescho
development.

The single case study reported here uses a mmeattiod approach aimed at understanding the role of
the designed built envirorent of outdoor preschool settings for supporting cognitive play behavior
affordances. The research sisdlocated in the Research Triangle Park region of North Cardlihe. study
examined liree outdoor learning environmembnes a zone close to the esroomswith predominantly
manufactured settings second zonéaturing mixed natural and manufactured settings, and a third zone
containing predominantly natural settings. Theories of affordance and behavior setting distingthished
functional proper@is of these outdoor environments. Independent variabégded zones (manufactured,
mixed, natural), behavior settings (manufactured, mixed, natural), and elements (manufactured fixed,
manufactured loose, natural fixed, and natural loose). Dependeablesincludedc hi | dr enbés cogni ti
behaviors (functional, constructive, exploratory, dramatic, and games with rules)c@agtion included
behavior mapping as the quantitative method. THsiychildren were coded for their cognitive play bebavi
while interacting with elements and behavior settings in each zone. Sixteen rounds of observation were
conducted in each zone, resulting in 6801 data points. Qualitative methods included photmga=fere
drawings, and interviewsa subsample of 22 dur-to-five year old childrenparticipated in the qualitative
portion of the study In addition, the four preschool classroom teachers of the observed children were
interviewed to assess their perceptions and educational understanding of the role aof mlaidoo different
zones for childrends play and devel opment.

The findings indicate that the natural zone provided the main opportunities for constructive,

exploratory, and dramatic play. Further, mixed zones afforded the most functional, explorataygraswith



rules play The results imply how natural and mixed settings, such as the trees, hills, or sand areas, provide
opportunities for a diverse range of cognitive play. The results suggest that mixed settings have the potential for
affording funcional play behaviors. Children themselves appreciated the natural and mixed settings for their

di fferent cognitive play opportunities. Results sugc¢
functional and dramatic play behaviors (forexampldy e compl ex manuf actured struct
Further, inclusion of manufactured loose and natural loose elements encouraged constructineldyg(

sand, shovels, and buckets). The combination of methods showed that natural loose é#ticlentieaves,

dty moti vated childrends constructi ve,Finaly patumrfiaedor vy, ar
elements created behavior settings that included many natural loose elements, such as sticks)deaeds,

that supportediti | dr enés expl oratory and dramatic play.

The primary conclusion of the study is that diverse elements and behavior settings afford varied
cognitive play opportunities for children. The study provides valuable information for administrators, landscape
desgpner s, and policymakers to guide developing outdoor
play. Limitations of the study include the focusing on a single case, challenges for coding cognitive play
behaviors, small sample sjzand short meory spans of children. Future research is needed to compare
different preschool outdoor learning environments in varied sedmomic contexts that have diverse settings
and elements affording cognitive play. Employing a longitudinal research approdclgoatrolling for

childrends cognitive development can produce a more r
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CHAPTER 1: INTRODUCTION

Children are individuals, each with his or her own particular mix of skills, moods, and personalities. A
body of scientific, autobiographical, and documentary literature enlighten the critical result that environment
can have on thener life of a child fMarcus, 1998)Previous studies have explored the relationship between the
characteristics of outdoor settings a fjdrtofcéhSaded,r ends p
2000;Frost & Klein, 1983; Moore & Wong, 1997%tudies also report hodirect contact with natural outdoor
environments enables children to develop a bond and affinity between themselves and nature (Kahn & Kellert,

2002; Kellert, 2002Tai, Haque, McLellan, & Knight, 2006).

Currently, the physical featue s o f outdoor |l earning environments
fascination for diverse, stimulating learning environmegrfoft & Sageie, 2000; Francis, 1998)or@act
opportunities with natural elements in outdoor learning environments areledseasing for children (Louv,

2005; Ri vkin, 1990) . This decreased contact correl at
parental fear, and car dependency (Cosco, Moore, Thigpen, VerzaéoBr i e n & Mendel , 2005
Sideris & Sieris, 2010; McKendrick, Bradford, & Fielder, 2000; Moore & Wong, 1997; Tai et al., 2006).

The following section briefly explains the impor
devel opment , childrends pl ayn natural gettings. The te\dewy @aints pawe s ¢ h o o
children are lacking contact with outdoor environments, which is a significant factor in their development and
health. This section show an imperative need for researching how the physical environment atfrifgtes o
outdoor preschool settings associate with childrenods
1.1 Significance of the Built Environment for Children

Children develop an understanding of themselves through interactions with events and materials within
the environment (Piaget, #2). Research suggests a significant relationship between the qualities of the
physical environment, cognitive development, and social-beitig (Boldermann, Blennow, Dal, Martenson,
Raustrop, Yuen, & Wester, 2006; Brownson, Baker, Housemann, Brennaaak B001; Caplan & Harrison,
1993; Cummins & Jackson, 2001; Evans, 2003; Jackson, 2003; Johnson, 2007; Moore & Cosco, 2010; Spencer
& Wooll ey, 2000; Striniste & Moore, 1989). To perfor
needs qualies that encourage a healthy lifestyle and behavior (Boldermann et al., 2006; Moore & Marcus,
2008). Researchers recommend that adults provide such health and developmental benefits through
intentionally designed outdoor environments (Fjortoft & Sagei®020/oore, 1985; Moore, 1986). Indeed,
stimulating, equipped outdoor environments can have certain advantages in supporting specific types of play for
children (Henniger, 1985).

Many disciplines are currently exploring how physical environment attrilcjues oci at e wi t h ¢ hi

developmental behaviors (Ozdemir & Yilmaz, 2008; Striniste & Moore, 1986). A growing body of research



suggests soci al, cultural, and physical gualities C
development (Berk, Mann& Ogan, 2006; Moore, 1986; Kytta, 2003; Plotnikoff, Mayhew, & Birkett,

Loucaides, & Fodor, 2004; Striniste & Moore, 1989; Wachs, 1985; Weindi@#i)). Literature also suggests
childrends opinion and experi enc e 1982). frdr énstace,vetlea n c 0 mp «
moderate variation in physical space, such as change
senses (Cele, 2006; Olds, 1987).

Environmental and behavioral researchers recognize the effect of physical emntoon human
behavior (Evans & Lepore, 1997). Among the many methods available, environmentally oriented scientists
measure the environment through direct observation or manipulation. Observation reveals the many dimensions
and vibrant qualities of theen r onment , whil e the individual can intr
1983). It is necessary for environmental and behavioral researchers to develop evasentceesearch that
enables design resolutions pré&Macctsj 20a8). Fohinstartte, senedat d e v e
studies have explored how specific elements in physical environment promote the physical activity (Baranowski
& Jago, 2005; Cosco, 2006; Ozdemir & Yilmaz, 2008; Potwarka et al., 2008). Further research needseto explor
the environmental variables that support physical activity behaviors (Dishman & Sallis, 1994; Ozdemir &

Yilmaz, 2008; Sallis & Owen, 1997).

The physical environment can also contribute to
Harrison, 1993; Eans, 2003; Korpela, Kytta, & Hartig, 2002; Spencer & Woolley). Evans (2003) describes two
ways the built environment can affect mental health. First is the direct impact of environmental characteristics,
and the other effect associates with the environtnent i ndi r ect influence through
mental health results. Evans (2003) highlights the link between personal control, social support, and restoration
from stress with the properties of the built environment. Research suggests thet aissoaim o f chil dr
knowledge of the environment with their experience and interaction with the space (Cosco, 2006; Moore, 1985;
Talen & Coffindaffer, 1999) . Further, childrenods mo
associates with the kiaty, complexity, and responsiveness of the materials (Striniste & Moore, 1989).

Sociology indicates that children are part of the society and have the right to express their opinions
(Christensen & James, 2000; Corsaro, 1997). There is increased interesthear i ng chi |l drends v
the right to express their ideas (Einarsdottir, 2005; Mayall, 2002). Since 1989, many worldwide governments
have accepted the United Nations Convention on the Rights of the Child (CRC), a human rights treaty
concernd about the cultural rights of children. The Convention describes children as human beings younger
than 18 years old (Convention on the Rights of the Child, 1989). The Convention managsepettifild needs
and rights, necessitating states to act in thst interest of children when making decisions (CRC, 1989). In
addition, Article 12 of the Convention declares chil

their thoughts and opinions (CRC, 1989). Therefore, policy makers, designels, & e sear cher s of C



outdoor environments are encouraged to recognize how children experience or sense the outdoors and support
childrends right to express their viewpoints.
Designers can contribute t o c hi khdtrsappditsvaridug al t h t
experiences for them which stimulate healthy behavior (Boldermann et al, 2006; Monore, 1985; Moore &
Cosco, 2007; Moore & Wong, 1997; Olds, 1987). However, researchers need to realize the impact of
environment al gq wevelapmanteasd playn(Bradieyi, 19851 Rack & $Michael, 1995). While the

physical environment i s s u b-kein@ researchérs uhdenstand liitle Bbdut isn 6 s  h
contribution to childrenés pluesyto theeckisingibady of liteTature bye f or e,
focusing on how outdoor preschool environment featu
foll owing section explains the value of the outdoor e

1.2 Significance 6the Outdoor Learning Environment for Children

Outdoor environments are physical environments that offer children moderate levels of readily
available stimulation (Striniste and Moor e, 1989) . (
devebpment, as environment is associated with the quality of play (Marcus, 1998; Moore, 1985; Monore,

1985). While outdoors, children have more freedom of movement, thus enabling them to develop their visual

and motor abilities (Cosco, 2006; Pica, 1997). Thetod o o r environmentdéds variable
qualities provide more opportunities than indoor environments for children to make decisions, solve problems,

and stimulate creative thinking (Burdette & Whitaker, 2005). Opportunities for independeilitymiodip

develop childrends sense of wonder and i magination (
lend themselves to spontaneous interaction, while offering children a chance to adjust to individual differences.
Outdoor environments sdite st age for childrendés exploration, const
These exploratory experiences develop childrendés sci
(Natural Learning Initiative, 2007).

Although outdoor envr onment s of fer many benefits for chil
opportunities have declined for many urban children. According to a United Nations report from 2005, half of
worl dés population and 87% of t heai etnal., t2608). Uddafet e s po
nei ghborhoods and adultsé fear of strangers in publi
have restricted childrenb6és independent mobility in <c
2003; Kytta 1997; Tranter, 1993). Since children living in urban environments usually spend most of their time
indoors, outdoor learning environments can play a significant role in their daily contact with nature (Marcus,

1998; Moore & Wong, 1997).
Researchrecommeds i nnovative approaches that i ncrease

result, childrendéds development (Frank et al ., 2007; T



landscape architects need empirical evidence to understand powvc i f i ¢ features of chil d
environments can associate with childrenb6s devel opmer
1.3 Significance of Natural Outdoor Environments for Children

The potential hazards of outdoor urban spaces, demolished local natura, qpaemtal fear of

danger, childrends daily occupation, and the manufac
childrends daily contact with nature (Herrington &
critical role for child en6s devel opment, heal t h, and | earning, de

neglect the importance of incorporating natural features in the design of outdoor play environments (Fjortoft,
2001; Fjortoft & Sageie, 2000).

Wilson (1984) proposes ¢hconcept of Biophilia, describing it as an innate affection and love towards
Earth and nature. While learning to protect the biosphere, children gain a deeper understanding of nature
through experiencing and contacting natural features (Moore & Wong,).188deed, constant contact,
experience, and interaction with basic natural elements can develop a sense of unity and Biophilia toward the
natural world (Kellert, 2002; Harvey, 1989; Rhode & Kendle, 1994). Developing Biophilia in children promotes
their sense of stewardship and responsibility towards nature (Harvey, 1989). In fact, natural learning
environments can provide interaction opportunities for children to ecosystems and seasonal change (Freuder,
2006).

Previous research has focused on the roleatira in decreasing stress and increasing attention span
(Hartig, Evans, Jamner, Davis, and Garling, 2003). Being in nature can motivate a sense of relaxation, an
outcome of a slower sense of time (Nettleton, 1992). Natural settings also contributedsiimgconcentration
among children, reducing their need for medication and in the long term, improving their health (Taylor, Kuo,
& Sullivan, 2001). The restorative effect of nature (Bedimung, Mowen, & Cohen, 2005; Maller, Townsend,
Brown, & St Leger,2002; Wells & Evans, 2003) suggests the necessity of natural learning environments for
childrends psychol ogical heal t h.

Intrinsic curiosity stimulates childrenés discove
2000). Exploration within ntaral settings develops a positive attitude in children toward nature (Bixler, Floyd,
& Hammut, 2002). Natural elements can also provide children with opportunities to experience formal and
scientific education (Chermayeff, Blandford, Losos, 2001). Foraimt®, natural settings afford countless
discovery opportunities, enabling children to engage in diverse, creative, and imaginative play behaviors
(Fjortoft, 2000; Lester & Maudsley, 2007; Bixler et al., 2002). Herrington and Studtmann (1998) remark that
installing natur al el ements and other | andscape featu
cognitive awareness. After reviewing 41 playgrounds in North Carolina, Hestenes, Shim, and DeBoard (2007)

suggest the natural environment suppesr chi | drends constructive play. Ho



functional play within natural play environments. These studies accentuate the importance of natural spaces for
childrends cognitive devel opment.

Nichol son (1971) decsei past $idé hastheoogniofZing how
use operended play materials and manipulative elements. While most built environments cannot support
constructive or dramatic play opportunities, natural settings provide various loose partslobbesglements
allow children to manipulate their environment and develop their creative and constructive abilities (Moore,

1985; Moore & Wong, 1997). Loose parts also encourage children to create imaginative spaces, elements, and
stories (Maxwell, Mitchd] & Evans, 2008; Moore & Wong, 1997).

The results of this study extend previous research by providing insight toward the benefits of natural
behavior settings and elements for cognitive play behavior opportunities. This research aims to identify
important natural elements and settings that enhance learning opportunities for children within the outdoor
preschool settings. Incorporating such spaces offers children the opportunity for daily contact with natural
features, which will develop tivesense of steardship and Biphilia. The following section explains the value
of outdoor preschool environments for childrends deve
1.4 Significance of Outdoor Preschool Settings for Children

Currently limited in their outdoor play opportunities, urban enviromsmeemand chilidspaces, where
children can play freely and have daily experience and contact with nature (Kytta, 2003; Moore & Wong,

1997). Most children in the U.S. under five years old spend their awake time in community institutions while
their parentswork (Macomber, Adams, & Tout, 2001; Moore & Cosco, 2010). Since young children are
spending long periods at preschools, the associated outdoor environments can become supportive spaces to
stimulate different play. It is necessary for these settingsféo ofildren a means to meet their developmental

needs through various play opportunities.

Adults have paid inadequate attention to the learning capacity of outdoor childcare centers (Moore &
Marcus, 2008). Designed landscapes in outdoor preschool settiigan s upport chil drends ¢
(Kirkby, 1989; Moore, 1987; Titman, 1994). Considered as an extension of the indoor classroom, outdoor
preschool settings have the potential to stipeuyl ate ct
research suggests the increase of dramatic play in outdoor preschool settings compared to indoors (Frost,
Wortham, & Reifel, 2001). Preschool and daycare settings are ideal for integrating guidelines that promote
unstructured outdoor play, especiailfy natural settings. Design policies for everyday urban spaces, such as
preschool s, can i mprove the quality of the built enyv
that provides daily contact with natural spaces (Moore & Marcus, 2008).

With the many benefits of environmental yards compared to traditional playgrounds, designers of

advanced educational spaces are focusing on transitioning current playgrounds to a more natural environment



(Moore & Wong, 1997; Tai et al., 2006)Natural outdoo | earni ng environments can
education and increase their cognitive abilities by offering diverse learning opportunities (Fjortoft & Sageie
2000; Fjortoft, 2004; Moore & Cosco, 2007; Moore & Wong, 1997; Wechsler et al 2003). This clistiacié
natural outdoor play environments is critical for children with learning problems (Moore & Wong, 1997).
Research on Washington Environment al yard connect
their school to outdoor natural educatioredervations (Moore & Wong, 1997). Additionally, Moore and Wong
(1997) recognize how the environmental yard stimulates children with various learning styles in different
handson learning opportunities. These experiences can stimulate a sense of exditednsegitup a foundation
for future learning (Moore & Marcus, 2008). Environmental education programs assume an outdoor experience
wi || increase childrends environment al awareness (Ta
are significantspaces for child development, landscape architects and policy makers call for effectively
designed strategies. Some studies have evaluated how the physical environment characteristics of outdoor
preschool settings associMNeveerelessyitherdis & meedl tal understdrsl howl ay b
naturalized outdoor preschool settings can offer several play opportunities for children.
1.5 Conclusion
This chapter presents the i mportance of and | ack

play opportunities. Previous research has identified many developmental and health results associated with

childrends play within natur al settings, such as red
constructive and dramatic play. Hoveey , recent research suggests chil dr el
Few studies evaluate the importance of natur al envir

educational context. Hence, this study aims to explore how an outdmoinig environment with natural
features can stimulate childrends cognitive play beh
of natural features, policy makers may promote daycare centers that use natural play environments to promote
chidren6s cognitive devel opment. I f policy makers i mp!
benefit from the daily contact opportunities with natural environments. The following chapter describes how the
characteristics of the physical enviroam t inspire childrends pl ay. 't al sc

cognitive play behaviors.

Having a robust history of quality initiatives, North Carolina intends to improve the quality of educational settings for
preschoolers. The Division of Child Development (DCD) addresses early childhood issues. In 2007, thddeé€l€arhing Environment
Al liance encouraged the NC Division of Child Devel opmetothe and Ear |
AQutdoor Learning Environmentod (Cosco & Mo odtime outifods 3o)play fredlye DCD r e
develop, and grow. The division obliges childcare centers to offer daily outdoor play opportunities for children andhexptus@atural
elements, air, and sunlight (North Carolina Division of Child Development, 2009).



CHAPTER 2: LITERATURE REVIEW

The purpose of the following literature review is to uncover child development research regarding the
value of play forchild en6s devel opment. The review explains how t
environment can encourage childrenbdés play and develo
from coming in contact with natural learning environmentse Thapter describes cognitive play behaviors and
the studies that evaluated their association with chi
studies that evaluated childrenés c¢ og mentsiThigchapleray beh:e

also reveals the lack of knowledge and methodology approaches on these topics. The following section

describes the importance of play for childrené6s physi
2.1 Childrenés Pl ay
Pl ay i s ayofléadhingeahofitshe world through exploration and experience (Chermayeff et

al., 2001; Piaget, 1962) and is critical for their maturation (Golinkoff, Hitabek, & Singer, 2006; Monore,
1985; Rubin, 2001). Many studies have explained the fundamerdal e o f play on chil dren
cognitive, language, and physical development (Burdette, & Whitaker, 2005; Fisher, 1992; Piaget, 1962;
Malone & Langone, 1999; Monore, 1985; Vygotsky, 1967). Cognitive functioning during play is essential for
independent decisiemaking and influences success in daily tasks (Burdette, & Whitaker, 2005; Golinkoff et
al ., 2006), including promoting childrenbés ability 1tc
Play is a significant means to esigthen and outline patterns of problem solving, language, memory,
creativity, and sociaémotional development (Burdette & Whitaker, 2005; Fewell & Rich 1987; Kennedy,
Sheridan, Radlinski, & Beeghly, 1991; Flavell, 1992; Piaget, 1962; Zigler & Bidbe@ 2006). Play
promotes childrenés physical abilities and stimul at e:
physical, social, and cognitive development (Borman & Kurdek, 1987; Rubin, Fein, & Vandenberg, 1983). In
addition, by developingheir abilities and skills through play, children improve selffidence and selsteem
(Harter, 1982).
Apart from being recreational, pl ay regul ates c¢h
Matthews, 1985, Tai et al., 2006; Weiningger, 19'Fay can also help children adjust to the school setting,
improve their readiness to understand issues, and enhance their problem solving skills (Fisher, 1992; Coolahan,
Fantuzzo, Mendez, & McDermott, 2000) otenfRaktspeosidedrde s ugge ¢
play opportunities for children (Burdette, Whi taker,
select their own activities without adult intervention (Belsky & Most, 1981; Burdette & Whitaker, 2005; Rubin,
1979). Aguila (1985) states how playfulness is the chil dos
involvement in actions. Playfulness is the result of having no boundaries, rules or expected consequences of
behavior (Aguilar, 1985).



While play is necessar f or childrenés devel opment, many chil
and free play opportunities. For instance, a longitudinal study conducted by Hofferth and Sandberg (2001)
between 1981 and 1997 shows that American children engage mostly Gturstduactivities, while their
chances of free play decreased by 25%. By reviewing such literature, we understand the value of providing
various unstructured outdoor play opportunities for

decreased #&e play opportunities, this study highlights the importance of outdoor preschool settings for

childrends free play possibilities. The following sec

of the built environment in contributingorrhid er i ng chi |l drenés play opportuniti
2.1.1 Play behaviors .and childrends devel opment
Pl ay behaviors can predict a childés devel opment a

and peers (Howes, 1988; Howes & Smith, 1995). Psychologists tiassified play behavior into three main
types: physical, cognitive, and social (Beckwith, 1982; Friedberg, 1975; Johnson & Hurley, 2002; Kytta, 2003).
The following paragraphs briefly describe these categories.

The active or vigorous part of playimché at el y af fects childrends motor
& Whitaker, 2005; Tai et al., 2006). Physical development mainly correlates with large muscle or gross motor
behavior, and eybhand coordination (Bjorklund & Brown, 1998; Marcus, 1998; Williarh886). Through
physical activity, children learn about their bodies and their skills and limitations, as well as develop a sense of
control or selesteem (Hoffman, Knight, & Wallach, 2007; Marcus, 1998; Weinstein, 1987). In addition,
research associateshi | drenés physical activity with their cogn
stress (Flook, Repetti, Ullman, 2005; Hills, 1998; Pellegrini & Smith, 1998a).

Many researchers and psychologists bethewoddde t hat
through exploring and experiencing (Chermayeff et al., 2001; Piaget, 1962; Tai et al., 2006; Vygotsky, 1967,

Wei ningger, 1979) . Researchers consider childrenbs
knowledge (Cornett, 1998; Piagd962). Through educationally focused and free play opportunities, children

can learn creativity, vocabulary, literacy, memory development, and problem solving skills (Zigler & Bishop,
2006). The following sections thoroughly discuss this category oftyi@dhgvior.

Pl ay i mproves childrends soci al abilities by offe
motivation (Zigler & Bishop, 2006) . Soci al play invo
cooperation and discoveringetih relation to peers (Hewes, & Beckwith 1975; Marcus, 1998; Matthews, 1985;

Moor e, 1986) . Vygotsky (1978) connects childrends so
level. For instance, social play introduces responsibilities and sotéal to children, which in turn promotes

their communication and problem solving skills (Chia, 1985; Woolley & Lowe, 2012). Children further advance

their social skills through language and vocabulary improvement (Marcus, 1998), which is directiytedsocia

with childrenés cognitive skill slosépB,200@)ett e & Whitaker



This literature review suggests the critical rol
Further, the review associates the physical, cognitive,sanl developments of a child. As a result, design
suggestions that promote cognitive play behaviors may also encourage other play behaviors. The following
section discusses how physical environmepméntattri but e:c

2.1.2 Physical environments and play

Pl ay is an i mportant source of |l earning (Gar za,
behavior requires inspiring certain interactions and experiences through appropriate equipment and
environments(Fischer, 1980; Gottlieb, 1976; Peiper, 1963; Moore, 1985; Ridgers, Fairclough, & Stratton,
2010) . Childrends play behavior results from the p|
characteristics promote or hinder their environegtiavio interaction (Barbour, 1999; Moore, 1985; Moore
& Cosco, 2010; Wool l ey & Lowe, 2012) . I nteraction w
physical, social, and cognitive development (Caplan & Harrison, 1993; Evans, 2003; Jackson, 2003; Johnson
2007; Marcus, 1998; Striniste & Moore, 1989). Therefore, the physical, social, or symbolic qualities of an
environment depend on whether it encourages or hinder

Stimulating, fl exi bl e Iknowledge, runderstanding, rardi dgvbldpment ¢ hi |
(Hesletine & Holborn, 1987; Moore, 1986; Wachs, 1979; Weinstein, 1987). For example, manipulative, quiet,
and interactive environments support childrenb6s deve
1993). Conversely, environmental characteristics that
conflict, or use of force (Kytta, 2003; Van den Berg, Hartig, & Staats, 2007; Zimring & Barnes, 1987).

Another aspect of an environment assbojad wi t h chi |l drends devel opment
for children. l ndeed, childrenés physiological devel
(Woolley & Lowe, 2012). Piaget (1963) and Olds (1987) describe ideal play environmesgacas that are
aesthetically pleasing and stimulate all senses (e.g., shapes, colors, patterns, views, light gradation of music,
voices, fresh flowers, opportunities to taste and touch). These environments encourage children to move and
exercise. This stdy recognizes the 1importance of buil't envir
development, and play motivation.

The effects of environment al attributes on child
1995). Meanwhile, research highlighthe value of design on creating and strengthening k@mdsimulative,
and engaging environments for early childhood learning and development (Beckwith, 1982; Matthews, 1985;
Moore, 1985). Building on literature, this study explores the physical em&onof outdoor preschool settings
and identify behavior settings and el ements that cont
following section reviews studies that evaluate the importance of the outdoor play environments for play

mativation.
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2.1.3 The physical qualities of outdoor play envi
The dangers of ur ban i fe l ed to the design of
Aiplaygroundso (Hart, 2002) . P | aoprmgent@sithegt assoeiateewithiteip or t a n
play behavior (Monore, 1985). Children prefer playgrounds that are more challenging and complicated (Titman
1994) . Few studies evaluate various design features
instance, Bruya (1985) compared childrendés play behay
play structures. The random sample included 58 ttodiwe-yearolds. The researcher measured the time spent
on each structure, while coding for chit enés mot or patterns (standing, S
complexity of play opportunities develop broader ranges of behavioral play patterns. The study found that the
contemporary play structures stimulated fgearo | d s & p | ay ased pearintematign, andrreduced
adult contact.
After comparing traditional, contemporary, and adventure play environments, Frost and Campbell
(1977) realized that children display a wider range of play behavior within adventure playgrounds due in to
ther varied play opportunities. Children mostly engage in gross motor play on creative and traditional
pl aygrounds. The researchers assume that children6s
equipment. Frost and Campbell (1985) later evelliaquipment choices of 45 seceagrdde children. The
study compared a traditional playground with a lack of equipment variety and a creative playground comprised
of various complex play equipment. The reassedlin s show
creative playgrounds. The researchers also recognized that children favoroaietimed equipment, such as
swings, seesaw, and meifgg-around. Additionally, play features that support complex dramatic plays intrigue
children, compared to sirgfunction equipment.
Hayward, Rothenberg, and Beasley (1974) explored the opinion -06-Hikteenyearold children
about their outdoor |l earning environment. The resear
size, pattern of equipemt use, and behavior in each play environment. Interviews with children enabled
researchers to understand childrends impressions of
that contemporary playgrounds have the highest number o6 @& median attendance. Additionally,
preschool children are the dominant users of contemporary playgrounds (35.23%). In this study, children
preferred compound play structures than isolated items. They also favored the playhouses and buildings within
the adventure playground.
Steele and Nauman (1985) analyzed how infants of different ages respond to various play elements
within outdoor learning environment settings. Thirteen infants and toddlers participated in thd keuthsults
revealed that equipent designed to correspond with the physical size of various children stimulate play in
children with different motor abilities. Complex play equipment attracted older children and simultaneously

allowed several children to play differently.
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Sandseter (09) compared the play behavior of 29 fooHfive-yearolds in traditional and natural
outdoor preschool settings. Data collection involve
interviews with children. The results show the natural outdeaming environment provides riskier play than
traditional outdoor preschool settings, but children prefer riskier and thrilling play opportunities, based on their
responses during the interviews. Chi |l dwvirerménds, apl ay ab
opposed to traditional playgrounds.

Barbour (1999) explored how the outdoor play envi
play behaviors. The study involved eight secgnade children with varying competence levels. Theareser
purposefully selected playgrounds with difference design approaches. The traditional playground focused on
exercise play, while the natural play environment offered various play opportunities. The result shows a
relationship between the physical chact eri stics of the playgrounds, chi
physical skill development. The variety of equipment and design allowed children with various abilities to
participate in different activities and the less physically able childratevelop their motor skills. Reviewing
these studies demonstrates how different features and elements within the play environments hinder or
encour age childrenos devel opment and pl ay behavior.
opportunities ér children. Thus, it is necessary for designers to propose design suggestions that encourage
childrends devel opment while realizing the play val
section examines studies exploring the value of natwral@ o or pl ay environments for ¢

2.1.4 Natur al l earning envir.onments and chil dreno

Natural environments heighten healthy behaviors by providing opportunities for exercising,
socializing, and relaxing (Corraliza, Collado Bethelmy, 2011; Van den Berg et al., 2007; Wells & Evans,

2003). Research indicates a positive relationship between child development and contact with nature (Berto,
2005; Wells & Evans, 2003). Many outdoor educational environments have recently inadpoaatson

contact with nature in their curricula to create sustainable and environmental education for children (Louv,
2005). Supplementing outdoor learning environments with nature provides exploratory opportunities for
children to interpret the envirament (Moore & Wong, 1997). This approach develops a sense of ownership
between children and nature, while increasing their environmental awareness (Maller & Townsend, 2012).

Natural learning environments are outdoor spaces that incorporate natural esoapeas forests,
ponds, prairies, mazes, rocks, or gardens (Moore & Marcus, 2008; Moore & Wong, 2008). These environments
create opportunities for creativity and exploration through natural features (Freuder, 2006). Indeed, natural
learning environmentmcrease the aesthetic value and habitat restoration of the environment, while developing
a sense of affinity towards nature (Louv, 2005; Moore & Wong, 1997; Rivkin, 1997). Natural learning
environments offer learning opportunities to interpret causefarfdect about chil drends sur

Wong, 1997). Daily naturb a s e d occupations within outdoor | earni



12

awareness towards nature (Stolelzle, Midden, & Chambers, 2000; Nagata & Raid, 1997). These interactions
provide opportunities for joyful, interactive learning (Somerset, Ball, Flett, & Geisman, 2005). Freuder (2006)
describes how natur al |l earning opportunities i ncrea
stewardship toward natural environments. Liteérathas identified many learning benefits through contact with

nature, including language and cooperation improvement (Johnson, 2007).

I n natur al l earning environments, childrends | e
features for educationglur poses and the childrenés participation (
Hoody (1998) found combining handsn opportunities with the school 6s f
childrends i mprovement i n t eThisappreachdnoteated ahiidcep th learro nc e n t
and understand the observed occurrences. Il ndeed, nat

sense of responsibility, patience level, and appreciation towards nature (Bell & Dyment, 2008).

Fjortoft and Sageie (2000) found that children love to explore and experience the challenges that
natural environments provide. Another study by Heseltine & Holborn (1988) pointed out how natural
playgrounds afford manipulation, exploration, experimenting with lgoess, and interacting with other
children. The intent of natural playgrounds is to reconnect children to nature while providing various open
ended play options that stimulate creativity and imagination in children. For instance, Fjortoft and Sageie
(2000 found that natural features stimulated different play types. The study indicates that children understand
how natural features provide diverse functions. Nevertheless, contact opportunities with natural elements in
outdoor playgrounds are decreasingdbitdren (Rivkin, 1990; White, 2004).

The review of these studies underscores the i mpor
development and health. The literature suggests the play value of natural features through their diverse and
interct i ve qualities. However, there is a lack of knowl
for children. There is a need for research that explores the value of natural features within educational settings
and how nature stimulates diffetgmlay behaviors. The following section reviews how the outdoor physical
environment can motivate childrends cognitive play be
2.2 Childrendéds Cognitive Devel opment

Piaget was a psychologist who studied cognitive play development for more thaarSORrem his

observations of childrends play, Piaget developed a
believed childrends interaction and play complexity
chil dr e n ddevelapmantnais & Betiativated process. Within this process, children interact with the

stimuli, gradually building their understanding through a process of accommodation and assimilation (Bradley,
1985; Piaget, 1962). Piaget defines accommodation asthénahild notices, while assimilation evaluates how
children interpret the environment. Each structure resulted from the growth of a preceding one through constant
accommodation and assimilation (Cornett, 1998; Flavell, 1996; Piaget, 1951; Piaget, 1963).
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Additionally, Vygotsky (1967) argued that children learn through play and interaction with peers or
adults. He also claimed that when children use objects in their play to represent other objects, they are
developing abstract thought. In this way, playoal children to separate the object from its associated
meaning. The four types of cognitive play behaviors developed by Smilansky (1968) are in a relatively fixed
sequence, with functional play appearing first and games with rules appearing last (Raibim, &8 Hornung,

1976).

Siegler (1989) connects childrends cognitive deve
to manage information. Cognitive devel opment i's ass:
themselves or environme(Cornett, 1998; Flavell, 1996; Ozdemir & Yilmaz, 2008). Children gain meaningful
evidence from the environment and transform or represent that evidence based on their cognitive development
(Flavell, 1992). Cognition is a complex concept, usually refgrtm knowledge of the physical world or
particular skills (Fischer, 1980; Flavell, 1992).

Devel opment al experts cite factors that advance
that basic processes, strategies, rmgegnitions, and content knwl e d g e i mprove childre
devel opment (Brown & DeLoacheds, 1978; Siegler, 19

development modes during middle childhood and adolescence: a) inforspediessing capacity
development, b) domaispecifc knowledge development, c) concrete and formal processes, d) engaging in
guantitative ment al procedur es, e) the acquirement t
metacognitive awareness and practice, and g) development in cagaliilities.

Some studies examine the universal likenesses and differences among children in cognitive
devel opment (Maccoby, 1984; Wohl!l wil I, 1973) . Sever e
development links to their neuropsychology conditiidglman, Castelli, & Buck, 2005; Llamas & Diamond,

1991; McClelland, 1991), physical activity (Bailey, 2006; Hills, 1998; Shepherd, 1997), or emaiwiell

systems (Hillman et al., 2005; Taras, 2005; Trost, 2007; Zigler & Bishop, 2006). Other swaligsted how
childrends cognitive development <correlates with the
(Bornstein & Sigman, 1986).

Ploimn & Rende (1991) suggest an association between genetic differences and diverse cognitive
developnent levels. Their study indicates that children from the same family, yet raised in dissimilar
environments, possess different abilities. Conversely, Feuerstein (1979) suggests that poor cognitive
development in children does not result from geneticsraiiter from a lack of learning experiences. Such
literature underscores the value of simulative learning opportunities for children in their associated spaces. The
foll owing sections describe studies e plgylbehavionsgndt he r e
their cognitive development.
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2.2.1 Childrenés cognitive play .behaviors and cog

The complex nature of cognitive abilities has resulted in the development of many different tests to
measure this construct. Duririge early 1900s, Alfred Binet proposed the first test to measure intelligence
levels of children, focusing on the reasoning and thinking abilities. The test scores identified children who
required special education or functioned better in classes (Bin@nS& Town, 1913; Weinberg, 1989). After
some year s, Bi net and Si-fiomofdo9tlé3t suggeetednithe §BU
education. Later t hat year , Lewis -Benembd {(&9tL6Y) hato
intelligence based on four different factors: verbal reasoning, quantitative reasoning, abstract reasoning, and
shortt er m memor y. This test evolved into a comprehensi\
David Wechsler (1974) developed amwth | Q test for children, the HAWechs|
(WISC). 0 This test measures general intelligence, ver

Researchers continued to develop other standardized tests as traditional methods for evaluating
chil drendbs cognitive devel opment, such as the Battell
a childbdébs devel opment al functi oni ng -dogal, aaptive,umatér,i ng s e\
communication, and cognitive) (NewlgprStock, Wnek, Guidubaldi, & Svinicki, 1984). This test also proposes
a total developmental score for the age range of birth to 8 years (Glascoe & Byrne, 1993). Traditional
assessments are noreferenced or criterioneferenced measurements that measurei | dr ends af f ec
intellect, and achievement domains (Nuttall et al., 1992). These assessments define the problem for the children,
and they are encouraged to complete the task through concentration (Belsky & Most, 1981).

With research increasingly pporting the value of play as a development assessment tool (Cornett,
19980, studies shifted to focusing on how various f
(Neisworth & Bagnato, 1988). Apart from traditional assessments, researcheemploy other approaches
for evaluating childrendés development descr-babedd as pl
Assessment (TPBA), Play Observation Scale (POS), or Systems for Observing Play and Leisure in Youth
(SOPLAY). Play behvior assessments are procedures in which trained professionals observe play behaviors to
evaluate an individual 6s psychosoci al performance (
recognize play behavi or s austivesdevglopmentf motor skills,aahdupeoblémn g ¢ h i
solving abilities (Cornett, 1998). These assessments diagnose, evaluate, or predict future behavior (Fewell &
Kaminski, 1988; Katz, 1989, Linder, 1993, Schaefer, Gitlin, & Sandgrund, 1991). The behaviosairesgs
also offer data that is useful for developing a treatment plan or evaluating the context (Cornett, 1998).

I nvestigators trace childrenés cognitive devel opl
(Belsky & Most, 1981; Cornett, 1998; Farrriegougan & Kazuba, 1999; Malone, Stoneman, & Langone, 1994).

For example, Burdette and Whitaker (2005) discuss how problem solving during play develops executive

functioning. This executive functioni nghdsiplannieggr at e s
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organi zing, sequencing, and decision makingo (p. 48)
Piaget or Smilanskyoés <classification (Campbell & Fr
cognitive play behavior categes for evaluating age trends, play behavior association, and-sogidtive

development (Connolly & Doyle, 1984; Guralnick, Connor, Neville, & Hammond, 2006; Kerbel, Grunwell, &

Grundy, 1996; Pack & Michael, 1995; Rubin 1982; Rubin, Fein, & Vanderd&¥g3; Rubin, Watson, &

Jambor, 1978).

Behavioral observation tools replace traditional cognitive development testing as a means of

understanding childrends natur al behavior within ou
assessment a moret i abl e and wvalid approach for evaluating c
(Nuttall, Romero, & Kalesni k, 1992; Linder, 1993). T

in diverse behaviors within familiar environments, as congp&odaboratory settings (Cornett, 1998; Farmer
Dougan, & Kaszuba, 1999; Linder, 1993). Noting such behaviors increase their ecological validity, since the
gathered data indicates environmental, personal, and behavioral causes (Cornett, 1998). C@héitrt(id9
states that traditional assessments assume all children follow the same systematic sequence of development.
However, children with disabilities may not gain the same skills as a regular child (Cornett, 1998). By
recognizing different circumstaes and characteristics, the behavioral observational tool is more valid for
evaluating childrenb6s cognitive play behaviors. The
validity of this observati oedelelopmerd.!l for estimating cft
2.2.2 Cognitive play behavior categories
As previously described, cognitive play behaviors have a hierarchal sequence. In other words, children
improve their cognitive development when they engage in games with rules (Gravey, 1978).Heesearc
classify cognitive play behaviors as 1) functional, 2) constructive, 3) exploratory, 4) dramatic, and 5) games
with rules (Guralnick, et al. 2006; Rubin, 2001). This section explains the literature suggesting significant
correlations of each cognityjel ay behaviors to childrends cognitive di
1) Functional play behavior: According to Piaget (1962), functional play behavior connects with the
childbdbs | earning about the environment throwgh repea
brain performance, thus developing childrenbés fine
recognizes repeated actions that may not involve objects (Reifel & Yeatman, 1993; Rubin, 2001). While
engaged in this behavior, the child focsisen bodily coordination, sensemyotor balance, and spontaneous
behavior (Bjorklund & Brown, 1998; Cornett, 1998; Williams, 1986), which, in turn, develops their attention
spans (Pellegrini & Smith, 1998b). Through challenging experiences, children ga&insa of control and
expertise that cultivates their early cognitive development (Jennings et al., 1979; Yarrow, MacTurk, Vietze,
Mc Cart hy, Kl ei n, & McQuiston, 1984) . For ex-laypl!l e, Ma
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and functional pp  behavi ors associate with the <c¢childds <cogn
development stage.

2) Constructive play behavior: Constructive play happens when the child links previous information
from functional play to manipulate or to creatgexts towards a direct goal (Cornett, 1998; Johnson, Christie,

& Wardl e, 2005; Linder, 1993; Rei f el & Yeat man, 1993
learning about the physical environment qualities through manipulation (Reifel & ¥eatt893; Wardle,
2000; Woolley & Lowe, 2012).

Researchers believe the variety of experiences 1in
development (Miyakawa, Kamii, & Nagahiro, 2005; Moore, 1985; Pickett, 1998). This may happen when
children physically build connections between mental images and objects to develop their creativity and visual
symbolization (Pickett, 1998). By creating new linkages, children express a lifelong process of accommodation
and improvisation (Bowman & Moore, 2006 ositive learning, such as enthusiasm, resilience, creativity, and
task completion, forms a chiidcused wisdom that incorporates constructive play (Day, 2006). Interestingly,
children become more attracted to constructive play as they grow older, tiagdan more than 50% of their
preschool play activity (Rubin et al., 1983).

3) Exploratory play behavior: Piaget (1962) explains how infants explore their surroundings and
manipulate senses to gain knowledge of different environments, based on thégeimte stage. Most
i mportantly, researchers consider childrenbés explora
mastery levels, and environmental learning (Belsky & Most, 1981; Jennings, et al. 1979). For instance, a few
studies examire i nf ant sé exploratory play behavior and chil ¢
with play props as a symbol of cognitive development (Fein & Apfe, 1979;alici®74; Zelazo, 1980).

Exploratory play provides children opportunities for devaigproutines, skills, and strategies that later
incorporateinto complex and goadriented behaviors (Belsky & Most, 1981; Weisler & McCall, 1976). The
child can explore a manipulative object, and think about what they can create (Belsky & Most, 198&4; &Veis
McCall, 1976). Through exploring the environment, children recognize their physical senses and progress
towards a more social play involving complex thoughts (Cornett, 1998). Exploration can involvebatiple
movement , suppor ti,nsgcial,cand ¢ognitive ndévelopnpeht y(F§aortafta’l Sageie, 2000;
Pellegrini, Horvat, & Huberty, 1998).

4) Dramatic play behavior: Dramatic play correlates with detached meaning from immediate
representation of objects, people, and circumstances that iptdgitérom its context (Bates, 1979; Belsky &

Most, 1981; Reifel & Yeatman, 1993; Rubin, 2001). Dramatic play is the discovery of new situations and
characters through employing language, ideas, symbols, gestures, and emotions (Vygotsky, 1967; Wardle,
2000) to represent objects or words (Cornett, 1998). This enables children to practice future roles, symbolic

actions, and group play, thus developing their cognitive and social abilities (Berk et al., 2006; Chia, 1985;
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Weinstein, 1987). Dramatic play improveshi | dr ené6s abstract thinking, prob|
Hoorn, MonigharNourot, Scales, & Alward, 1993; Weinstein, 1987), language development (Bergen, 2002;
Cornett, 1998; Linder, 199), sekgulation growth (Berk et al., 2006), literacy anadheracy development
(Zigler & Bishop, 2006; Weinstein, 1987), attention span (Berk et al., 2006), and creativity skills (Weinstein,
1987).

5) Games with rules: According to Piaget (1962), games with rules represent the final stage of
development in whickpecific rules with associated meanings involve play behavior (Reifel & Yeatman, 1993;
Rubi n, 2001; Winter, 1985) . Progression of symbol i c
reflected in participating in games with rules (Rubin, 2001gsd@rchers connect games with rules with
chil drends cognitive devel opment (Bl atchford,- Baines
Josef (2006) explain how chil dr en éeagulatianlatdlises. ahdaoghpt i on d
games such as football, chasing, seeking, and catching, children grasp complex rules that involve social and
physical skills (Blatchford, et al., 2003; Opie & Opie, 1969).

Children may coordinate their ideas with peers during games with rules (Blatckifal., 2003). In
fact, games with rules behavior is a cooperative form of play (Rubin, et al. 1976), training children to react in
social circumstances that rules and borders govern (Moore & Wong, 1997; Woolley & Lowe, 2012). While
playing games withules, children propose orders, discuss games procedures with peers, and transit-from pre
operational to concrete operational thoughts (Cornett, 1998). For example, the study by Rubin colleagues
(1983) reveals that games with rules behavior is more obwins&-to-sevenyearolds. In a similar study,
Pack and Michael (1995) suggest games with rules behaviors are more typical in older children baividen 7
years old. These results indicate that children need certain levels of maturation and timeéré¢otlaequles.
These studies support the wvalidity of the cognitive
devel opment. The next section describes I|iterature e
and their develoment.

2.2.3 Validity of the play behavior assessment

Are childrends cognitive play behaviors, i dentif
associated with childrenés cognitive development ? Af
progressed in certain ways. As Flavell (1992) points out, the discovery of novel methods including
observational tools raised disputes of Pi agetian t h
development. Such innovative data both confirmsrafistes the main features of Piagetian theory, such as the
general stages of cognitive development. Additionally, scientists understand more about acquisitions that Piaget
had neglected. Scientists agree that applying play observation tools as a meassso€E s si ng chi | di
development should ideally to settle arguments between researchers that may not be scientifically valid
(Cornett, 1998; Farmdbougan, & Kaszuba, 1999; Kratochwill & Shapiro, 1988). In fact, research has not
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completely validated cogmitv e pl ay behavi or assessments as indicat

(Malone et al., 1994).

There ar e i mited studi es associated t he sequer

developmental age (Borman & Kurdek, 1987; Malone et aR4)l9For example, the study by Borman &

Kurdek (1987) explores the play behaviors of second and fifth grade children during school recess. A follow up

study one year | ater assessed childrends Iloodgihe al rea:

game rules. Activity logs indicate the most frequent actions during unsupervised recess, including hopscotch,
freeze tag, baseball, kickball, football, and watching others. Children selected activity logs referencing their
play engagement in th20-minute recess time. If the activity logs were not sufficient, children drew their
activity on a blank frame. The results showed that grade and gender affect the complexity of the activities.
Older children and boys engage in games that are more compiespend more time playing kickball or
football; meanwhile, girls participate in hopscotch, bars, and jump rope activities. Game complexity positively
associates with interpersonal understanding among girls.

Belsky and Most (1981) explore the validityddgvelopment progression from mediocre exploration to

de-contextualized play. The researchers observed forty infants between the ages of 7 to 21 months playing with

toys in their homes. Researcher s we¢l cdgeedceoftptaye i nf an

development. The results reveal play behaviors wherein a child figures out appropriate and inappropriate
relationships between objects before proceeding with dramatic play behavior. The empirical results of this study
support the developmental semce of early exploratory play. Using the POS scale, Rubin and Maioni (1975)

demonstrate that preschool children engage more in functional and constructive play than in dramatic play and

games with rules. The results indicate a positive correlation betwee hi | dr enés d-reatiomt i ¢ pl a

abilities, and organization skills.

A few studies document the association between
development (Belsky & Most, 1981; Cornett, 1998; Malone et al., 1994; Reb@l, 1976). These studies
reveal children who engage in less complex play behaviors have lower social and cognitive skills (Rubin &
Maioni, 1975; Connolly & Doyle, 1984; Farm@rougan & Kaszuba, 1999). For example, Kaszuba (1996)
expl or ed c hive]l sdciale and ghysicabpiay behaviors and their cognitive and social development.
The study positively associates the Battelle Developmental Inventory (BDI) results, the Social Skills Rating
Scale Test (SSRST) results, and play observation tests.

Farmer-Dougan and Kaszuba (1999) evaluated the Play Observation System (POS) and the
standardized cognitive and social skills assessment by observing 42 children in a local preschool setting for 10
minutes each. Play behaviors ranged from the lowest levellayf (solitaryfunctional) to the highest

(cooperative games). The researchers compared chil

dr

r
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found that children with high BDI results engage in higher level of play behaviors (coopeisteuctie,
associativedramatic, etc.).

Likewise, the study by Malone et al., (1994) explored 22 preschool children aged 10 to 53 months with
developmental delays. The researchers observed seven preschools during free play at home and in classrooms
andused BDImesur ements to evaluate childrends cognitive a
cognitive and communication domains. Researchers videotaped the play behavior of each child during 30
minute play sessions in two visits. The researchers provigeous toys for children, stimulating different play
behaviors. The researchers used mutually exclusive
functional, constructive, exploratory, pretend, game with rules, aneplagncategories. The resehers then
correlated BDI values with each play behavior. Their results support employing observation tools, as they drew
an association between assessed developmental age and measured play behavior.

Pack and Mi chael 6s ( 19 9 5 )itive playaldehnaar efd30 kindezgarteno c i a |
children. The study aimed to understand the association between play and development by comparing indoor
and outdoor pl ay. The research employed the POS cat
reseather s randomly selected each childés code sheet a
watching each child 10 times while he or she played both outdoors and indoors. The second method based on
the same observation procedure. However, it alsovield an interview with the children about cognitive
aspects of their noted play behavior. For reliability issues, the three observers discussed the observation
categories and individually collected data until they achieved 80% coder agreement. Thendisatts that
there are significant differences between functional play and dramatic play categories. Additionally, the
research suggests less functional and more dramatic play with the obseintatioiew technique.

This review of research supportethalidity of play observation tools, such as POS, for evaluating
cognitive play behaviors. The studies Iink childrent
within outdoor preschool environments. To promote learning environments, theéoBQO8ay help recognize
physical features within the outdoor environment t hat
combining observational assessment tools with interviews only intensifies the validity of the results. The next
sectbn describes research evaluating how cognitive play behaviors correlate with the characteristics of the
physical environment.

2.2.4 Cognitive play behaviors and the physical environment

Literature suggests that specific elements in the outdoor spaceceeharc hi | dr end6s cogni t i
physical abilities (Escalante, Gardiermoso, Backx, & Saavedra, 2013; Hart, 1979; Moore, 1985; Stine, 1997;
Zigler & Bishop, 2006) . Neverthel ess, few studies ha

environment and degree of development (Pack & Michael, 1995; Tobias, 1989). Several studies have examined

how the buildt environment can stimulate and promot e
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1999; Fjortoft & Sageie, 2000; Ozdemir & ¥ikhz, 2008; Pellegrini & Smith, 1998b; Rigers, Faircolough, &
Stratton, 2010; Wool l ey & Lowe, 2012) . Aside from en
may change their play behavior (Jennings et al., 1979; Pellegrini & Smith, 1998Lt;, P&ffs Schaefer et al.,

1991).

While observation can measure social and physical development, researchers can determine the
cognitive play behavior type and the childds purpose
1995). Few studies tsufar have explored the connection between the qualities of the physical environment and
childrends cognitive development. Mo s t cognitive de
(Flavell, 1992). This results from the complexity of measuigognitive development through observation.
Current studies are stildl unable to measure chil dos
(Perner, 1991; Flavell, 1985). Therefore, further research needs to extend knowledge in this domain of
environment and behavior research.

Some studies employed cognitive play behavior ca
(Henniger, 1985). One such study is that of Campbell & Frost (1985), who examined the cognitive play
behaviors of 45 secongrade students in an elementary school. The school outdoor space included both a
traditional and a creative playground. The study em
researchers watched each child during free play on both playgroaetisioe one day in 10 weeks. The results
signaled that functional play was stimulated mostly in the traditional playground through play equipment while
children played parallel to each other. The creative playground, conversely, promoted all typestiotcagphi
social play.

Kontos and Hsu Lorainedbds (1994) research compare
potenti al in influencing childrends soci al and cogni t
to 60 months, in which 66hildren were from centers and 57 were from family daycare homes. During the first
and second visit, the researchers noted for childreni

ignoring, routine, minimal, simple, elaborate, and inteflde cognitive play behaviors included no cognitive

pl ay, Afunctional play with active use of objects, f
with active use of objects, constr uct igestthatpdayaaye, and
centers are more helpful for childrenébés cognitive de\

Table 1 displays the summary of this literature review on cognitive play behavior within outdoor
environments. The table indicates the applied hodological approaches and associating cognitive play

behavior and environmental features.
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behavior

Tablel.Li t erature review of childrendés cognitive play
Researcher  Setting N Age Instrument Purpose Tactic
1 Campbell Outdoor 45 Second Smilansky (1968)  Contrasting Observation
and Frost learning grade  functional and traditional and
(1985) environment cognitive play creative outdoor
behavior learning environment
2 Sandersand Universityd s 42 315 Fantasy play QOutdoor and indoor  Time sampled
Harper nursery years behavior codes play gender observation of free play
(1976)
3 Henniger Preschool 28 3i5 Smilansky (1968)  Outdoor and indoor  Observation
(1985) years cognitive play play
categories and
Partenés
social play
categories
4  Pack and Kindergarten 30 5years Rubin (2001) Outdoor and indoor ~ Observation
Michael categories of social play
(1995) and cognitive play
behavior
5 Kontos and Childcare 170 3017 Smi | ans ky Comparing childcare Observation
Hsu (1994) centers and 60 cognitive play scale centers and family
family child months and Howes and child care
care St ewartés
objects scale
6 Moore Inner city 6000 3yeas Designed Comparing cognitive  Behavior mapping
(1985) neighborhood and 6  instrument play behavior in
that included months adventure outdoor
adventure to 14 learning
outdoor years environments and
learning neighborhood setting
environment
7  Winter Outdoor 20 2417 Designed Equipment choices  Qbservation
(1985) Preschool 34 instrument based  and cognitive and
months on Piage social play behavior
categories
8 Hartand Outdoor 40 36-54 Piaget (1962) and Traditional and Random Video
Sheehan preschool months  Smilansky contemporary ta pi ng
(1986) outdoor learning

environments on
physical, social, and

cognitive play

n

ou
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The table suggests that most studies applied Smil
play behaviors, indicating the instrumentso6 appropr.i e
of empirical research for understanding the cognitive play behavior affordances of outdoor learning
environments. Additionally, mo s t of the studies wer
outdoor pl ay envi r on méerst dpplying ineyety i obsarVatiorg techiigues ifoe data T h a
collection reveals the lack of literature associating individual behaviors to environment location and features.

The numbers of participants in these studies range from 20 to 50 children, which nzstieng of
generalization. Finally, these studies lack combined qualitative data collection techniques from young children,
to better understand their opinions and voices. Thus, this study intends to complement previous literature by
combining observatial and qualitative methods to understand how outdoor preschool characteristics associate
with cognitive play behaviors.

2.3 Conclusion

Educationbés goal is to provide each child with u
their needs (Corngtt 1 998) . Previous studies accentuate the val
learning, and development. Natural environments offer various complex and diverse elements for children that
motivate play. Natural outdoor environments in presthoos et t i ngs can i ncrease child
while providing a variety of explorative, constructive, and ham$earning opportunities. Play is essential for
chil drends devel opment and under st aioal cogngive,cand saclale wor |
skill s. Through watching childrenos play behavior,
Researchers classify cognitive play behaviors into five hierarchy levels: functional, constructive, exploratory,
dramaticand games with rul es. This review showed that th
cognitive devel opment evaluation. While there are noi
to environmental features, research agritive play behavior is lacking. Few studies explored -fotfive-
yearol d chil drends cognitive play behavior and the out
the current study aims to expl orualtieh af the autddod lehmiagn 6 s ¢ o |
environment links to their cognitive play behaviors. The following chapter explains the theoretical perspectives

directing the assumptions and critical thinking throughout this research.
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CHAPTER 3: THEORETICAL PERSPECTIVE

Theoretical perspectives direct research assumptions and provide frameworks for understanding the
observed phenomena (Groat & Wang, 2002). The theoretical perspective of this research finds its roots in
Bronfenbrennerés (197dpmdrmteor@i mWhfor&col 0h9&@) tereedy
(1976) concept of behavior settings. Based on an ecological developmental perspective, this study considers
how childrends experiences in the outidsoobthe ppxingas c ho ol
environment, t he teacherds perspectives, and t he p
methodological tool for identifying the functional properties of the outdoor preschool environment. In this
study, the affordance cormeidentifies elements or behavior settings that encourage cognitive play behaviors.

The behavior setting theory divides the outdoor learning environment into its functional parts (Moore & Cosco,

2010). This study employs the behavsamtting concept as ¢hunit of analysis, dividing and comparing

functional parts of the site. Furthermore, this research recognizes behavior settings as units incorporating
various el ements that afford cognitive plawsgnds This ¢
and assumptions. Additionally, the chapter evaluates how the literature employed these theoretical perspectives

in prior environment and behavior research. The fol
development theory as one thakesBes the importance of recognizing different ecological systems in order to
understand human development.

3.1 Bronfenbrennero6s Ecological Devel opment al Psychol

Devel opment al experts consider the |l ink hbet ween
features of the interacting environment, and sacitbural context (Bronfenbrenner, 197®ronfenbrenner
(1993) classifies four factors for individual psychological development. The first characteristic is the personal
initiatives that promote or limhi i nt er actions with the environment. Th
i ndividual . The second factor associates with sensi:
Bronfenbrenner considers the third characteristic to be the desirsh&ping, altering, or recreating the
environment al features. Finally, Bronfenbrenner recec
belief in developing a vibrant connection with the environment.

Bronfenbrenner (197 4ogy ad ddvinghtevs layerd iThedfirste layérsis tleec o |
immediate setting containing the child, school, playground, etc. Immediate settings have three qualities,
including the design of the physical space and applied materials, the interactions and dutiethtowfaitd,
and the engaged actions in settings with or without the child. The surrounding layer is the second layer of a
chil dbébs ecology. This | ayer wraps the i mmediate sett]i

This layer consists afeographicaphysical qualities and institutiorabcial systems (social services, etc.). The
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surrounding | ayer embraces systems that indirectly a
type, or parental working hours.

Bronfenbrenner(1979) recognizes the ecological environment as a set of nested structures termed
Microsystems, Mesosystems, Exosystems, and Macrosyst@ims. environment model embraces the
developing individual from the Microsystem to the Macrosystem. The nearest engimtal system to the
individual 6s | ife has the maxi mum i nt etopaictdractons wi t h
between all four environmental systems.

The Microsystem, or proximal environment, is the closest layer to the developing pedsoonsains
the structures in which the developing person has direct contact. Bronfenbrenner (1997) ddsorisgstem
as a fApattern of activities, soci al rol es, and inter
given faceto-face séting with particular physical, social, and symbolic features that invite, allow, or inhibit
engagement in sustained, progressively more complex interaction with, and activity in, the immediate
environmento (p. 39) . B r o n fgethe lchamctenistias of (thke @rtviBohmerg ing g e s t ¢
various levels, including the Microsystem, which for a child is usually the home, school, or daycare center.
Based on the ecological system theory, several studies evaluate how Microsystems, such as thedfamily an
classroom, may predict a childbés devel opment al patte
Feinberg, Pianta, & Howes, 2002; Feldman & Wentzel, 1990; Ladd, 1990; PE&nberg, Burchinal,

Clifford, Culkin, Howes, Kagan, et al. 2001).

The Mesosystem connects the Microsystem structures for the developing individual (Bronfenbrenner,

1997). A Mesosystem is a system of Microsystems, and it associates with the processes between two or more
settings that contain the developing person. For el@nthe culture of a preschool is a Mesosystem; it is
i mportant to a childés development, but it can be co
the larger social environment in which the developing individual may indirectly inteEaosystems are
connections and processes between two or more settings. Indirect incidents may alter processes of immediate
settings where the developing person lives. Several studies have evaluated Exosystems associated with
chil drends hemrmtlt hswah desvyepapenet sé wor kplaces (Eckenr
Barnes, 1996; Rosenzweig, Brenna, & Ogilvie, 2002), neighborbopbununity context (Brook&unn,
Duncan, & Aber, 1997; Gephart, 1997; Brodgksnn, Duncan, & Maritato, 1997; Holt, Smpce, Sehn, &
Cutumisu, 2008; Pence, 1988), or the relation between school and neighborhood community (Arum, 2000;
Bowen & Bowen, 1999; McDonald, Billingham, Conrad, Morgan, & Payton, 1997; Smith, Connell, Wright,
Sizer, Norman, Hurley, et al., 1997).

Findly, the Macrosystem includes the Microsystem, Mesosystem, and Exosystem, knitting together

the environmentés cultures, customs, l'ife styles, haz:



25

are models in which culture, beliefs, and customssfam Microsystems. How social and psychological levels
within the Macrosystem modify Microsystem processes needs to be identified (Bronfenbrenner, 1986, 1993).

The interactions between the child and context shape patterns and relationships that wdthettae
chil dbébs devel op mkanfihan & Pianta, 2000)nRegularRindrpatent relationships between the
child and context enhance the childdés devel opment (
These types of relationships may be fuken directing purposefully designed environments that aid in
chil drends de-Keefmangmianat 2000)RThefollowing paragraphs explain research examples
applying Bronfenbr enne rdandronmennrdeeagtions.f or eval uating chil

3.1.1Previous application of the ecological development theory

Several studies have employed Bronfenbrennerds ec
physical environmentorsocialul t ur al context can corr elnae Burchinal chi | dr
et al. (2002) explore how family beliefs and cHilde ac her relationships can pre
competence within diverse social and ethnic backgrounds. Their research determined the language and
academic skill of 511 children ramgj from preschool to third grade, based on surveys of their parents and
teachers. The results indicate that children with educated parents who have progressive parenting beliefs have
better academic and practice results. The results also suggest thdtidfanrAmer i can <chil dr en,
relationship with the teacher influences development of language skills. Burchinal et al. (2002) highlight the
value of social processes in classrooms for academic competence of children with academic problems. The
studyal so confirms Bronfenbrennerds theory that devel o
people and contexts overtime (Bronfrenbrenner & Morris, 1998).

Similarly, Peisnef~einberg et al. (2001) explored the cognitive, language and -souitiond
development of 733 children aged four to eight years and how such development responds to the quality of
community childcare centers. The results indicate that childcare quality, especially in kindergarten and second
grade, has a moderate letegm effet on a chil dbés pat temotional ddvelognemg.ni t i v e
Childhood practices and the chide ac her relationship directly influen
skills. Recognized as a moderating variable, family characteristics suggesh@ gbsitive correlation with
childcare quality for children. The findings supportthe tng r m ef f ect of chil dcare qua
and cognitive skills through elementary school. The study confirms thecbiogical model of development,
suggesting that childrenés experience in multiple env

Tonyan and Howes (2003) evaluated the relationsh
classroom quality and elopméndin ehiiddase contextse Tha cesearchers firsa nd d
clustered 1052 randomly selected children based on the time spent on activities and interaction type. To validate
the primary grouping, the research grouped 1142 additional children. The researameedabsat culture and

ethnicity differences affect childrends activities
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changes the innermost layers. The clustering suggested six patterns of use by children: creative, language arts,
didactic, gpss motor, highevel adult involvement, and individualized adult interactions. The analysis signals
developmental and activity difference between children 10 to 36 months old, 37 months old, and older children.
Indeed, daycare quality, ethnicity, and genttansform how children spend their time in daycare settings.

Kont os, Burchinal, Howes, Wi sseh, and Galinsky (2
gender, language type) and classroom qualities (activity, teacher involvement) assotliapeersi and object
interactions. Two hundred twenfive children with a mean age of 59.5 months old from 61 classrooms in 46
daycare centers in Hawaii participated in the study. Usingbebavioral framework, the researchers evaluated
ecological causes h a't correlate childrends complex behaviors
findings, Englishspeaking girls are involved more in complex interactions when teachers are not interfering.

Englishspeaking children mostly engaged in complex intéwas with objects and in creative activitiéslam

(2008) applied Bronfenbrenneroés ecol ogical model i n
activity, associates with the built environment. Islam focused on how objective realitiestconmec t h c hi | dr e
outdoor activity and explored different |l evel s of e
explored in the study include gender, connection bet

parentoés w o ankpfe lineleded. 109T dhikelren sbetween 10 and 12 years of age from Dhaka,
Bangl adesh. Parentbés opinion, the childds gender, a
predictors of childrenb6s independmnt mobility and t he

Such literature notes the value of chddvironment, peer, teacher, and parental interactions for

childrends devel opment . Hence, researchers must recoq
and child char achealitsh,i cde venl ocphmel ndtr,e nadrsd behavi or . Th
ecol ogi cal mod el to understand how the preschool cu
behaviors. Given the 1importance of behfelowik sectians y st e ms
describes Gibsonés theory of affordances. This theor)

possibilities for motivating certain behaviors in the environment.
3.2 Gibsonbdbs Theory of Affordance

Ecological psycholog r ecogni zes an organismdéds qualities and
Jones, 1979; Sallis, Owen, & Fisher, 2008). The goal of ecological psychology methods is to describe behavior
and the laws of behavior (Wright, 1967). This theory insist§ianbj ect i veo eval uation of
(Georgiou & Carspecken, 2002). In addition, ecological psychology explains the importance of quantitative
research methods and behaviors (Georgiou & Carspecken, 2002; Sallis et al., 2008).

Gibson (1979) descrés two different forms of awareness: direct perceptual cognition (knowtgdge
the environment) and indirect, representative, or transmitted cognition (knowdbdgethe environment).

According to Gibson (1979), the direct perception of meanings is pririence, the perceiver immediately
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notes an object that supports a wanted activity. Recognized as the direct perception framework, this theoretical
perspective considers the persmvironment relationship to be direct and based on activity. Indirece piEwn
develops and approves the information recognized through direct perception (Kytta, 2003). However, indirect
perception may not transfer all meanings perceived through direct perception (Reed, 1987).

Environmental psychologists link certain physié@atures of the environment with their functional
properties (Clark & Uzzell, 2002) . Gi bsondés theory o
functional qualities for different user groups (Clark & Uzzell, 20Q¢ita, 2003. Gibson (1979 explains that
when an environmentés composition invar i affordstlyat suppor t
behavior. Therefore, affordances depend on the object and actor characteristics. The affordance theory
concentrates on the intation between objects and people who use them. Moreover, Gibson (1979) explains
t hat natur al assortments gradually harmonize the or (
concept concerns different domains such as perception, actionhmetapd learning (Gaver, 1991).

Rather than considering affordances as phenomenon, it is desirable to argue about various levels of
affordances (Greeno, 1994). Kytta (2003) sorted affordances as potential and actualized. Potential affordances
refertoex st i ng affordances, associated with the individu
perceived, utilized, and shaped affordances. Perceiving and actualizing the affordances depends on an
i ndividual 6s f eat ur e s socidichiteral ghaeractrsticd of the entirenmeiy facae nd t h
perception connects the measure of facts and the perceiver who comprehendsabemm Z006)Users can
shape the environment to create new potential affordances for others (Heft, 1988kt&wre, when a child
mixes water with dirt in an environment, the resulting mud becomes a new potential affordance for future users.
Potential, perceived, actualized, and shaped affordances therefore develop Kyda)e2003).This research
explores e actualized cognitive play behavior affordances of potential outdoor environment characterestics,
taking into account the childrends skills. The foll
theory of affordance to evalute the functiopat oper ti es of outdoor enviornments

3.2.1 Previous applications of the affordance theory

Sever al studies have empl oyed t he af fordance (ol
environments. Heft (1988) was one of the firstetanp| oy Gi bsonds theory of affor
arrangement that described the functional properties
instance, points out how water affords swimming, fishing, and general water playvétowes arrangement
negl ected the affordances people can offer in childre

Clark and Uzzell 6s (2002) research measured the
interaction and retreat, in the home, neighborhood, school, andcenwters. They explored the differences and
likenesses among the affordances of these environments and examined the frequency of actualized affordances.

The results indicate that homes afford retreat involving close friends and security, while the school,
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neighborhood, and town center all afford social interaction. This study did not focus on the specific features of
the environment that afford the social interaction and retreat.

Fjortoft and Sageie (2000) studied a natural forest outdoor learning eneinbrihat was part of a
preschool setting. They suggest t hat natur al featur e
theory (1986). Children are aware of the functions the natural environment offer; for instance, spaces with trees
and shrubafford symbolic and construction play behavior. The study recognizes a positive association between
childrends play and the diversity or physical charac
studies applied the affordance theory implexing the relationships between youth and children and the

environment.

Table2. A review of research on outdoor environmentsd affordances f

Researcher Setting Sampl Age Instrument Purpose Data
e size Collection
Tactic
1 Fjortoft and Wild natural 46 5-7 Frost (1992) play  Relation between GIS data
Sageie (2000)  forest outdoor years categorization diversity and points
learning (functional, childrenos GPS
environment construction, and  activity
symbolic)

2 Cosco, 2006 Preschool 90 35 Physical activity Play setting qualities Behavior
outdoor learning years coding in relation  and physical activity mapping
environment to setting level

3 Clarkand Home, 539 11-16 Likert scale of Relation of each Questionnaire

Uzzell (2000) neighborhood, years ranking of 34 environment and
school and town affordances in each Social interaction
center environment and retreat

affordances

4 Kytta (2002) Cities, small 98 8-9 Heft (1988) Level of perceived,  Interview
towns, suburbs years functional utilized, and shaped
and rural village t axonomy affordances, and

sociality affordance degree of affordance:
and Andels (1984) found

activity categories

5  Kytta (2004) 8 Different 223 8-9 Scale developed by Extent of actualized Interview
neighborhood of years chil dr en 6 affordance and Questionnaire
different interview of 29 independent mobility

urbanization level different affordance
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Table 2 Continued

6 Woolley and John  Three urban 200 11- Not speified- The affordances Questiomaire
(2001) centers 22 certain urban spaces Interview
years provide for
skateboarders
Korpela, Kytta and  Two city 55 8i9 Based on Place preference in  Open and
7  Hartig (2002) centers or preliminary relation with and close ended in
composed of 12 interviews and restorative and self  a structured
parks, 13 essay methods regulation interview
buildings, and years questionnaire was
residential developed
services Some 5 point scale:

This review highlights the efficiency of combining interviews, heébtia mapping, and Geographic
Information Systems (GIS) for evaluating play behavior affordances. The review also spotlights the lack of
research for cognitive play behavior affordance within outdoor preschool settings amotwffeetyearolds.

In addifon, little research applies the behavior mapping technique for understanding the affordances of outdoor
environments. Thus, this study aims to extend previous knowledge on the cognitive play behavior affordances

that outdoor preschool environments offerf young chil dren. The foll owing seE€
of behavior settings that relate the built environment with the occurring behaviors.

3.3 Barkerbés Concept of Behavior Settings

Barker (1976) proposes the concept of behavior setting basedohi | dr enés behavior
Recognizing behavior settings to have boundaries and locations in time and space and to include events and
processes, Barker (1976) identifies behavior setting as subspaces of the physical environment that can predict
betavioral affordance. Barker (1976) suggests that behavior settings have distinguishable spatial and temporal
boundaries and recognized that behavior settings have constituents that perform independently of the adjoined
ecobehavioral units. He explains thaehavior settings are units of analysis for evaluating design policies.
Behavior settings are ecological units that link the built environment and behavior (Cosco, Moore, & Islam,
2010; Moore & Cosco, 2007). Behavior settings include people, behaviarshamphysical parts of settings,

di stinguishing each functional part of the site (Cos
environmental attributes to be immediately observable and perceived. He further explains that an indisidual ac

in harmony with the perceived activities in the setting, contributing to the consistency of envirdeinavior,

or one that is fisynomorphic. o

Moore and Cosco (2007) state that behavior settings are ecological units consisting of individuals and
events (people, objects, behavior) and active procedures (sound, shade, etc.). They further explain how

performances in behavior settings are independent of adjoined ecoavi or al uni ts. The r
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application of behavior setting theory in their resbaoffered an analytical tool for built environment
assessment and future design development (Moore & Cosco, 2010).

Environmental design researchers in various fields have applied behavior setting theories to their
research analysis. Behavior setting eatibn can help manage how researchers measure the level of use and
develop future design tactics (Moore & Cosco, 2007; Moore & Cosco, 2010). This evaluation offers specific
design implications that support certain behaviors (Moore & Cosco, 2010). Entplthgnbehavior setting
concept for evaluating cognitive play behavior affordances in preschool settings is critical for understanding
how design affects childrenbés devel opment al behavior
learning enviroment into behavior settings. Subsequently, the study intends to compare the cognitive play
behavior affordance of each setting. The next section reviews previous studies that employed the behavior
settings concept as the unit of analysis for evaluating@mmental and behavioral interactions.

3.3.1 Previous applications of the behavior setting concept

The behavior setting concept is critical for identifying environments based on a behavioral perspective
(Cosco, 2006). Nevertheless, few researchers hayptied the behavior setting concept for evaluating the
functional properties of outdoor environments. The behavior setting concept compares different site layouts
with their pattern of use or provided affordances. For example, Cosco and colleaguesafgiisd) this
concept to compare two daycare centers with relatively similar square footage and number of behavior settings,
yet with different site layouts and behavior setting types. They divided behavior settings into dramatic play area,
gathering, operarea, pathway, play equipment, porch/transition, and sand play. The researchers applied a
predefined observational system for coding childrené
childcare centers. Their findings reveal that childrengsrepecific behavior settings. Nonetheless, the centers
were unique in the activity distribution of some settings. The play equipment area, open area, dramatic play
setting, and looped pathway had the highest number of activities in one of the centers.

Thebehavior setting concept hel ps evaluate chil dr e
various environments. For instance, Moore and Cosco (2010) compared the amount of use in different settings
of two childcare facilities. The same settingdoth childcare centers had the highest amount of use. However,
the centers differed with regard to activity distribution within the same setting. The results showed that 87% of
activities occurred in three particular settings: open area, pathway, ané tranc pl ay setti ng.
preference for particular behavior setting becomes evident when comparing behavior mapping results.

Researchers analyze behavior settings based on ¢
distinguish various adtities in childcare settings, Gump and Sutton Smith (1955) identified behavior settings
based on associated tgsd ace qual i ti es, enabling the researchers
researchers coded acti vi teyactis enitht planeg &nd lpraps, eddscribny the hi | dr

interactions as 1) simpleomplex, 2) opestlosed, 3) commomncommon, 4) high or low arousal, and 5) risk
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and daring. The simpleomplex behavior settings explain how themes develop, as they recognizeréasén
in site complexity with props availability. Open activities are behaviors that have no right or wrong answer
(sand play, dough, etc.); while closed activities have a single correct answer. Uncommon activities are
behaviors that often go undetectedrbsearchers (collecting worms, making rivers in sand, etc.). The high or
low arousal activities indicate the amount of excitement the activity offered children (high arousal can be
playing Batman, playing drums, etc.). Risk and daring interactions aomsevith danger potentials (jumping
off a high place, jumping from a swing, etc.).

Coscobs (2006) study is another example of behavi
This study compared three types of outdoor preschool environnenisrms of their physical activity
affordance for thre¢o-five-yearold children. The outdoor environments classified into three major types:
manufactured, natural, and mixed. Additionally, Cosco ranked the diversity within each behavior setting
(1=low, and 4=high). Cosco reports that mixed behavior settings afford higher physical activity levels. This
study and the other studies described in this sectior
in identifying the subspaces of thetdoor environment and predicting associated behavioral affordances.
3.4 Conclusion

This chapter reviewed the main theoretical frame
|l ayer s, this study assesses chisetrteindg ®ocobegghahdr e
with teachers and physical environment. The surrounding layer includes the institutional and geographical
qualities of the environment. The chapter explained environmental affordances allow individuals to perform an
adion. This study applies the affordance concept to understand functional qualities of outdoor learning
environments.

Behavior settings enable recognizing subspaces of outdoor environment to predict associated
behavioral affordances. This study comparéint functional properties of the outdoor learning environment
for their cognitive play behavior affordances. The study extends knowledge by considering the elements of the
outdoor environment as the unit of analysis to compare their functional pespertie following chapter
explains the multimet hod approach of this study to evaluate ¢

behavior and the physical environmentdéds qualities.
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CHAPTER 4: RESEARCH METHODOLOGY

To explore complex phenomena, researsttombine qualitative and quantitative methods to develop
a mixedmethod approacH.€edy & Ormrod, 2010)Mixed-methods can neutralize or limit the drawbacks of a
single method (Creswell, 2003). Additionally, employing multiple methods enables triaoguwéthe results
and creates a comprehensive analysis of the research questions. This chapter explains the purpose of conducting
each method to understand childrends cognitive play
assesses the tability of each method through a pilot study (Appendix A). This chapter presents the conceptual
framework of the research and dependent and independent variables. This chapter also describes how
combining the quantitative and qualitative methods addhessesearch questions. Finally, this chapter explains
the strategies for selecting a particular outdoor learning environment for evaluating the research questions. The
following section explains the value of a muttiethod approach for interpreting compleatters.

4.1 Multi-Method Approach

Multi-methods allow the researcher to collect robust evidence that deals with complicated questions
(Yin, 2009). The combination of qualitative and quantitative methods extend the internal validity of findings in
that it accentuates the strength and neutralizes the weakness of each method (Groat & Wang, 2002). This
research is concerned with performing quantitative and qualitative methods to evaluate the research questions.
Within quantitative methods, the researchermatiis to evaluate specific measures through previously validated
tools (Leedy & Ormrod, 2010). Direct observation is a type of quantitative data collection method (Creswell,
2003) . This study aimed to observe enhironmentancrécord behavi
their interaction through preefined tools. Systematic observation offers a more reliable data, compared to
childrends own account (Bl atchford et al., 2003). Ho\
interactons within the physical environment.

In addition to the quantitative methods, this research employs qualitative methods to interpret and
describe complex phenomena (Leedy & Ormrod, 2010). Some qualitative researchers argue that objective
measures are naitable for human behavior research. They assert that researchers need to understand and
make deductions about what they observe in order to figure out social events (Leedy & Ormrod, 2010). It is
essential for resear ch @ardcbildréenlasindevidudls witpil aaconemuretywitie r i e n ¢
a right to express themselves (Cele, 2006). Rather than making inferences based on observations or parental
report, researchers suggest coll ecting Ileiopindnsends ac
(Clark, 2005; Clark, Moss, & Kjorholt, 2005; Garbarino & Stott, 1992; Wesson & Salmon, 2001). However,
limited data is available on the views of young children, specifically those younger than school age (Clark,
McQuail, & Moss, 2003). Malgzi 6 s concept of ithe hundred | anguages

Forman, 1998) proposes a broader concept for listening to young children. The mosaic approach of listening to
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young children unmasks their perspectives by bringing together visual @d b a | tool s, whi ch s
hundred | anguages of childreno (Clark, 2005; Cl ar k
researching on-#b-5-yearold children empowers their communication and helps adults to hear their voices

(Clark & Moss, 2001; Clark & Slatter, 2004; Clark & Statham, 2005; Clark et al., 2005; Figh,
McSherry, Larkin, & Robinson, 2010).

Combining visual and verbal languages improves communication with children, especially when
seeking information about their daily gariences in the outdoor preschool setting. Previous researchers have
applied the childriendly practice photo selecting and drawings in their child and environment studies
(Castonguay & Jurtas, 2009; Darbyshire et al., 2005; Dodman, 2003; Dodman, Platvgver, few
researchers have applied photo selecting and drawings in -hefalilhd issues involving young children
(Castonguay & Jurtas, 2009; Hume, Salmon, & Ball, 2005; Pearce, Kirk, Cummins, Collins, Elliman, Connolly
et al., 2009). Some researcheesshe appl i ed the photo preference met hooc
and preferences toward landscape elements (Buhyoff, Arndt, & Propst, 1981; Houts, Doak, Doak, & Loscalzo,

2006; Scott & Canter, 1997; Yamashita, 2002). In addition, scientissidewninterviews and drawings as

traditional methods for involving children in research (Cele, 2006; Clark & Statham, 2005; Darbyshire,

Mac Dougal |, & Chiller, 2005) . Drawings are effective
drawings aidin their retrieval of information (Clark & Slatter, 2004; Clark & Statham, 2005; Wesson &

Salmon, 2001). Drawings can also provide means by which to communicate information with children (Butler,

Gross, & Hayne, 1995; Hudson, 1990).

This study aims to, ia childfriendly manner, explore the dominant beliefs and customs of the culture
shaping childrenods daily experience. The research e
associates with its physical characteristics, daily routines, andrigaonms. The qualitative approach offers
comprehensive facts on how children enjoy the outdoor environment. The following section explains how this
study employed a correlational statistical method to evaluate the relationship between the physicahentiro
characteristics and childrends cognitive play behavic
4.2 Correlational-Based Approach

Correlational research is concerned with how a naturally occurring pattern alters another natural
variable (Borland, 2001; Martella, Nelson, & Marchavdrtella, 1999). Correlational research evaluates
behavioral patterns of complex natural variables (Borland, 2001; Groat & Wang, 2002). Conducting a
correlational research design is worthwhile in understanding a naturally occurring phenomena when
manipulation isnot ethical or feasible (Groat & Wang, 2002). Variables are specific, measured, and quantified
during correlational research. Furthermore, the research relies on statistics to explain or adjust patterns (Groat
&Wang, 2002). For these reasons, this studpleged a correlational design for evaluating the connection

bet ween childrenés cognitive play behaviors, with el e
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Correlational studies present lroad understanding of the playgrounds ratherntha profound
understanding of the phenomenon (Groat and Wong, 2002). Garephrative correlational studies focus on
causal relationships by selecting comparable cases. When choosing comparable examples, the goal is to isolate
causes that may reveal mapifferences (Fraenkel, Wallen, & Hyun, 1993; Groat & Wang, 2002). While the
researcher cannot control different variables, cacsalparative design offers an ideal way to identify naturally
occurring connections or comparable groups (Leedy & OrmrodQ;20artella et al.,, 1999). Causal
comparative research design explains consistent patterns of relationships without distinguishing cause (Borland,
2001; Martella et al., 1999). The researcher can only assume this causality (Borland, 2001; Groat & Wong,
202; Leedy & Ormrod, 2010). This study employs a cagsahparative correlational approach to evaluate
chil drenods behavior within the outdoor preschool en
guestions that guided the research analysis and argam
4.3 Research Questions

This study aims to assess the cognitive play affordances of an outdoor learning environment comprised
of various behavior settings and elements. The research aims to identify elements or behavior settings that
support the affatance of various cognitive play behaviors. The primary research question seeks an association
bet ween the outdoor | earning environmentdds physical
and 4to-5-yearol d chi |l dr ends o2 gheifdlowwnge subguéestions abtise fraamvtiheomain
research question:

1) What is the relationship between different zones and actualized cognitive play behavior? Outdoor
preschool settings may consist of different play zones. (The following sectiorinsxfiia concept of zone.)
This study aims to compare different zones with specific characteristics in order to evaluate their cognitive play
affordances.

2) What 1is the association between different beh
play behaviors? The study aims to understand how various cognitive play behaviors are stimulated through
different elements or behavior settings. This question proposes exploring categories of elements and behavior

settings for their cognitive play behaviaffordances.

3) What are childrends favorite behavior setting
study empl oys gualitative met hods t o expl ore young
observational methods cannot provide e | | 2003) . Since the observati ol

perceptions and feelings, this question aimed evaluating their viewpoint towards the play opportunities within
outdoor s. Prior research provi deaytypes (Kdregela eteal.,, @002; c hi | dr
Kytta, 2003; LoukaitotSideris & Sideris, 2010; Myers, 1985; Talen & Coffindaffer, 1999; Van den Berg et al.,

2007).
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4) What are childrenés favorite elements and the
elerrents children prefer contributes understating the features they mostly enjoy. Few studies have explored
childrends favorite places in terms of their cognitd.i
right to reflect their ideas and femdjs (Clark, 2005; Clark et al., 2005) to interpret their experience of the
outdoors. Through this insight, outdoor learning environments can offer pleasurable activities that stimulate
childrends cognitive play.

5) Do teachers recognize cognitive play ale@drning opportunities of the outdoor preschool

environment in their interactions with children duri
development, childrenés growth happens thrremnegéh t heir
Morri s, 1998) . The purpose for addressing this ques"
knowl edge towards childrendéds play can hinder or deve

section explains the conceptuthmework outlining the ideas this research employed to address these
questions.
4.4 Conceptual Framework

The conceptual framework provides a foundation for the study and explains the concepts and
definitions used to address the research questions (&rd&tng, 2002). The main purpose of this research is
to interpret how the outdoor learning physical environment features afford various cognitive play behaviors for
4-to-5-yearolds. The study regards cognitive play behaviors as the dependent variablstu@lijisaims to
propose design and policy guidelines to improve outdoor learning environments. Therefore, the research
evaluates the outdoor learning environment from different environmental and behavioral perspectives. The
study recognizes how the Microclate of the play environment includes zones, behavior settings, and elements
t hat associate with childrenés cognitive play behavi
zones, behavior settings, and elements. Further, the study recotivazdsacher interaction, gender, and
weather conditions are moderators that may change cognitive play behaviors. The following paragraphs explain
the independent variables and moderator variables and how they formed the conceptual framework.

4.4.1 Zones

Based on a geographical perspective, zones are areas of land with unique qualities and applications.
Zones have a particular design, incorporate boundaries, and include certain behavior settings and elements.
Previous studies (Golicnik & Thompson, 2010pdde & Cosco, 2007) evaluated the pattern of behaviors on a
zone basis within outdoor environments. Particular characteristics represent various zones on outdoor
playgrounds These zones includwtural, mixed, or manufactured zones.

1) Natural zone: This zone is mainly composed of wild and natural spaces, creatures, and loose

materials (Fjortoft & Sageie, 2000; Lee, 1999). Natural zones offer diverse natural materials, plants, and
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ani mals for childrenod6s inter act rae mixed andinaweal belHadod 7 ) . N
settings.

2) Mixed zone:This zone combines a blend of natural and manufactured elements (Cosco, 2006) that
enhance childrends play opportunities.

3) Manufactured zone: Thi s zone type mainly s dgvglopmentsby chi | dr
incorporating manufactured fixed equipment (Moore, 1985; Stine, 1997). Natural components in this zone are
limited or lacking. This zone mainly embraces manufactured settings and sometimes consists of mixed settings.

Outdoor play environmestin the preschool setting are mostly manufactured zones composed of
immovable structures, such as swings, bars, or slides (Moore & Bond, 1975). These zones neglect the unique
opportunities that outdoor pr esc howeler, sopa esearch bakf er f o
compared the play value of natural and mixed with manufactured zones. Moore and Wong (1997) state that
children prefer natural landscapes over than manufactured zones. Children are able to explore and interpret the
environment witin natural zones (Moore & Wong, 1997). Natural and mixed play zones enable children to
appreciate and understand nature (Freuder, 2006). Recognizing the importance of these environments for
chil drends pl ay, t hi s st udy ortanitiesghatteach zore prpvadesdor folng c o g n
children. In its assessment of physical environment and behavior, this study segregates zones into behavior
settings. The following section defines behavior settings and their classifications as they reamies.

4.4.2 Behavior settings

Behavior settings allow a more detailed analysis based on clearly bounded subareas and their
affordances. Behavior settings correspond to how children use and interact with the physical characteristics of
each zone. Liméd studies have evaluated the cognitive play behavior affordance that behavior settings offer for
young children. This study aims to understand how the behavior settings of various elements stimulate
chil drenods pl ay. Thi s r e skeowledgen abdutnthee play svalu¢ of naurat e n d C
environments. Therefore, the variation of behavior settings in terms of natural components is the foundational
criteria for evaluating behavior settings. Brmp |l oy i n
settings to the three zones:

1) Natural settings: These settings primarily contain vegetation, trees, gardens, and play spaces
defined by plants.

2) Mixed settings: These settings encompass a balanced proportion of natural and manufactured
environmets (pathway, sandlimber, etc.).

3) Manufactured settings: These settings mostly include fixed and hurbaiit elements (play
equipment, shade structures, etc.).

Subdividing the environment into behavior settings provides information about the functional

properties of elements, events, and the layout of the zones that stimulate cognitive play. Comparing the
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affordances of natural, mi xed, and manufactured sett
behavior patterns in various settinggHiight the quality of relationship between the individual and the
environment (Moore & Cosco, 2010). Designers can employ this information to propose outdoor learning
environments that stimulate various degrees of cognitive play. This study extendsugpretudies by

recognizing elements as the unit of analysis for evaluating the cognitive play affordances of the Microclimate.

The following section defines these elements asusiits of the outdoor environment.

4.4.3 Elements

The built environment inclues manufactured and natural objects and elements (Moore & Marcus,

2008). At a smaller scale, the outdoor environment includes elements such as plants, water, or sand that
associate with childrenés play behakWvyoirs (Moadmien&s Cols i
interaction with elements in behavior settings. Elements are physical features that build behavior settings. The
variety of el ements in behavior settings is a signif
factt st udi es associate childrendés physical, emotional ,
diversity of the elements within the environment (Stine, 1997; Weinstein, 1987; Woolley & Lowe, 2011).

Some studies have explored how the physilgahents of the environment can stimulate play (Frost &
Strickland, 1985; Potwarka et al., 2008). However, few studies look at the cognitive play affordances of natural
elements. This study intends to extend previous knowledge by comparing the diffeteat aatl synthetic
el ements found in young childrendés outdoor play envi
|l oose el ements for childrenbés play and devel opment (
2010; Moore & Wong, 1997Striniste & Moore, 1989). However, few studies have evaluated how combining
natural and manufactured elements with various behavior settings may inspire cognitive play behaviors. Based
on Coscob6s (2006) <classi fi cat A)adhisresaardh cladsifes theielements st udy
into natural loose, natural fixed, manufactured loose, and manufactured fixed groups.

1) Natural loose elementsThese natural features are flexible, manipulative, and portable, such as
flowers, sand, dirt, or le@s.

2) Natural fixed elements: These natural components are permanently located in space, such as
shrubs, trees, or large rocks.

3) Manufactured loose elements These artificial elements are transportable, and sometimes
manipulative, such as dolls, baltricycle, or shovels.

4) Manufactured fixed elements:These fabricated physical features are steady, enduring, and rigid,
such as benches, play structures, or swings.

5) No element:Based on the pilot study results (Appendix A), the research evalodtes | dr en d s

engagement in cognitive play with no elemental interaction.
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Using this classification, the study intends to extend knowledge about the various cognitive play
opportunities that elements offer. From this understanding, designers can incogpamagats with regard to
their cognitive play behavior af fordances. The foll
children during outdoor play is an important moder at
built environnent.

4.4.4 Teachesdinteractions.

Children directly interact with Microsystems, such as teachers, or the physical environment features of

the childcare center. Studies suggest that teachersé
canhcrease childrends soci al and cognitive devel opmen
the quality of the daycare and teacher involvement i

period (Kontos & Keyes, 1999; Tonyan & Heg; 2003). Trained teachers are more sensitive and alert toward
childrenbds devel opment and interaction with peers (K
interaction with teachers can have positive developmental outcomes for chslacbras increased cognitive or

social activity levels (Johnson et al., 1999).

Research requires an evaluation of different programs and various teacher practices in daycare centers

consisting of different ethnic and cultural groups and how they shagkrckeln 6 s dai ly experienc
Howes, 2003) . Literature suggest s-chidlnteractoh influencear e f ac
childrends devel opment (Egel and & Heister, 1995; Ho we
withinchi | drends activities can have varied outcomes (Ko
suggested the intensity of childrends physical activ

childrends playemnidat cogwyniltiwvlke tdevehiolpdment (Tonyan & |
This study evaluates teachero6s interaction with
c hi | dr e n 8r'eacherddhavioriisaccoded the child is within three feet of a teacher (Howes & 598k,
Tonyan & Howes, 2003). This study employs Coscods (2
as neutral, custodial, positive, negative, and none.
1) Neutral: The teacher demonstrates a neutral attitude toward children when thegy digpl
particular manner towards the childbds pl ay.
2) Custodial: This behavior is ecorded when the teacher takes care of the child (giving water,
cleaning, etc.).
3) Positive: This behaviorisat ed when the teacher encapurages and
4) Negative:This behaviorise cor ded when the teacher prevents, hi
5) None: This behavior is otedwhen the teacher does not interact with the child, yet is present in the

environment.
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Through this understanding,itbet st udy aims to interpret childreng
teacher behavior. This result also provides a foundatf
her beliefs toward childrenbéshoutddeodbspihgaendelThiasads we

as moderator variables. The following section defines the cognitive play behaviors children may exhibit while at
play.

4.4.5 Cognitive play behaviors

Chil drenods cognitive pl ay b eih &his i stdy.s Theafollewing h e der
paragraphs briefly address each category of cognitive play as defined by Rubin (2001):

1) Functional play behavior: This behavior associates with an activity that a child engages in for the
physical sensation it stimulatesurietional play involves simple or repetitive motor behavior that can include
objects, including climbing on gym equipment or jumping on and off a step (Rubin, 2001).

2) Constructive play behavior: During constructive play, children manipulate and shapesnmaht
with a direct goal in mind. Rubin (2001) explains the major distinction between constructive play and functional
play is the childbs concern or goal during play. Cor
already is familiar withhe task.

3) Exploratory play behavior: According to Rubin (2001), exploratory play occurs when the child
examines the qualities of objects to gather visual data about its physical features. Observers sometimes confuse
exploratory play behavior with elooking behaviors. To clarify, children receive visual information from
another person during daoking behavior; during exploratory play, the child gathers information from an
object (Rubin, 2001).

4) Dramatic play behavior: When the child displays the mlof someone, engages in a pretend
activity with an object or someone, or assigns life to an inanimate object, the observer codes for dramatic play
behavior (Rubin, 2001). Occasionally, the observer may confuse dramatic play with functional or constructive
play. In this case, Rubin (2001) suggests the observer look for contextual signals, such as sounds, to decide the
cognitive play behavior type. If there are no contextual clues, the observer may code for functional play.

5) Games with rules: Game with rles emerge when the child and peers employ a sense of
competence while creating regulations for games (Rubin, 2001). Other behaviors associated with games with
rules include a child waiting for his or her turn in a game or play opportunities whereiristtaehance of
winning or losing (Rubin, 2010).

6) No play: Rubin (2001) recognizes dooking behavior, transitional activity, and unoccupied play as
nonplay behaviors. Oi#ooking behavior occurs when a child observes the activities of other children.
Transitional activity happens when a child creates a new activity or switches from one activity to another. A

child wandering without any purpose or involving in any activity is a characteristic of unoccupied play. Non



40

play is a child fighting. The followig section presents the conceptual framework and its association with the
addressed theoretical perspectives.

4.4.6 The conceptual framework diagram

Figure 1 illustrates the conceptual framework for this research. The framework displays how
independent andhoderating variables correlate with dependent variables. The independent variables include
zones, behavior settings, and elements. Moderating variables consist of teacher interactions, weather condition,
and gender. Finally, dependent variables includgnitive play behaviors of young children, including the
following:

1) Zones:The broad separation of the preschool outdoor learning environment based on the dominant
behavior settings and elements defines zones. In this research, the outdoor learrongnentisegregates into
manufactured, mixed, and natural zones.

2) Behavior setting: Researchers distinguish the physical environmantsubsspaces that represent
their behavioral affordances (Moore & Cosco, 2007). In this study, examples of behdtirgssare sand
areas, the gazebo, or the hill. Behavior settings classify into natural, manufactured, and mixed.

3) Elements This study considers elements to be physical environment features that children interact
with during play, such as sand, rockspes, climbers, etc. The current research organizes element categories

into natural loose, natural fixed, manufactured fixed, and manufactured loose types.

4) Teacher intervention with children: The study expl ores teacher i nte
oudoor pl ay. This moderator variable determines how
affect childrendéds cognitive play behaviors. Teacher

negative, and none.

6) Cognitive play behavors: As previously defined, the study employs five categories of cognitive
play behaviors: 1) functional, 2) constructive, 3) exploratory, 4) imaginative, and 5) games with rules
(Guralnick, et al. 2006; Rubin, 2001).
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Figurel. Conceptual framework of the study.

The conceptual framework recognizes the outdoor preschool environment and teacher interactions as
Microsystems. The outdoor physical environment is composed of zones, behavior settings, and elements that
afford cojmi ti ve pl ay behaviors for children. The ©presch
Microsystem and may change the conditions of the Microsystem. State regulations and policies are the
Exosystem that covers this Mesosystem. The following sectiptaiegs how this study intends to address
generalizations regarding the qualities of independent variables.

4.5 Generalization
The external validity of the findings indicates if the results of a study can generalize to similar settings

(Yin, 2009). Kennedy{1979) explains how generalization occurs with both numbers and characteristics of the
units of analysis (Donmoyer, 2000; Kennedy, 1979). Employing multiple units of analysis containing multiple
existing cases within an outdoor environment enables coroparef units and suggests generalizations (Leedy
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& Ormrod, 2010). Using behavior settings as the unit of analysis connects the research findings to design policy
(Moore & Cosco, 2010; Moore & Cosco, 2007) as t he
realized(Moore & Cosco, 2010). Recent environmental and behavioral research have applied behavior setting as

the unit of analysis within a single case (Cosco et al., 2010; Moore & Cosco, 2010; Moore & Cosco, 2007; NLI,

2007). Behavior settings offer an egittebased method to divide the outdoor preschool setting into functional

units that are comparable to the affordances provided in other functionally similar real life behavior settings
(Moore & Cosco, 2007).

This study also employs available physicahadats as another unit of analysis. While some elements
within an environment may not generalize with other outdoor play environments, many elements represent
common features such as sand, tools, bushes, or trees. Researchers can compare constitue atitbl ertemt
to real life examples to ascertain their common functional affordances. Examining behavior settings and
elements entails evaluating multiple units of analysis for their cognitive play behavior affordances. Kennedy
(1979) asserts that the comnadity of behavior settings and elements with other behavior settings and elements
in real world settings can be the basis for gener al
(1979) declarations, robust support of research assumptions celoplékrough repeated observations of
chil drends behavior. Hence, this study aims to gath
behavior setting, and element. This data can determine the ongoing behavioral patterns within each unit of
andysis. The next section explains how the combination of different methods in this study increases its internal
validity.

4.6 Research Design

Research design is a logical sequence connecting empirical data to the research question and
eventually to its coclusion (Yin, 2009). Research design provides the general arrangement that the researcher
follows, and it explains data collection and analysis techniques (Leedy & Ormrod, 2010). Other researchers
emphasize the importance of mixed methods in social scresearch to explore complex phenomena (Patton,

1990). In combining the numeric results of the quantitative methods and the detailed description of the
qualitative methods, researchers can understand a problem more effectively (Creswell, 2003). Théi@ombina

of methods can assist interpreting the results of each method. Despite this, research infrequently employs
guantitative and qualitative methods to investigate
learning environment.

This study emplgs qualitative and quantitative methods to gain a comprehensive insight into the
cognitive play behavior affordances of the outdoor learning environment. The qualitative methods in this study
explore childrenbés envi r on mednwith tlem dosebvedhahavioo(Moore &t er a c t
Cosco, 2010) . The results provide significant expl a

outdoor environment. This study used pilot studies to evaluate the appropriateness of each method (Appendix
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A). The following section explains the value and qualities of each data collection technique, including 1)
behavior mapping, 2) photo preference, 3) drawings, 4)-Betmucted interviews with children, and 5)
structured interviews with teachers.

4.6.1Method 1: Behavior mapping

This study employs behavior mapping as a quantitative research method that objectively records
individual sé behavior within an environment ( Moore &
gualities, such as age, sexd group type (Sommer & Sommer, 2002). Behavior mappings guide future design
in the development and design of high quality outdoor environments for children (Moore & Cosco, 2010). This
study seeks to coll ect b e h a v or patternd m ditieremnt behavier aattings.a b o u t
However, this method cannot provide information abot
researcher should utilize other methods.

Environment and behavior researchers apply the behavior mapmghgique to evaluate schools,
par ks, childrenods museums, and zoos (Cosco et al .,
childrends outdoor play behavior, mostly within res
outdoor learningenvironments, and remodeled schoolyards (Moore & Wong, 1997). For example, the Natural
Learning Initiative (NLI, 2007) aimed for a qualitatigeiantitative approach for exploring the Bay Area
Discovery Museum (BADM). The study investigated how the outdlesign features of a museum affects
behaviors of young children and caregivers. The researchers collected qualitative data through surveying
caregiverso6é6 patterns of use, vi ewpoint s, and expl an:
learningbehaviors based on an early pilot study (NLI, 2007; Moore & Cosco, 2010). Finally, the GIS program
recorded 897 data points connected with events, activities, and location.

Behavior mapping details how the built environment supports various behaviorex&mple, in
Moore and Coscobs (2010) research on two childcare s
environmental features and their associated physical activity level. In another study by Cosco and colleagues
(2010), behavior mappingroved to be an effective method in analyzing the built environment qualities of
outdoor childcare settings in preventing sedentary lifestyles. The behavior mapping results of Cosco (2006)
study show the spatial pattern of behaviors in the behavior getihchildcare centers. Cosco explored how
different behavior settings prompt various levels of physical activity. Behavior mapping offers an objective
vi ewpoi nt on the association between behavi ar setti
However, behavior mapping | acks insight into childr
affordances. To gain this insight, this study combines photo preference, drawing, and interviews as a qualitative
means of i nter prteetaicnhge r stoi | pderrecnebpst i amda . The following

research strategies.
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4.6.2 Method 2: Photo preference

Children of varying skills can all share their opinions through multisensory means of communication
(Clark, 2005). Applying a metd that does not rely on verbal communications helps children explain important
facets of their daily lives (Einarsdottir, 2005). The use of photographs during interviews of young children may
overcome some communication obstacles (Epstein, Stevens, MaKe&\wBaruchel, 2008; Harper, 2002).
Some researchers have discovered childrends environ
Cousins 1985; Bernaldez, Gallardo, & Abello, 1987; Talen, & Cofindaffer, 1999). Photo preference helps
children combinegheir visual and verbal language, making this method more advantageous when interviewing
children with weaker written or verbal language or younger children (Clark, 2004; Cook & Hess, 2003).

Collier (1987) originally integrated photographs with interdeiw a research setting while studying
migration due to technological and economic change. Collier reports this method sharpened memories and
contributed to longer, more complete interviews (Epstein, et al., 2008). Some researchers have asked children to
take the pictures without the researcher present (Clark, 1999; Clark & Moss, 2001; Hanna & Jacob, 1993) or
asked children to take photos of their favorite themes while walking within a neighborhood (Cele, 2006). Other
researchers have taken the photos tledves if they are following a particular research framework or exploring
specific ideas (Diamon & Hestenes, 1996; Magilvy, Congdon, Nelson, & Craig, 1992; Weinger, 1998). This
commonly occurs when researchers are focusing on younger children (Ascherraaneniier, & Schulz,
1998; Salmon, 2001), indicating the aptness of the photo preference method as a means of communicating with
young children. This study uses photo preference to
following sectione x pl ai ns drawings as another visual tool to e

4.6.3 Method 3: Drawings from children

Visual research is becoming more popular because it isfrisedly and inexpensive (Epstein, et al.,
2008), and it underscores tlvalue of methods that help children recall and report information (Rudy &
Goodman, 1991). Children exhibit thinking that is more diverse when the research methods reach multiple
learning styles (Clark, 2005). Drawings give children an alternative toregcand words as a means to share
essential topics of their inner world (Clark, 2005; Green, 2008; Green, Crenshaw, & Kolos, 2010; Malchiodi,
2011) . Drawings can represent a different way of as:
(Greenet al., 2010; Talsma & Krajcik, 2002). Drawings are mental representations of places or objects. They
are visual representations involving emotional and imaginative meanings, revealing more about the child than
an object or place (Di Leo, 1970; Thomas #kS1990).

Younger children have shorter attention spans than older children for past information retrieval (Cele,
2006; Punch, 2002). Subsequently, artistic activities are not only fun for young children but are also a means to
increase their attentionpans and gain more knowledge about their views (Schneide & Bjorklund, 1998;
Wesson & Sal mon, 2001) . Researchers broadly apply <c¢ch
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the communication of information between children and researchersaf@arig. Stott, 1992). Older children
demonstrate greater skills to convey information to others because of their advanced drawing abilities (Hudson
& Shapiro, 1991) . Neverthel ess, younger childrenoés
Youngc hi |l drenés interview response |Iimproves through th
(Butler et al., 1995; Clark, 2005; Tamoutseli & Polyzou, 2010; Wesson & Salmon, 2001). Interview methods
incorporating drawings have considerable poteffitialenabling children to express their experiences (Wesson
& Salmon, 2001) because drawings are such effective tools for exchanging thoughts between adults and young
children. The following section explains how combining drawings and photo preferencedmeitlith
interviews with children is an important means of cor
4.6.4 Method 4: Structured interviews with children
Childrends communication with adults is most bel
conducive to stcessful communication (Punch, 2003judies report that children can recall their experiences
from early preschool years (Fivush et al., 1995; Hudson & Shapiro, 1991). Smith (1995) employed semi
structured interviews to explore how fite-twelve-yearold children perceive their play environments during
school holidays and after school hours. Sevstiadies have employed interviews with children as a means of
understanding their view of outdoor environments (Barbour, 1999; Larson, Green, & CastlebBéty, 2
Korpela et al., 2002; Kytta, 2003; Moore, 1986; Myers, 1985; Ozdemir & Yilmaz, 2008; Ozdemir & Corakci,
2010; Sandseter, 2009). However, these studies have not focused -tmffeeryearold preschool children
(Aubrey & Dahl, 2005)This may be beaseinterviewing preschool children can be difficult, as they are still
learning grammatical construction rules and display a personal use of language (Powell et al., 2002; Walker,
1994).Given this, it is important to provide direct questioning insteageokral questioning when interviewing
young children (Butler et al., 1995).
The technigue of questioning young children, as Ww
may influence their interview response (Aubrey & Dahl, 2005; Hay, Z&hrler, Cummings, & lannotti,
1992). These variables accentuate the value of sensitive
and balance their weaknessktethods such as observation or interview inherently respect children as subjects
of rearch (Mauthner, 1997), but integrating methods such as art, photography, songs, or drawings offer new
approaches to further facilitate childrends communi
Christensen & James, 2000; Einarsdottir, 2005n¢¢, studies employing interviews with young children
usually integrate these methods into the interviews.
Researchers typically use interviews when observation opportunities are restricted, to explore
personalities, beliefs and opinions, or when workiith complex and emotionally loaded issues. The absence
of responses in an interview does not influence the results, giving the interview an advantage over other

techniques, such as the questionnaire. Researcher can also encourage subjects to ansleés moestipns or
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offer more details (Leedy & Ormrod, 2010).nt er vi ews of fer an effective tac
ideas, perceptions, and feelings, none of which an observation can provide. The next section describes how
understanding the tehcer 6 s per spective is a valuable means of (
environment.

4.6.5 Method 5: Structured interviews with teachers

Literature states that teachersé training and pt
behavors. TrawickS mi t h and Dziurgot (2011) demonstrates that |
indirect contribution to childrends play. Howes (199
master 8s degr ee udation axeanole ponding and chidotered! wieed playing with children.
I nterviews with teachers offer comprehensive insight
can verify crosssectional observation results about the cognitive pkye of zones, behavior settings, and
el ements. This study uses interviews to recognize hoy
development. From this interpretation, the study intends to emphasize the value of trained teactiers and
culture of preschool environments in shaping childrer

Based on Bronfenbrennerés theory, the teaching s
values, expectations, and educational goals (Farver, Kim, & Lee, 19%b:Rrisek, Hyson, & Rescorla, 1990;
Reynolds, 1994). Considering the culture of the preschool as a Mesosystem, research suggests cultural
di fferences in dissimilar settings correlate with <c¢h
1970; Faver et al., 1995). Through teacher interviews, this study uncovers the preschool culture that may
encourage or hinder childrendés daily interaction witd6k

4.6.6 Data collection methods addressing research questions

Understanding the eoplex interactions between contexts requires a balance between qualitative and
guantitative research methods (Rimftaufman & Pianta, 2000). This study employs a combination of
gualitative and quantitative methods to address four main questions regaedoagttitive play affordances of
the outdoors. The combination of methods establishes a comprehensive insight toward different aspects of
outdoor play behaviors and areas. Quantitative methods test correlations between the observed cognitive play
behaviorsand the physical environment attributes. Qualitative methods provide information about unobservable
interests, perceptions, and feelings (Creswell, 2003). Table 3 illustrates how each research method fits into a
guantitative or qualitative category. Tablefurther explains how each methodology addresses each research

guestion.
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Table3. Type of collected data based on data collection methods.

Data Collection Methods

Type of Behavior Mapping Photo Preference Drawing Interviews with Children Interviews with Teachers
Method

Quantitative 0

Qualitative o] o] o] o]

Table4. Datacollectionmethodsrelated taesearchjuestions

No. Research Question Data Collection Methods
Behavior Photo Drawing Interviews Interviews with
Mapping Preferenc with Teachers
e Children
1  Whatis the relationship between o] o]

different zones and actualized

cognitive play behavior?

2 What is the relationship between 0 o] 0 0 0
different behavior settings, elements

and cognitive fay behaviors?

3 What are childre o] o] o] o]
settings and the cognitive play

behaviors they afford?

4 What are childre o] 0 0 0
and the cognitive play behaviors the
afford?

5 Do teachers recognize cotiné play o] o]
and learning opportunities of the
outdoor preschool environment in
their interactions with children during

outdoor play?

4.7 Site Selection

Given the purpose of the study, the researcher sought an outdoor learning environment ckith a ri
natural landscape and various fixed and loose, natural and manufactured elements. The researcher reviewed all
existing outdoor learning environments designed by the Natural Learning Initiative (NLI). This unibarsety
enterprise produces knowledget ough r esearch of outdoor environment :
health, NLI develops evidendea s ed desi gn guidelines and creates fdAnat

in various settings including childcare centers. Hence, the reviewiofrthefinat ur al |l y desi gned?o
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effective approach in selecting an appropriate study site. An evaluation of all existing natural outdoor learning
environments revealed only one site that met all the requisites: the First Environments Early Leanténg
(FEELC) . FEELC has an exceptional outdoor environme
includes three manufactured, mixed, and natural zones. Including both manufactured and natural behavior
settings and elements provide avarietyled i | y experiences for children. The
the cognitive play affordances of different zones, behavior settings, and elements corresponds with the diversity

of the outdoor learning environment.

The FEELC is a noprofit childca e f aci |l ity situated in North Carol
early learning center complies with the U.S. Environmental Protection Agency, the National Institutes of
Environment al Heal th and Science, a nirdantd, toédiers, amdo nt act
preschool children take advantage of the programbs er
accentuates the use of natural light and uses solar panels for energy. According to its website, the preschool
providesa sustainable environment, introducing children to nature, plants, and insects, and preserving natural
habitats (Figure 2). Additionally, the preschool recrt
and development.

The accessible oudr learning environment for fodo-five-yearold children sits on approximately
0.99 acres. As previously discussed, one reason for selecting this early learning center is the variety of available
elements and behavior settings. Table 5 and Table @hmtccessible elements and behavior settings based on
their categorical division. FEELC provides a unigue combination of three manufactured, @mnd natural
zones (Figure 2 . The children and teachers recoghipbe (mhaesd) .
and fAwoodso (natural). This site incorporates diver

Figure 3and Figure 4llustrates the variety and location of each behavior setting within the three zones.

Table5. Provided elements within the FEELC.

Manufactured-Fixed Manufactured-Loose Natural-Fixed Natural-Loose

Name Name Name Name
Play structure Tire Tree Creature
Green tube Rope Rock Sand
Swings Bike Trunk Log
Seating (tables or chairs Tool or toys Bush Stick
Climbing structure Mulch
Borders Dirt
Rocker Leaves

Flower




Table6. Behavior settings within the FEELC.

Natural Mixed Manufactured
Hill Looped Path (manufactured zon Tables
Camp Pathway (mixed za#) Swings
Stonelined SandRope Rockers
swale
Stick-pile SandClimber Music Wall
Trail (woods) Rope Gazebo
Trees Green Tube Play Structure
Play House 1 Storage
Green Patches House 2
Stage 1 Stage 2

.

e

Edit in Google Map Maker

Figure2The First Environment Early Learning Centerods b
di splays how the building is incorporated with tree
Sourcehttps://maps.google.com/maps?hl=en&tab=wl



https://maps.google.com/maps?hl=en&tab=wl

Figure3. The aerial view of the FEELC with configured zones.
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Behavior Settings within FEELC
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Figure4. Behavior setting categories.
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4.7.1 Compaing the three zones

The FEELC outdoor play area consists of manufactured, mixed, and natural zones. The following
paragraphs explain the qualities of each zone.

1) The manufactured zone:The manufactured zone is adjacent to the preschool building and
incorporates the following features: a dramatic play setting (play house), a looped pathway, a composite play
structure, a porch, a sand play setting (covered with a shade structure), bike sheds, bikes and scooters, storage
(for storing toys and loose matdjiathree gathering settings (benches and tables), a swing pergola, and a
basketball loop. Metal fences mostly surround the area. This zone also includes a transitional space between the
indoors and outdoors. The manufactured zone has a smaller squagef(@tll acres) compared to the other
zones. Figure 5 offers a view of the play structure covered with mulch. This zone has small portions of shrubs
and plants at each corner. The teachers provide manufactured loose elements, such as buckets, $oys, basket
balls, to stimulate childrends play in this zone.

2) The mixed zone: A wi despread mi xed outdoor environment
(Figure 6) lies next to the manufactured zone. The mixed zone has a recognizable, yet moderate, downward
sl ope from its entrance. On the left are four rocki.t
outdoor environment has a linear pathway along the hill, a music wall with a stage, a set of six swings, a sand
box, a gazebo, a stoned stdimed swale without water, and two dramatic play settings. One significant
behavior setting in this zone is the fAwoods, 0 consi s
area of the zone includes a wooden platform, ropes, and musical instratiacted to the trees. The center
staff provides many manufactured loose elements, such as ropes, toys, or buckets in this zone.

3) The natural zone:The woods, or fiback woods, 0 is an extend
wild landscape with nostructured green space encompassing 0.40 acres. The natural zone is rich in natural
loose elements, such as leaves, twigs, dirt, stones. The zone includes two looped and one straight pathway
covered with dirt and natural loose elements (Figure 7). A r@peeb indicates the perimeter of this zone.

Three massive boulders to the Il eft of the zone defi
adjacent to the mixed zone, and a metal fence provides a mostly transparent barrier between the.tivbezone
crawling equipment, referred as the fAgreen tubeo or
natural zone. This zone also includes three rope settings, tied to the trees. Children balance on the logs to hold

and swing on the ropes.
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Figure5. The manufactured zone included a complex play structure. Children enjoyed rolling in the mulch, sliding from the
structure, and playing in the sand.

Figure6. The mixed zone included toselined swale and pathway. The picture illustrates the-séimber behavior setting at the
right corner. At the midop, the picture shows the gazebo. The picture implies the topographic variation of the mixed zone.
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Figure?. The natural zone was wild and rsimuctured with plenty of natural loose elements. Children enjoyed climbing and
balancing on the tree trunks.

4.8 Summary

This chapter explained the value of employing multiple methods to understand complex pfenome
The chapter described how the study employs qualitative and quantitative methods to gaidepth in
understanding of childrends play behavior within the
guantitative data that validates and cangs the environment and behavior relationships. Regarding the Mosaic
approach, the study values chittendly methods such as photo preference, drawings, and interviews. These
met hods prompt the collection of amimgenvipnmettilnladditiann 6 s vi €
the chapter described how teacher viewpoints play a critical role in understanding the values, culture, and ethos
of the preschool regar di n-gnetlwot appraacheontiitrutesothe tridnguation p | a 'y .
acquired data from young children.

The chapter further described how the study intends to explore the correlational nature between the
existing outdoor environment features and childrenos
connectiom between behavior settings, elements, ato-3yearo | d chi | drends cognitive |
conceptual framework recognizes cognitive play behaviors as dependent variables. Zones, behavior settings,
and elements are independent variables in thisrfie wo r k . Additionally, teacher i
play, childrenbés gender and ethnicity, and weather cc

The chapter explained how each method addresses the research questions. In addition, this chapter
explainedt he FEELC outdoor play areads three major zones:
learning environment includes diverse behavior settings and elements. Thus, this outdoor preschool
environment is ideal for addressing the research questidres.fallowing chapter explains the procedures

associated with each data gathering technique.
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CHAPTER 5: DATA GATHERING

This previous chapter explored the qualities of each data collection method, explaining how each
research method provides valuable pediives for evaluating the research questions. This chapter explains
how this study employed these methods for evaluating the association between the outdoor learning
environment characteristics and youngrischncdmddwetm 6s cog
performing multiple methods to support comparison and triangulation. The study recognizes behavior mapping
as a quantitative method for recording cognitive play affordances within the outdoor learning environment. The
behavior mappingalt a | i nks <c¢chil drends cognitive play behavi ol
settings. The results of behavior mapping provide a standpoint by which to interpret envirbehsarior
interactions within the outdoor preschool setting. Additignahe study relies on qualitative methods to
describe and understand the complex interaction between the environment and young children. This chapter
explains how the study combined photo preferamdnc e, dr
teachersd perspectives. The following section explair
5.1 Research Protocols

After visiting the preschool and speaking with the administration, the researcher collected basic data
about the fouto-five-yearold children in the preschool, including total number of children, time of recess, and
number of classrooms. The preschool had 36 children within the target age group (15 girls and 21 boys) split
into two classes and among four teachers. Of these childremei@ Caucasian, three Asian, one Indian, and
one AfricarRAmer i can. The administrators | acked knowl edge a
cognitive development, socieconomic status, and personality typgable 7 briefly explains the numbef
participants in each of the data collection methods. Parental consent and data collection permissions informed
the sampling procedure for each child. In order to compare different data, the study assigned an ID number for

each child that participated various data collection methods.

2 Before conducting the research with children, the Institutional Review Board (IRB) reviewed and approved the research
met hods and parentsd6 and teachersdéd consent forms (Seehciippendi x B)
Simultaneously, the coordinator emailed an explanation of the study to the parents of edoHifewyearold child. The consent forms
permitted the researcher to capture videos, photos, and audio records from children. After one month, the presdmadts ceturned
22 consent forms to the researcher (representing 12 girls and 10 boys). The study evaluated these children via behayiandnappi
qualitative methods. After the behavior mapping observations began, the parents of three childreand 3jidoys) consented for their
child to take part in the study. Therefore, the study took account of these children during qualitative data colleatatubngrbehavior
mapping. Further, the IRB allowed the researcher to collect behavior mappaniyagiatchildren without returned consent forms provided
she did not record any visual data from them (See Appendix B).
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Table7. Number of participants in different data collection methods.

Behavior Mapping Photo Preference Drawing Interview
Female 15 13 13 13
Male 21 11 9 8
Total 36 24 22 21

Data colection occurred between 12 February 2013 to 11 April 2013, ansaetsonal period (winter
spring). This study combined quantitative and qualitative methods to interpret how the outdoor learning
environment offered various cognitive play opportunitidse Tollowing paragraphs briefly introduce the use of
each method:

1) Behavior mapping: The main research method was the behavior mapping. Behavior mapping
enables the researcher to use a systematic procedure to record behavior and the place of théMmzivavgor
Cosco, 2007, Sommer & Sommer , 2002) . Behavior mappin
within the environment. The researcher systematicall:
The behavior mapping offered ajective viewpoint about the association between zones, behavior settings,
elements, and cognitive play behaviors.

2) Photo preferenceThi s study employed the photo preference
and communication skills (Clark & Statha@005; Einarsdottir, 2005). The researcher captured photos based
on particular behavior settings or elements of the outdoor preschool environment. The photos represented
particular spaces in which children engaged in certain behaviors (Barker, 1976s€hecher used photo
preference to ask children to select their preferred outdoor settings and elements and explain about their play.

3) Drawings: This research recognizes the effectiveness of incorporating interviews with drawings for
understandingyoung hi | dr en6s thoughts (Butler et al ., 1995, Po
2001). In most cases, young children willingly take part in drawing activities Creative means such as drawing
enable children to easily express their experience plgbes, and such means allow the children to guide the
researcher (Cele, 2006). The researcher asked children to draw their favorite outdoor play spaces as a means for
the researcher to evaluate each setfldenenoywd.cogniti ve g

4) Interviews with children: Young children can describe their experiences and communicate their
feelings through interviews (Wesson & Salmon, 2001). Combined with the other methisdsesearch
consideredinterviews as the most suitabl@ethod in understanding the full message children want to
communicate about their experiences through photos or drawihigsapproach amplifies the voices of young
children, enabling the researcher to grasp their thoughts and feelings. Interview guestied toward

understanding childrenés choice of photos, drawings,
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rol e i n

childcare centers (Tonyan & Howes, 2003 eacher involvement with children can result in various play

behaviors for children (Kontos & Keyes, 1999). The researcher used teacher interviews to understand the

teacher so

perspectives

t owar d

t he

out dbhe interdewv i r on me

guestions prompted teachers to discuss the play opportunities the different zones provided for children. The

following section explains the protocols regarding each of the described methods.

chi

5.1.1 Method 1: Behavior mapping

The systematiclmservational data in this research offers organized and reliable information concerning

drenods i

nteract.i

on wi

th the

outdoor

envi

ronment

36 children for seven days in 12 observation sessionse Tablisplays the weather during each day of data

collection. Temperatures varied throughout the observation period. Since the study waeatiosal, the

researcher aimed to collect observation data in different seasons to detect any change of Héteavior.

observations occurred when rain chances were minimal. Additionally, the seasonal variation provided different

natural changes, such as puddles, mud, flowers, or leaves. This condition provided further information about

chi

drenos

b e hvariables in thevdutddor preschiool settihgs. The researcher also recorded the

change in temperatures for further correlational analysis. The researcher asked the preschool coordinator to

organi ze

chi

| drenods

pl ay

s e ¢ wapartiors of dbservalion fodcwerededaring z o ne s

morning and evening play periods. However, the coordinator explained that observing the natural zone during

the afternoons would be impossible due to accessibility issues as parents arrived to pick up ttegir child

Table8. Theweatherconditions duringoehaviormappingdatacollection

No. Date Recess Zone Temp. Humidity Wind speed (mph) Conditions

1 2/12/2013 First Mixed 57 31% 5.8 Scattered clouds

2 2/25/2013 First Mixed 334 4% 8.1 overcast
Second Manufactured 37.8 51% 3.5 Mostly cloudy

3 3/04/2013 First Natural 40 32% 6.9 Partly cloudy
Second Manufactured 50 23% 5.8 clear

4 3/08/2013 First Natural 48.2 34% 10.4 Partly cloudy

4/02/2013 First Natural 52 35% 9.2 Partlycloud

Second  Mixed 59 27% 8.1 Scattered clouds

6 4/08/2013 First Natural 71.1 57% 12.7 Mostly cloudy
Second Manufactured 75.9 42% 12.7 Mostly cloudy

7 4/11/2013 First Manufactured 72 68% 15 Mostly cloudy
Second Mixed 79 50% 12.7 Mostly cloudy

Note Retrieved fromwww.wunderground.com/historybased on the record time: 11.51 a.m and 4.51 p.m.
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Recess hours began at 11:30 a.m. and 4:15 p.m. and continued for 45 minutes each session.
Observatio only occurred for one zone (mixed, natural, or manufactured) during eanindée session. Each
zone divided into multiple observation zones, with the observer positioned indefpred place for easy
scanning. After the observer scanned each obsenvabne, she moved to the next observation zone. Each
observation session included four rounds per recess. Physical sections within the site defined the behavior
settings (Moore & Cosco, 2010). Based on the pilot study, the researcher defined the Isettiwgs before
conducting the behavior mapping; she then systematically scanned each behavior setting while observing the
observational zones, recording the c¢childds | ocation.
behavior setting typephysical elements, cognitive play behaviors, and teacher interactions with the child. The
study did not apply handheld devices for data collection, enabling the observer to open code all the elements
with which children interacted. The observer collectida after circulating on predefined clockwise and
counterclockwise walking itineraries.

The researcher watched each child for 10 seconds and recorded for 20 seconds. An audio device with a
prerecorded 3&econd interval assured the reliability of thméd s ampl i ng sequence. Rubi
Observation Scale definition provided the basis for
did not interrupt the childrends actions. Aws addr es
occasionally wuncertain of a childbdés cognitive play
wherein the clues for a play behavior were unclear. Cognitive play behaviors are indeed mental process that
may not be conspicuous. However, e pilot study results suggest, cognitive play behaviors are sometimes
not recognizable (Pack & Michael, 1995) . Foll owi ng
protocol during behavior mapping, the observer sometimes employed an observagtmad followed by a
short interview with children. If the researcher wanted to ask the child about what they were playing, she
stopped the recorder, approached the child, asked, i
This interruptionwas immediate and the researcher coded for the observed behavior before speaking with the
child. The observer wrote the childbs I D and expl anat

When more than one category of cognitive play behavior occurredtaimaausly, the observer coded
for the theoretically higher code (Rubin, 2001). For instance, if the child engaged in the games with rules
category while running, the observer coded for games with rules. Photos documented the behaviors of a crowd
of children displaying a similar behavior pattern. The observer was careful to not photograph children without
consent forms. Rubin (2001) provides the detailed protocols for coding cognitive play behavior that this study
followed.

The observer opecoded the eleents children interacted with to ensure recording of every
affordance. If a child concurrently interacted with multiple elements, the researcher coded for category of

element involved. For instance, if a child interacted with sand and a shovel, the plssigeed a value for
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natural loose and manufactured loose elements. The researcher faced circumstances that suggested further
observational protocols, such as when children tied ropes to trees. In such cases, the observer simultaneously
coded for the tres and ropes. The elements later classified into four categories: manufactured fixed,
manufactured loose, natural fixed and natural loose.

The coding for children included each <childbs g
researchercodedfarhi | drendés ethnicity based on the coordinato
for teacher interaction when the child was within three feet of a teacher (Howes & Smith, 1995). Concerning
teacher intervention durmpnlgoyehi | Glorsecnoddss p(l2a0y0 6 )t hceo det:
conceptual framework section. The researcher inserted the gathered data into the GIS program to create attribute
tables. The behavior maps demonstrated patterns of relationships between the physical envandment
cognitive plays. The researcher later imported the GIS data to the SPSS program for correlational analysis.

To test for reliability, the researcher and a colleague familiar with the data collection protocol
evaluated three behavior settings in eachez coding for selected children. Following independent scorings,
the researcher calcul ated an average score for each
1960). Similar to kappa, the weighted kappa is the proportion of agreemamtdbehance and considers the
degree of disagreement between two independent raters. Representing an acceptadler indability, the
weighted kappa score was 0.74 (Altman, 1991). The following section describes the protocols for the photo
preferene method.

5.1.2 Method 2: Photo preference

Before the first recess, the researcher visited thettsfive-yearold class with a teacher present. By
that point, parents had already given consent to the researcher. The teachers continued their itlass activ
during data collection. The researcher guided each child to a table beside a wall to reduce noise influence while
they engaged in photo selection, drawings, or interviews. The researcher collected data in the mornings before
the first recess (betwee®t00 a.m. and 11:00 a.m.), or between 3:00 p.m. and 4:30 p.m. The researcher
evaluated the appropriateness and protocols of the photo preference in the pilot study (Appendix C).

The researcher printed 22 pictures of the outdoor learning environmenttagatchyphoto to a-Bich
by 6-inch size. The researcher first asked if the child wished to participate in the photo selection of his or her
favorite play spaces. In the beginning of the conversation, the researcher explained to the child that she wanted
to recognize their everyday play activities in the outdoor preschool setting, what they liked to do, and where
they usually played with their friends. See Appendix C for examples of the photos used to survey the children.

The resear cher eseark thapicturbseof youh autdabr, playiafeas. Can you select three
of your favorite pictures?d The researcher wrote the
Once the child selected the photos, the researcher intentionally askedctth i | d , AYou have sel e

what i s it called?0 This allowed the researcher to |
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casual conversations. The researcher recor dlgilg t he <ch
specific common names, conversations with children became easier and easier for them to understand.

Furthermore, coding the behavior settings during the drawing coding was more accurate for the researcher.

Next, t he r esear chetomawhipod haveftl®sen thiy gplage as yoyr faeorite
outdoor play area?06 I|If the child had not mentioned
researcher asked, i Wh a t do you wusually eptselydren n t hi s
interacted with in the particular setting, the resea
you are over there?0 After the child finished his or

if the child waned to draw his or her favorite places within the outdoor preschool environment. The following
section explains the protocols for obtaining the chil

5.1.3 Method 3: Drawings from children

Combining drawings with interviews seeks to impravéh i | dr ends communi cati on
memories within outdoor learning environments. To confirm the appropriateness of drawing method for this age
group, the study conducted the pilot study explained in Appendix A. The following paragraphs explain the
protocols for the drawing method.

While the teachers were present in the class and after the child had selected his or her favorite photos,
the researcher asked each child to make a drawing of his or her favorite places. The researcher asked each child,
iCan you draw me your favorite places and what you us
can recall these spaces by |l ooking at the photos on
children would simultaneously draw at te@me table, although no more than three children participated at the
same time.

Children can remember their thoughts while they were drawing and what each drawing means, but
only for a short time span (Cele, 2006; Talsma & Krajcik, 2002). As a resiglt,thé child finished drawing,
the researcher asked about the picture. The researcher coded for behavior settings or elements in the drawing
based on this interview:

The researcher prompted further expl andnginon by a

your drawing. Can you explain to me why this area is
The researcher then asked the child about the activi
you usually do over there?Wat do you play over there?o0 | f the resp
el ement s, the researcher asked the child, AHow do y«

explained how he or she played with the elements or about gamati@ug These questions encouraged the
child to explain about his or her interests, exciting memories, and what the child dislikes about a place. The

behavior setting and element codes on the drawings aided in future data analysis of the drawing®nricaddi
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the previously mentioned qualitative methods concerning the children, the researcher conducted interviews with
both the children and teachers, as explained in the following sections.

5.1.4 Method 4: Interviews with children

The researcher intendéd look at how children used the elements and behavior settings detailed in
their drawings. The interview acted as an integral part of the drawing and photo preference methods, as it
provided deeper insight into the reasons children had drawn or sgbectedilar behavior settings or elements.

As seen in the pilot study (Appendix A), tal king abo
casual and relaxed conversation. Children6s explanat
arrangement between the researcher and the child and contributed to a niowviedty interview. The

researcher allowed the child to explain what they wanted to explain and sometimes asked further questions to

aid in understanding their thoughts.

The esearcher conducted the interviews during preschool hours in the school building. The interviews
followed the photo preference and drawings sessions, using these sessions as starting points. The researcher and
child looked at the selected photos or congaedrawings and talked about them. The researcher asked children
about the reasons they sketched or selected certain behavior settings or elements by asking such questions as,
ACan you explain to me why you dr ewhettsometinteg askedh pr ovi
AwWhi ch areas of the outdoors do you mostly I|Iike? Whi
the researcher recorded each childdés response with a
agitated childen, the researcher led the conversation to an informal and unstructured interview. Later, the
researcher transcribed childrends interview response

5.1.5 Method 5: Interviews with teachers

The researcher asked the four teachers assdaiatie the fourto-five-yearold children to participate
in interviews. These interviews provided insight tow
outdoor environment for |l earning, and scrhanufadtureeln 6 s e x
environments. First, the researcher explained to the teachers about the research purpose. Next, the researcher
individually interviewed each teacher during school I
response. The searcher also asked teachers about their education level, years of experience, and training level.

The researcher asked the followingoen d ed questi ons and | ater transcri
further evaluation.

1) Do you consider outdoor s as a learning environment? Why?

2) How often do children play in the woods? Why does the preschool assign a playtime in that area?

3) Do you notice a difference between children with various skills related to their play type?

4) Which part of the outdw learning environment do children mostly like? How do they engage in

these areas (what activity types, with what materials, etc.)?
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5) Which part of the outdoor |l earning environme
children? How do they engagethese areas?

6) Do you consider outdoor environment as part of the educational curriculum for children? Why?

5.2 Conclusion

This chapter explained the protocols of the five methods of data collection employed in this study that
aimed to understand hodi f f er ent zones, behavior settings, or e
cognitive play behaviors. These methods included: 1) behavior mapping, 2) photo preference, 3) drawings, 4)
interviews with children, and 5) interviews with teachers. Duringalior mapping, the researcher noted 36
children aged four to five years from two classrooms. The researcher conducted behavior mapping sessions in
different zones to evaluate how the outdoor learning environment affords cognitive play behaviors. The
resesa cher coded for childrends cognitive play behavior
interaction, and weather conditions. Then, the study imported the data to the GIS for further analysis.

Intermixing qualitative and quantitatveméhods i s a conjunctive approach
opinion of their environment. Compared to those used in the pilot study, the modified protocols of the behavior
mapping were more efficient i n eval daheiissugs revdalied dr e n 6 :
during the pilot study helped in the development of coding procedures for this study. The qualitative results of
this study showed that young children were aware of Microsystems, capable of applying maps, or understanding
photograpb of their surroundings.

Consistent with previous studies (Wesson & Salmon, 2001), the drawing method enabled children with
various verbal skills to express their opinion. Drawings also encouraged children to remain focused and devote
more time to expresyy their thoughts (Butler et al., 1995), compared to the photo preference method. The
drawings were most helpful in the exhaustive interviews, compared to the photo preference method. This may
be associated with dr awi ng sdadraveng,hldrentexprested neevplacesyor r et r i
elements not included in the photos. However, some objects children selected in the photos were more difficult
to draw. Therefore, children seldom drew visually complex play elements (the play structure, thtulgeee
etc.). In such instances, the photo preference enabled children to explain their inclinations more easily than
through the drawings. The combination of verbal and

with the researcher.
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CHAPTER 6: RESULTS

Thi s study explored t he relationship bet ween
characteristics and the cognitive play behaviors of young children. Through systematic observation and

gualitative data collection methods, rich and desiste data were gathered. The data contributed to the

interpretation of childrends cognitive play behavior

within outdoor preschool environments. Analysis of the gathered data formed themed catggitable to
the research questions. This section addresses the results of the particular methodologies described in previous
chapters: behavior mapping, photo preference, drawings, interviews with children, and finally, structured
interviews with teachrs.
6.1 Behavior Mapping

This study aimed at evaluating the physical characteristics of the built environment that afford
cognitive play behaviors for young children. Overall, the study collected 6801 data points through behavior
mapping (Figure 8). Theesults show how children interacted in particular settings. The analysis assembled the

behavior mapping data into the following clusters:

teachersd6 interacti on, #llowingsectpmeaxpdlainytee ppdeduses for ¢hb datai or s .

analysis of behavior mapping and the outcomes.

z
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6.1.1 Analysis of behavior mapping data

The researcheentered the behavior mapping codes into the GIS program and subsequently pooled the
data for further analysis. Tab®includes examples of coded behavior settings, grouped into natural, mixed, and
manufactured settings. B aascepilot study reSuts, the dGsearche2 Asbefbled hi e r @
elements into manufactured fixed, manufactured loose, natural fixed, natural loose groups, and no elements
(Tablel0).

Table 9. Grouping behavior settings based on defined categories.

Category of Behavior Settings

Natural Mixed Manufactured
Behavior Hill, camp (back woods), stofimed Looped pathway (bikes), pathway Tables, swings, rockers,
Settings swale, stickpile, trail in the back woods, (hill), sand, rope, green tube, tire, music wall, gazebo,
or trees. green patches, or play houses.  structure, or storage.

Table 10. Grouping the coded elements based on defined categories.

Category of Elements

Manufactured-Fixed Manufactured Loose Natural Fixed Natural Loose
Element Play structure, gen tube, swings, Bucket, tools, bike, scooter, Tree, bush, Stone, dirt, sand,
gazebo, climbing structure pipe, rope, cloth boulder, tree trunk leaves, stick,
creatures

The behavior mapping data processed into a flened analysis employing the SPS®gram. First,
the analysis explored the descriptive statistics of each measurement. Second;stiiga€hil est evaluated the
l' i keli hood of a remarked distribution because of <char
contingency talds for understanding any significant association between cognitive play behaviors, behavior
settings, elements, childrenbés gender, childrends ettt
In the evaluation of weather conditions, temperatures fell into threeoc&EtegPleasant temperatures
ranged from 56 to 79 degrees Fahrenheit, chilly temperatures included 48 to 53 degrees Fahrenheit, and cold
included temperatures ranging from 33 to 40 degrees Fahrenheit. The researcher then conducted a correlational
analysist o determine any significant di fference in child
study approached the data classifications of GI'S map
guantile method classifies skewed data into @ag®e number of categories with an equal number of units in

each category. In the equal intervals methods, the value range in each category is similar in size, thus splitting
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the data into equally chosen sections (Mitchell, 1999). The following sectidairexghe results of the
descriptive statistics for the behavior mapping method.

6.1.2 Descriptive statistics for behavior mapping

Descriptive statistics quantitatively explain the main features of collected data (Mann, 2007). This
section aims to summae the descriptive statistics of behavior mapping data in terms of observed cognitive
play behaviors and childrenés interaction with zones
descriptive resul ts ¢ onnderramdiexplginstha distridution of dada pertshetated i t y ¢
to the teachersd interactions with children.

6.1.2.1 Okerved cognitive play behaviors.

The five categories of cognitive play behaviors described in previous chapters served as the basis for
this stidy. Table 11 displays the frequency and percentage associated with each category of cognitive play. The
goodness of fit analysis pointed out a meaningful difference between these frequencies (P<0.0001). The results
show that children mostly engaged in dtional and dramatic play behavior. However, games with rules and

constructive play have the lowest percentages compared to the other categories.

Table 11. Childrendés cognitive play behaviors d

Functional Constructive  Exploratory Dramatic Games with rules None
Count. % Count. % Count. % Count. % Count. % Count. %
2482 36.5 381 5.6 634 9.3 2050 30.1 556 8.2 698 10.3

6.1.2.2 Obsrved interactions within zones.

The outdoor preschool environment divides into three nmajoes: manufactured, mixed, and natural.
Table 12 shows how the data points distribute among these settings. The results show that the data points for
each individual zone is comparatively similar to other zones. This characteristic is important forimgmpa

childrendéds behavior within each zone.

Table 12. Frequency of childrenods int

Category of Behavior Settings

Manufactured Mixed Natural

Count. % Count. % Count. %

2093 30.8 2483 36.5 2225 32.7
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6.1.2.3 Observed interactions within behavior settings
Table 13 shows the frequency of data points in different behavior settings. The table clusters the behavior
settings into natural, mixed, and manufactured categories. The results suggest that chiluyeangaged with
the trees, trails and looped pathway settings.

Table 13. Frequency of childrends interaction with be

Category of Behavior Settings

Natural Mixed Manufactured
Hill 369 Looped Path (bik&) 675 Tables 116
Camp 132 Pathway (Hill) 132 Swings 159
Stonelined swale 284 SandRope 571 Rockers 48
Stick-pile 358 SandClimber 268 Music Wall 76
Trail (woods) 955 Rope 343 Gazebo 71
Trees 1015 Green Tube 112 Play Structure 425
Play House 1 81 Storage 76
Green Patches 610 Stage 76
Play House 2 55

The behavior settings clustered into three categories: natural, mixed, and manufactured (Table 14). The

findings suggest childrends mai n i rehaegiorsetirgs. Hawsveroc c ur r e
manufactured settings had the | owest percentage of ct
Table 14. Frequency of childrends interaction with

Category of Behavior Settings (N=6801)

Natural Mixed Manufactured
Count % Count % Count %
3151 46.3 2788 41 862 12.7

6.1.2.4 Obseved interactions with elements.

As previously described, the observer recorded t
displays the frequency and perat ages for childrendés interaction with
these elements based on their categories. The results suggest that sticks (14.3%) and toys (16.4%) were popular

el ements during childrendéds outdoor play.
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Table 15. Frequencyfo chi | drends interaction with elements in be

Category of Elements

Manufactured-Fixed Manufactured Loose Natural Fixed Natural Loose
Name Freq. Name Freq. Name Freq. Name Freq.
Play structure 187 Tire 169 Tree 595 Creature 239
Green tube 79 Rope 278 Rock 30 Sand 418
Swings 160 Bike 348 Trunk 76 Log 186
Seating (tables or chairs) 210 Tool or toys 1115 Bush 40 Stick 972
Climbing structure 57 Mulch 43
Borders 92 Dirt 226
Rocker 28 Leaves 55
Flower 14

Furth er , Table 16 shows the frequency and percentag

elements. The percentage results from dividing the number of data points for a category into the total number of
observation points. The results imply thatldren mainly interacted with natural loose and manufactured loose
elements. Additionally, the findings suggest in many occasions children did not interact with a particular

element.

Table 16. Frequency of chi |l dts&behaiorimappiegr (d=6801

Category of Elements

Manufactured-Fixed Manufactured-Loose Natural -Fixed Natural-Loose No Elements
Count % Count % Count % Count % Count %
1165 171 2023 29.7 929 13.7 2160 31.8 2071 30.5

6. 1. 2.5 Chi adndethaicitpand opsemed mteractions with settings and elements

Based on the staff report, most children were from upper middle class families and had average or
above average cognitive levels. However, the analysis ignored these variables. Theesemducted the
observation sessions when at least 85% of the 36 children were present. The behavior mapping results
associated 4172 observation points to boys (61.3%) and 2629 data points to girls (38.7%). Appendix D displays
the observed interactiorf snale and female children in the behavior settings. Tables 17 and 18 display each
gender6s interaction with settings and el ements. The

and manufactured loose elements, as well as natural and s@iengs.
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Table 17. Frequency of childrends interact

Category of Behavior Settings (N=6801)

Gender Natural Mixed Manufactured
Count % Count % Count %
Boys 2060 49.4 1700 40.7 412 9.9
Girls 1091 41.5 1088 41.1 450 171
Table 18. Frequency of childrends interaction

Category of Elements

Gender Manufactured-Fixed Manufactured-Loose Natural-Fixed Natural-Loose No Elements

Count % Count % Count % Count % Count %
Boys 598 14.3 1193 28.6 616 148 1392 334 373 8.9
Girls 567 21.6 830 31.6 313 11.9 768 29.2 151 5.7

Table 19 displays the behavior mapping data rela
pointed out a signifigat difference between ethnicities (X=8853, P<0.001). The table shows that the majority of
children were Caucasian. Thus, the researcher decided to remove race from the research analysis.

Table 19. Frequency of observed children based on ethnicity. (¥68

Caucasian Asian Other

Count. % Count. % Count. %

5902 86.8 803 11.8 96 1.4
6.1.2.6 Teacherso6 interactions with children and
The resear cher coded for teacher so interactions

childr en 6 s f r e €0). Working frgmTtlisbunderstanding, the researcher aimed to interpret how the
teachersd6 behaviors promoted or hindered childrenos
meaningful difference between each catggoi teacher interactions with children (P<0.0001). The findings
suggest that teachers did not often interact with children during free play. Additionally, the study noticed the

custodial and negative behaviors the least compared to other types of hehavior
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Table 20. Teachersdé different interact

Neutral Custodial Positive Negative None
Count % Count % Count % Count % Count %

286 4.2 20 0.3 316 4.6 12 0.2 6167 90.7

In terms of weather conditionegld days had 2277 data points (33.5%), chilly days included 2128 data
points (31.3%), and pleasant days had 2396 data points (35.2%). Thus, each type of weather condition had
about a third of the total data. The following section describes the comeala@malysis results of the
descriptive data.

6.1.3 Correlational analysis of independent and moderator variables and cognitive play

The Chi square analysis examined the association between independent and moderator variables and
cognitive play behaviorsThe crosstab results represented how each variable encouraged different cognitive
play behaviors. The following sections present the crosstab results of zones, behavior settings, elements,
genders, teacher interactions, and weather conditions associatechw ¢ hi | dr ends cogni ti ve

6.1.3.1 Zones and cognitive play behavior affordances

The outdoor preschool environment includes three zones. Paldbows how each of these zones

p

afforded different type of c o gni tllustrates tpel pergentdge bfavi or s

cognitive play behaviors each zone offered. The Awi

affording each type of cognitive play. Tal@2 visually summarizes these results.

Table 21. Cognitive play bekior affordances of zones. (df=5, N=6801)

Category of Behavior Cognitive Play Behaviors SUM 6
Settings Functi  Constructive  Exploratory Dramatic Games None
onal with
rules
Natural Count 683 180 285 825 68 184 2225 281.70
L
% within Zone 30.7 8.1 12.8 37.1 31 8.3 100
% within 27.5 47.2 45 40.2 12.2 26.4
Cognitive
Mixed Count 874 111 271 666 345 216 2483  201.46
grrk
% within Zone 35.2 45 10.9 26.8 13.9 8.7 100
% within 35.2 29.1 42.7 325 62.1 30.9

Cognitive
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Table 21 Continued.

Manufa Count 925 90 78 559 143 298 2093 224.86
-ctured i
% within Zone 44.2 4.3 3.7 26.7 6.8 14.2 100
% within 37.3 23.6 12.3 27.3 25.7 42.7
Cognitive

Table 22. Cognitive play affordances of zones.

Cognitive Play Behaviors

Functional Constructive Exploratory  Dramatic Games with rules

Natural 0 X X 0l

Mixed o7 x x
Manufactured ol

o] The highest percentage for a cognitive

x The highest percentage of an afforded cognitive play type, comparing zones.

The findings suggest that all zones mainly afforded funetiglay opportunities. The natural zone
also afforded many dramatic play opportunities. The results suggest the natural zone was the most supportive
play environment for constructive play, exploratory play, and dramatic play. The mixed zone was the most
supportive in affording functional play, exploratory play, and games with rules. In contrast, the manufactured
zone mostly afforded functional play and Aglay opportunities.

6.1.3.2 Behavior settings and cognitive play behavior affordances

Table 23 displays the crosstab analysis results based on the afforded cognitive play behaviors of
behavior settings. Further, Tat#d summarizes the findings regarding the most commonly afforded cognitive

play within each setting.

Table 23. Cognitive play behaviaffordances of behavior settings. (df=5, N=6801)

Behavior Settings Cognitive Play Behaviors SUM @
Functional Construct Explorator Drama Games None
ive y tic with rules

Hill Count 157 9 47 28 89 39 369  202.973**
% 42,5 24 12.7 7.6 241 10.6

Camp Count 12 6 9 81 1 23 132 88.190***
% 9.1 45 6.8 61.4 .8 174

Stonelined Count 86 11 76 43 56 12 284 182.357***

swale % 30.3 3.9 26.8 15.1 19.7 4.2




Table 23. Continued.

Green Count 199 12 59 183 65 92 610 38.854***
Patches % 32.6 2 9.7 30 10.7 15.1
Stick-pile Count 43 124 10 164 3 14 358  718.526***
% 12 34.6 2.8 45.8 .8 3.9
Trail Count 374 29 93 336 38 85 955 50.730%**
% 39.2 3 9.7 35.2 4 8.9
Trees Count 268 29 204 337 98 79 1015 212.007***
% 26.4 29 20.1 33.2 9.7 7.9
Looped Count 423 10 34 62 72 74 675  293.366***
Pathway % 62.7 1.5 5 9.2 10.7 11
Pathway Count 68 1 14 11 32 6 132 82.236***
% 51.5 .8 10.6 8.3 24.2 4.5
SandRope  Count 204 72 5 175 13 102 571  164.104***
% 35.7 12.6 .9 30.6 2.3 17.9
Sand Count 88 43 16 88 8 25 268 68.796***
Climber % 32.8 16 32.8 3 9.3
Rope Count 212 3 71 15 34 343  113878**
% 61.8 9 2.3 20.7 44 9.9
Green Tube Count 1 0 78 79 178.604***
% 13 0 98.7
Play House 1 Count 4 0 60 12 80 94,194**=*
% 0 13 75 15 3.8
Tables Count 10 0 85 1 20 116  128.897***
% 8.6 0 73.3 9 17.2
Swings Count 128 0 10 0 16 159  146.234**
% 80.5 0 31 6.3 0 10.1
Rockers Count 27 1 0 19 0 1 48 19.277*
% 56.3 2.1 39.6 0 2.1
Music Wall  Count 9 25 21 1 12 8 76 169.279**
% 11.8 32.9 27.6 1.3 15.8 10.5
Gazebo Count 3 0 0 57 7 4 71 92.767***
% 4.2 0 0 80.3 9.9 5.6
Play Count 176 6 25 142 39 37 425 26.201***
Structure % 41.4 14 5.9 334 9.2 8.7
Storage Count 31 0 6 21 3 15 76 13.425*
% 40.8 0 7.9 27.6 3.9 19.7
Play House 2 Count 11 0 1 40 3 55 49,731%**
% 20 0 18 727 55
Platform Count 14 1 4 36 12 76 21.876**
% 18.4 13 53 47.4 11.8 15.8
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Table 24. The most supportive behavior settings in affording a cognitive play type.

Cognitive Play Behaviors

Functional Constructive Exploratory Dramatic Games with rules

Hill 0 o]
Camp o]
Stonelined swale o] o]

Green Patches

Stick-pile o}

Trail in Natural Environment

Trees o]

O

Looped Pathway

(o]}
O

Pathway
Sand

Rope 0

O«

Green Tube

O«

Play House 1
Tables

O«

O«

Swings

O«

Rockers

Music Wall 0 o]

Gazebo 0

Play Structure

Storage 0

O«

Play House 2

O«

Platform

The results suggest swings, the looped pathway, and rockers offered the most potential for functional
play. The stickpile and nusic wall provided the most constructive play, while the music wall and the-stone
lined swale afforded the most exploratory play opportunities. Children enjoyed the green tube, playhouse,
gazebo, and tables for their dramatic play affordances. The hiktandlined swale were the most supportive
behavior settings for games with rules.

Behavior settings belonged to three categories: natural, fixed, and manufactured 28jatlide
Awithin behavior settingso r ow bdhdviors éachaseténg catedoy per c
of fered. The Awithin cognitivedo row evaluates the mo

cognitive play. Additionally, Tabl@6 visually summarizes the results based on the cognitive play afforded.



Table 25. Category of behavior settings and cognitive play behavior affordances in behavior mapping. (df=5, N=6801)

Category of Behavior Cognitive Play Behaviors SUM @6
Settings Functional Constructive  Explora Dramati Games None
tory c with
rules
Natural Count 995 209 444 931 282 290 3151  220.576**
*
% in 31.6 6.6 14.1 29.5 8.9 9.2 100
Category of
Behavior
Setting
% within 40.1 54.9 70 454 50.7 415 46.3
Cognitive
Mixed Count 1174 144 130 795 222 323 2788  220.576**
*
% in 42.1 5.2 4.7 28.5 8 11.6 100
Category of
Behavior
Setting
% within 47.3 37.8 20.5 38.8 39.9 46.3
Cognitive
Manufa Count 313 28 60 324 52 85 862 19.007*
ctured % in 36.3 3.2 7 37.6 6 9.9 100
Category of
Behavior
Setting
% within 12.6 7.3 9.5 15.8 9.4 12.2
Cognitive

*** |ndicates the significance of the correlation with p <0.000.
* Indicates the significance of the correlation with p<0.01.

Table 26. Category of behavior settings and dognplay behavior affordances in behavior mapping.

Cognitive Play Behaviors

Functional Constructive  Exploratory ~ Dramatic Games with rules
Natural o1 x X ol x
Mixed o1 X
Manufactured 0 o}
0 The highest per cendachpehavibreettnpp cogni ti ve play withirt

x The highest percentage of an afforded cognitive play type, comparing settings.
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The results suggest that manufactured, natural, and mixed settings primarily stimulated functional play.
Children displayed many dramatic play beioas in the natural and manufactured settings. The findings
demonstrate the potential of natural settings in affording constructive, exploratory, and dramatic play, and
games with rules. Mixed settings surpassed the other settings in supporting furatibrttamatic play and
games with rules opportunities.

6.1.3.3 Elements and cognitive play behavior affordances

The Chi square test explored the goodness of f
(Table 27). The significance of the testuggests the unequal distribution of the observed frequencies. For
instance, the play structure significantly afforded functional play more than the other types of cognitive play.

Further, Tabl&8 summarizes the correlational analysis regarding the tegmlay affordances of elements.

Table 27. Elements and cognitive play behavior affordances regarding the behavior mapping. (df=5, N=6801)

Elements Cognitive Play Behaviors SUM G
Functional ~ Constructi  Exploratory Dramatic Games No
ve with ne
rules
Play Count 80 1 23 55 22 6 187  25.402*
Structure *
% 42.8 5 12.3 29.4 11.8 3.2 100
Green Count 1 0 0 78 0 0 79 178.604*
Tube *
% 1.3 0 0 98.7 0 0
Swings Count 144 0 1 1 1 13 160  211.456*
% 90 0 .6 .6 .6 8.1
Seating Count 24 2 6 99 5 74 210 217.898*
*
% 11.4 1 2.9 47.1 2.4 35.
2
Climbing Count 17 3 2 34 1 0 57 28.160**
Structure % 29.8 5.3 2 59.6 18 0
Rocker Count 18 0 10 0 28 15.697*
% 64.3 0 35.7 0
Tire Count 32 0 95 28 10 169  91.236*
% 18.9 2.4 0 56.2 16.6 59
Rope Count 191 3 6 62 13 3 278  143.912*

*

% 68.7 11 2.2 22.3 4.7 11




Table 27. Continued.
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Bike Count 238 0 38 56 0 16 348 190.517*
*
% 68.4 0 10.9 16.1 0 4.6
Tree Count 230 33 59 199 64 10 595  55.403***
% 38.7 5.5 9.9 334 10.8 17
Rock Count 8 15 6 0 29 15.697*
% 27.6 51.7 20.7 0
Trunk Count 8 1 45 21 1 0 76 234.851**
% 10.5 1.3 59.2 27.6 1.3 0
Bush Count 1 16 19 0 40  60.995***
% 5 25 40 475 0
Creature Count 7 0 195 23 6 8 239 1536.761*
% 2.9 0 81.6 9.6 25 33
Sand Count 27 112 11 250 14 4 418 641.687**
*
% 6.5 26.8 2.6 59.8 3.3 1
Log Count 54 6 13 96 5 12 186  45.022***
% 29 3.2 7 51.6 2.7 6.5
Sticks Count 60 151 128 528 94 11 971 809.136**
*
% 6.2 155 13.2 54.3 9.7 1.1
Mulch Count 5 3 3 31 1 43 39.162**
% 11.6 7 7 72.1 23
Dirt Count 15 16 112 66 15 2 226  485.199*
% 6.6 7.1 49.6 29.2 6.6 .9
Leaves Count 1 11 8 35 0 0 55 70.278***
% 1.8 20 145 63.6 0 0
Flower Count 0 5 0 9 0 0 14 36.330%*
% 0 35.7 0 64.3 0 0

*** |ndicates the significance of the correlation with p <0.000.
** |ndicates the significance of the correlation with p<0.001.

* Indicates the significance of the correlation with p<0.01.
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Table 28. Supportive elements for affording a type ohéog play regarding the behavior mapping.

Cognitive Play Behaviors

Functional Constructive  Exploratory  Dramatic =~ Games with rules

Play Structure

Green Tubes 0

Swings 0

Seating

Climbing Structure 0

(o]}

Rocker

Tire o]

O

Rope
Bike

(o]}

Tool or Toys 0

Tree o]
Rock
Trunk
Bush

O«

O«

Creature 0
Sand 0

O«

O«

Log
Stick
Mulch
Dirt

O«
(o]

O«

O«

Leaves

O«

Flower 0

The results indicate that swings, ropes, bikes, and rocking equipment offered the most functional play.
Loose elements such as sand or flowers afforded the most constructive play. Creatures, tree trunks, and rocks
greatly affeded major exploratory play opportunities, while the green tube and mulch provided the most
dramatic play. The play structure mostly afforded games with rules. P8ldésplays the Chi square results
applied to each category of elements. Appendix E displaow the afforded cognitive play behaviors of
el ement categories spread among behavi2®explanetheéi ngs.
percentage of cognitive play behaviors each aeategory
the most supportive category of elements for affording a type of cognitive play. 3@bisually summarizes

these correlation results.



Table 29. Category of elements and cognitive play behaviors affordances in behavior mapping. (df=5, N=6801)
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Category of Elements Cognitive Play Behaviors SUM 2
Functional  Construc-  Exploratory Dramatic Games None
tive with
rules
Manufac- Count 434 45 89 432 61 104 1165 51.8
tured Fixed 41
% within 37.3 3.9 7.6 37.1 5.2 8.9 100
Elements
% within 151 7.7 11.0 15.1 9.2 14.6
Cognitive
Manufac- Count 756 154 124 740 181 68 2023  228.
tured Loose 192*
**
% within 374 7.6 6.1 36.6 8.9 34 100
Elements
% within 27.1 26.4 15.2 26.7 29.0 9.5
Cognitive
Natural Fixed  Count 322 36 194 275 83 19 929  232.
641*
% within 34.7 3.9 20.9 29.6 8.9 2 100
Elements
% within 115 6.2 23.8 9.7 13.8 2.7
Cognitive
Natural Loose Count 191 347 375 1073 137 37 2160 2140
.281
% within 8.8 16.1 17.4 49.7 6.3 1.7 100
Elements
% within 6.8 59.4 45.9 38.2 21.7 52
Cognitive
No Elements  Count 1089 1 33 292 173 483 2071 1315
137
ok
% within 53.8 0 1.6 12.7 8.2 23.8 100
Elements
% within 39.0 0.3 4.1 10.3 26.3 68.0
Cognitive

*** |ndicates the significance of the correlation with p <0.000.
** Indicates the significance of the correlation with p<0.001.
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Table 30. Category of elements and cognitive play behaviors affordances in behavior mapping.

Cognitive Play Behaviors

Functional Constructive Exploratory Dramatic Games with rules None

Manufactured Fixed 0 0

Manufactured Loose 0 o} x

Natural Fixed 0 0

Natural Loose x x o7

No Elements ol X

o] The highest percentage for a cognitive play

x The highest percentage of an afforded cognitive play type, comparing element

The results suggest that manufactured fixed, manufactured loose, and natural fixed elements afforded
more functional and dramatic play opportunities than other cognitive play types. Functional play -gotaynon
behaviors mostly happened when chitdieere not interacting with any elements. Natural loose elements were
the most supportive in affording constructive, exploratory, and dramatic play. In addition, manufactured loose
elements provided the most games with rules opportunities compared telethents.

6.1.3.4 Gender and cognitive play within behavior settings and elements

Table3ldescri bes the crosstab results between childr
The Chi square goodness of fit analysis shows a significant assncimtween gender and cognitive play
behavior types (X=162.911, df =5, p<0.000) . The Awith
play behaviors in which each gender engaged. The HAwi
play befaviors. Table32 visually summarizes the cognitive play behaviors that each gender engaged in during

outdoor play.

Table 31. Observed cognitive play behaviors within genders during behavior mapping. (N=6801)

Gender Cognitive Play Behaviors SUM
Functi Constructive Exploratory Dramatic Games  None
onal with
rules
Fem  Count 973 133 187 893 106 337 2629
ale % within Gender 37 5.1 7.1 34 4 12.8 100
% within Cognitive 39.2 34.9 29.5 43.6 19.1 48.3
Male Count 1509 248 447 1157 450 361 4172
% within Ge nder 36.2 59 10.7 27.7 10.8 8.7 100

% within Cognitive 60.8 65.1 70.5 56.4 80.9 51.7
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Table 32. The most cognitive play behaviors that genders engaged regarding the behavior mapping.

Cognitive Play Behaviors

Functional Constructive  Exploratory Dramatic Games with rules
Female 0 0
Male 0 o}

The results show that girls and boys typically engaged in functional and dramatic play, more than the
other cognitive play types. Boys participated more in cognitive play than girls did. Because the sample of boys
participating in he behavior mapping was 18% higher than the sample of girls, the study neglected this
significant difference in cognitive play evaluation.

Compared to other behavior settings, natural settings were the most supportive in affording functional
(41.6%), consuctive (64.9%), exploratory (71.6%), dramatic (49.4%), and games with rules (53.3%) play for
boys. Mixed settings also supported functional play for boys (48%). Mixed settings stimulated more play
behaviors for girls. The correlational analysis showed mhixed settings were the most supportive in affording
functional (46.2%), constructive (56.4%), dramatic (38.1%), and games with rules (45.3%) play. Additionally,
natural settings stimulated exploratory (66.3%) and dramatic (39.6%) play for girls.

The analysis of gender difference indicated that manufactured loose elements mostly stimulated
functional (47.4%) and games with rules play (39.3%) for boys. Natural loose elements offered boys
constructive (64.4%), exploratory (48.3%), and dramatic (47.4%) plag correlational analysis showed that
manufactured loose elements were the most supportive in affording functional (39.3%), dramatic (34.5%), and
games with rules (33.9%) play for girls. Natural loose elements were the most supportive for constructive
(51.7%), exploratory (47.1%), and dramatic (37%) play for girls.

6.1.3.5 Teachersd interaction and childrenés cogn
The crosstab analysis explored how teacher inter a
behaviors (Tabl83) . The FfAwithin teacherso row shows the percel
a cognitive play type. The fAwithin cognitived row st

stimulating a cognitive play behavior type in childr@ie Chi square results marked a significant correlation
bet ween childrenbds cognitive play behaviors &nd teac
visually summarizethe cognitive play behaviors that children mostly engaged in andstueiated teacher

behaviors.
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Table 33. Teachersd interaction and childrends cogniti
Category of Behavior Cognitive Play Behaviors SUM
Settings Functional  Construc-  Exploratory Dramatic Games None
tive with
rules
Neutral  Count 122 17 11 22 11 103 286
% within 42.7 5.9 3.8 7.7 3.8 36 100
Teachers
% within 4.9 4.5 1.7 1.1 2 14.8
Cognitive
Custodi  Count 2 1 17 20
al % within 10 0 0 5 85 100
Teachers
% within 1 0 0 0 0 24
Cognitive
Positive  Count 124 52 25 46 47 22 316
% within 39.2 16.5 7.9 14.6 14.9 7 100
Teachers
% within 5 13.6 3.9 2.2 8.5 3.2
Cognitive
Negativ  Count 5 1 0 1 0 5 12
e % within 41.7 8.3 8.3 41.7 100
Teachers
% within 2 3 0 0 0 7
Cognitive
None Count 2229 311 598 1980 498 551 6167
% within 36.1 5 9.7 321 8.1 8.9 100
Teachers
% within 89.8 81.6 94.3 96.6 89.6 78.9
Cognitive
Table 34. Teachersd interaction type and pr
Cognitive Play Behaviors
Functional  Constructive Exploratory  Dramatic ~ Games with rules None
Neutral o} 0
Custodial 0
Positive 0
Negative o] o]
None o1 x x oT x X
0 The highest percentage for a cognitive
x The highest percentagef an af forded cognitive play ty
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The results show that teachers6 neut r-adgnitivecust odi
play behaviors. When teachers had neutral, positive, negative, -emtagcting behaviors during outdoor play,
children mostly showed functional pl ay behaviors. Wt
children engaged in dramatic play. The results indicate that children significantly engaged in differeiviecognit
play behaviors when teachers were not interacting with the play. This may suggest the importance of free play
opportunities for children.

6.1.3.6 Weather conditions and childrends cogniti

The researcher conducted a correlational y@ialto detect any significant difference between the
weat her conditions and chil dr e B®shows thetresultsaaof this amatysisvi t h t |
The fAwithin weathero rows show how c¢hi ledch weathee ngaged
condition. The Awithin cognitivedo row compares the w

conditions in affording each cognitive play behavior. T@fl@isually summarizes these results.

Table 35. Cognitive play behaviarsdifferent weather conditions during behavior mapping. (N=6801)

Weather Conditions Cognitive Play Behaviors

Functional Constructive Exploratory Dramatic Games with rules None

Cold Count 895 141 141 587 213 300
% within Weather 39.3 6.2 6.2 25.8 94 13.2
% within Cognitive 36.1 37 22.2 28.6 38.3 43
Chilly Count 764 145 129 752 115 223
% within Weather 35.9 6.8 6.1 35.3 54 10.5
% within Cognitive 31.9 30.8 38.1 20.3 36.7 20.7
Pleasant Count 823 95 364 711 228 175
% within Weather 34.3 4 152 29.7 9.5 7.3
% within Cognitive 33.2 24.9 57.4 34.7 41 35.2
Table 36. Weather and childrends cognitive

Cognitive Play Behaviors

Functional Constructive Exploratory Dramatic Games with rules None

Cold 51 X X X x
Chilly ol [ x

Pleasant ol x ol x x
0 The highest percentage for a cognitive

x The highest percentage of an afforded cognitive play type, comparing different weathers.
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The findings suggest that ctlien engaged in functional play in all weather conditions. However,
chilly and pleasant weather stimulated dramatic play, while cold weather incited constructive play. Children
engaged more in exploratory play in pleasant weather conditions. Overalindivg$ suggest no significant
change in behavior with an increase in temperature.

6.1.4 Summary of the behavior mapping findings

The behavior mapping provided significant obj ect
physical environment and tloegnitive play that resulted. The following summarizes these results:

1) Zones and cognitive play behavior affordancesthe natural zone provided the most opportunities
for constructive, exploratory, and dramatic play. Mixed zones afforded the mosbhaictxploratory, and
game with rules play.

2) Behavior settings and cognitive play behavior affordancesthe manufactured settings mostly
offered functional and dramatic play. Natural settings granted constructive, exploratory, and dramatic, and
games Wwh rules play. Mixed settings offered many dramatic and games with rules opportunities.

3) Elements and cognitive play affordancesManufactured fixed and manufactured loose elements
encouraged childreno6s funct i on alts mainlydoffeded aramaaticiaod pl avy .
exploratory play behavior. Al most half of childrenés
behavior. Children mostly engaged in functional play when not interacting with any elements. Natural loose
eemats stimulated childrenés constructive, explorator
more encouraging for games with rules.

4) Gendersd cognitive play wi Thh haturaltaedhraxedi zones s et t i
stimulated divers cognitive play between both genders. Manufactured loose and natural loose elements
inspired different cognitive play in both boys and girls.

5) Teachersé interaction Bma tchadheren®d s newtgmalt,i
negative behaviord i scouraged childrendéds cognitive play. Chil d
when teachers did not interact with children during outdoor play.

6) Weather conditi on anWarmerwedthérrsttmulated more gxpldratoryv e p |
payopportunities for children. However, an increase
behavioral patterns. The following section explains the photo preference results.

6.2 The Photo Preference and Linked Interviews

Children were energetiand engaged when asked to choose the photos of their favorite play spaces.
This qualitative method was ideal for children who did not want to draw. Children browsed the photos and
made remarks about the ones they chose. Some children explored the attetogting to identify peers.

Asking children to identify their favorite play spaces is most successful when the photos represent the places

they recognize. This following accounts how the study analyzed the photo preference results and the outcomes.
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6.2.1Analysis of the photo preference

Data analysis of childrendés photo preferences i n
childrends photo preference based on each chil dbds ||
enabledthe esear cher to analyze photo preference dat a, t a

study identified all behavior settings and elements during this process (Appendix F). The data analysis also
involved coding c¢hi |l dtheecagbitve may pehaziorathely descsibedh ahs eeduiren n
understanding childrends explanations and interpreti:
mentioned that she enjoyed playing with the sand to make sand castles, theheessated for dramatic play

behavior, sand element, and sand behavior setting. The pilot study describes examples of this procedure. Table
37o0f fers examples of childrends explanations and thei
third sep of data analysis involved using the SPSS program to run a crosstab analysis. The crosstab analysis
explored associations between the categories of behavior settings, categories of elements, and preferred
cognitive play behaviors. In the final stage atal analysis, the researcher compiled the coded responses and

evaluated them for gender differences.

Table37. Coding childreno6s play accounts based on cogniti

Cognitive Play Behaviors

Functional Constructive Exploratory Dramatic Games with
rules
Play Running, jumping, Digging a hole, Searching for ants, Star wars, Chasing, playing
Examples sliding building blocks, finding bugs princess, bad guys, frisbee
building sand
castles

Overall, 24 children, including 11 boys and 1i8gj participated in the photo selection. Appendix F
presents the element or behavior setting each child selécte¢ e xpl anati on col umn show:
why the picture depicted his or her favorite play area. Some children chose not to dwgtaihdices. Further,
some children did not describe cognitive play information. The following section explains the photo preference
findings regarding the frequencies of codes and correlational association.

6.2.2 Frequency of codes in the photo prefereac

The study classified the coded photos into elements, behavior settings, and cognitive play behaviors
(Appendix A). The analysis also evaluated gender difference in photo preference. The following sections

describe the codes as they relate to behavttings, elements, and cognitive play behaviors.
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6.2.2.1 Preferred behavior settings in the photo preference

Figures 9 and 10 illustrate childrends preferred
by their photo preference. These findirsgggest that children mostly preferred the green tube, swings, play
structure, and trees behavior settings, indicating tfF
green tube, swings, and green patches, while boys typically enjoyarddbelooped pathway, and ropes. Both

genders liked the play structure and mixed behavior settings.
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Preferred Type of Behavior Settings Based on Photo Preference

Figure9. Frequency of preferred behavior settings in the photo preference. (Total number of codes=76, N=24)
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Figure10. Frequency of preferred category of behavior settings in the photo preference. (Total number of codes=76, N=24

6.2.2.2 Preferred elements ihe& photo preference.

The study classified the photos based on element types aubiias of elements (Figures 11 and 12).
The findings suggest that children enjoyed the green tube, swings, play structure, and sand elements. Overall,
children mostly favored manufactured fixed elements. Consistent with their preferred behavior girttngs,

mostly enjoyed manufactured fixed elements, such as the green tube, swings, and the play structure. Boys
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preferred the ropes, trees, rocks, and the play structure, and interacted mostly with manufactured loose

elements.
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Figurell. Frequency of preferred elements in the photo preference. (Total number of codes=76, N=24)
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Figure12. Frequency of preferred category of elements in the photo preference. (Total number of codes=Y6, N=24)

6.2.23 Preferred cognitive play type in the photo preference

The researcher documented each childés explanatio
displays those behaviors. Children generally preferred functional and dramatic play behaaodte se @f
gender. The following section describes the correlational analysis of preferred settings, elements, and cognitive

play associated with the photo preference results.
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Figure13. Frequency of preferred cognitive plaghaviors in the photo preference. (Total number of codes=75, N=24)

6.2.3 Correlational analysis of the photo preference

The correlational anal ysis explored the associati
elements, and cognitivdgy behaviors during the photo preference method. The following sections explain the
significant associations revealed in this evaluation.

6.2.3.1 Favored behavior settings and cognitive play behaviors in the photo preference

Table38 explains the assodian between preferred behavior settings and the cognitive play behaviors
each setting afforded, based on childrenés responses
the cognitive play behavior tiypbkbbsnioaogricthi wead egowyde
most supportive category of behavior setting for the cognitive play affordance identified in the photo
preference. Tabl&9 visually summarizes the results based on the cognitive play behavior affordances and
behaviorsettings.

Table 38. Preferred cognitive play behaviors and category of behavior settings in the photo preference. (Total numisei76f C
N=24)

Category of Behavior Settings Cognitive Play Behaviors SUM
Functio Construc- Exploratory Dramatic Game  None
nal tive s with
rules
Natural Count 2 0 2 5 3 1 12
% in Category of 16.7 0 16.7 417 25 8.3 100

Behavior Setting
% within Cognitive 6.5 0 66.7 16.7 30 100 15.8




Table 38 Continued.
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Mixed Count 18 2 0 17 6 0 43
% in Category of 41.9 4.7 39.5 14 100
Behavior Setting
% within 58.1 100 0 56.7 60 0 56.6
Cognitive

Manu- Count 11 1 8 1 21

factured % in Category of 52.4 4.8 38.1 4.8 100
Behavior Setting
% within 355 0 333 26.7 10 0 27.6
Cognitive

Table 39. Preferred cognitivegyl behaviors and category of behavior settings in the photo preference.

Cognitive Play Behaviors

Functional Constructive Exploratory Dramatic Games with rules
Natural
Mixed ol x X
Manufactured 0

o] The highest

pve play eegatdiaggeach ¢ategory af behavigr settingi
x The highest percentage of an afforded cognitive play type, comparing different category of behavior :

The results suggest children mostly preferred natural behavior settings for theatidralay and

exploratory play opportunities. Children enjoyed functional and dramatic play activities within mixed behavior

pl ay in
favor for mixed behvior settings for their functional, constructive, dramatic, and games with rules affordances.
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6.2.3.2 Favored elements and cognitive play behaviors in the photo preference

TabledOdepi cts the association
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these findings.
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Table 40. Preferred cognitive play behaviors and category of elements in the photo preference. (Total number of Codés=

Category of Elemens Cognitive Play Behaviors SUM
Functio  Construc- Exploratory Dramatic Games
nal tive with
rules
Manufactured  Count 18 1 16 3 38
Fixed % within Elements 47.4 2.6 42.1 7.9 100
% within 58.1 333 51.6 30 50
Cognitive
Manufactured  Count 10 0 0 9 2 21
Loose % within Elements 47.6 42.9 9.5 100
% within 32.3 29 20 27.6
Cognitive
Natural Fixed ~ Count 2 1 3
% within Elements 66.7 33.3 100
% within 66.7 10 3.9
Cognitive
Natural Loose  Count 0 2 5 2 9
% within Elements 0 22.2 55.6 22.2 100
% within 0 100 0 16.1 20 11.8
Cognitive
No Elements Count 3 0 2 5
% within Elements 60 40 100
% within 9.7 0 0 20 6.6
Cognitive
Table 41. The most cognitive play behaviors that each category of elemered bfised on the photo preference.
Cognitive Play Behaviors
Functional Constructive Exploratory Dramatic Games with
rules
Manufactured Fixed o1 o1 x
Manufactured Loose o} 0
Natural Fixed o1
Natural Loose x 0
No Elements o]
o] T Imest péréemtage for a cognitive play regarding each category of element.

x The highest percentage of an afforded cognitive play type, comparing different category of elements.

89



90

These results suggest that children mostly preferred manufactured fixechandactured loose
elements that offered functional and dramatic play opportunities. Children appreciated natural fixed elements
for their exploratory play opportunities. In addition, children preferred natural loose elements for their dramatic
and constrative play activities. All three categories of elements were effective in providing ample game with
rules activities.

6.2.4 Summary of the photo preference findings

The photo preferences signaled childr ¢eurefasdd pencha
trees. Similarly, children mostly selected the green tube, swings, play structure, and sand as their favorite
elements. Furthermore, children preferred dramatic and functional cognitive play behaviors, as well as
manufactured fixed elements andxed behavior settings. Both genders preferred mixed settings. Females
enjoyed manufactured fixed elements, while males preferred manufactured loose elements. Both genders
preferred functional and dramatic play. The following section explains the ressitsiaed with the drawing
analysis.
6.3 Drawings and Linked Interviews

Most children enthusiastically drew their favorite places for outdoor play. Children considered drawing
a fun procedure and enjoyed explaining their ideas and imaginations. Twenthildren took part in the
drawing portion of the research. Some drawings repre
drawing examples). Children occasionally explained how they desired to draw complex elements, such as the
green tube or thelgy structure, but found drawing those items too complicated. The following sections explain
how the study evaluated the drawings and the associated outcomes.

6.3.1 Analysis of the drawings

The analysis of the drawings included three stages. In thestarge, the researcher quantified all 22
drawings by coding their visual features (Sommer & Sommer, 2002; Zeisel, 2006; Moore, 1986). The drawing
codes established the element or behavior setting types depicted in the image (Appendix H). The researcher
further evaluated the drawings on the frequency that certain settings or elements appeared. The third data
analysis stage compared genders for their chosen element and behavior setting types. The following sections
describe the results of this analysis regagdhe preferred behavior settings and elements depicted in drawings.

6.3.2 Frequency of codes for behavior settings and elements in the drawings

The researcher coded each childbés s drawings f ol
described ptocols. This section compares these frequencies within the drawings.

6.3.2.1 Preferred behavior settings in the drawings

Figure 14 compares the preferred behavior settings that children represented in their drawings.
Additionally, Figure 15 arrangestleh i | dr enbés preferences based on categc

suggest children mainly enjoyed the sand, pathway, woods, and swings. Additionally, the findings indicate that
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children, regardless of gender, favored mixed behavior settingls.ggotders mostly drew the sand, pathway,

and trees settings. However, girls also depicted the swings, while boys sketched the creek.
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Preferred Behavior Settings in the Drawings

Figurel4. Frequency of behavior settings in drawings. (N=22, Number of depicted beleititys=145)
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Figurel5. Frequency of category of behavior settings in drawings. (N=22, Number of depicted behavior settings=145)

6.3.2.2 Preferred elements in the drawings

Figure 16 through Fi geferred eler@ente pentpeadrawings Additiodallyg n 6 s p
Figure 20 arranges childrenés preference by each cat
trees, and sand were popular elements in the drawings. Further, children mostly preferredtunadufaed

and natural loose category of elements in their drawings. Girls typically depicted the swings, arches, rockers,
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tires, bikes, trees, sand, and mulch. Boys generally drew bridges, swings, tire, ropes, trees, rocks, sand, and

grass. The analyssiggests that both genders mainly preferred manufactured fixed and natural loose elements.

Frequency

WO T o SIS ® F P & &
P Q_&* c}&" q«»“sp & & F s %@“& prd %&& 6\,«?"' <&
é_,\c' 6(. Q‘b- <
&

Preferred Manufactured Fixed Elements in the Drawings

Figure16. The frequency of manufactured fixed elements in drawings. (N=22, Number of depicted Elements=53)
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Figurel7. The frequency of manufactured loose elements in drawings. (N=22, Number of depicted elements=17)
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Figure18. The frequency of natural fixed elements in drawings. (N=22, Number of depicted elements=29)
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Figure19. The frequency of natural loose elements in drawings. (N=22, Number of depicted elements=50)
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Figure20. The frequency of natural loose elements in drawings. (N=22, Number of depicted elen@nts=14

6.3.3 Summary of the drawingéfindings.
Children mainly sketched the sand, the pathway, trees, and swings as their favorite behavior settings.

Swings, tire, trees, sand, and mulch appeared to be their preferred elements. Based on their dridvamgs, ch
mainly favored mixed behavior settings, manufactured fixed, and natural loose elements. Both genders

appreciated mixed settings, manufactured fixed elements, and natural loose elements. The next section describes

the interview results.

6.4 The Childr endés I.nterview
During the interview process, the researcher patiently listed and actively participated in conversations.

The researcher attempted to establish a connection with children in the photo preference and drawing sessions.
Despite having no préaus relationship with the researcher, the children enthusiastically explained their

favorite behavior settings, elements, or play activities. The researcher tried to create an informal atmosphere for

the interview by considering small details, such as siitng on chi |l drends <chairs anct
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dominance. The drawings and photos served as starting points for interviews. After each child had finished his

or her drawing, the researcher asked t hhiehthelchid d abou
usually engaged. The questions began in a structured format, but conversation continued to higher levels if the

child demonstrated eagerness to explain his or her experiences further.

The data analysis of interviews started withtherebearc t ranscri bing chil dreno
the researcher coded for these explanations based on cognitive play behavior affordances of elements or
behavior settings. The following section describes the data analysis procedures in the interview stage.

6.4.1 Analysis of childrends interviews

As previously mentioned, the study aimed to gl ea
setting types, or cognitive play behaviors from their interview responses. The researcher first recorded and
transcrikd chil drends responses to be understandabl e and
by keying results into a computer and arranging the results by themes (Sommer & Sommer, 2002). This study
also aimed to understand how physical attributeshoédt out door environment sti mul e
pl ay. Thus, the researcher coded childrenébés explanat.i
play behaviors. Crosstab analysis further explored the connection between favorediesatefgelements,
behavior settings, and cognitive play behaviors. The third stage of data analysis compared genders for their
preferences.

Twenty-one children, including 8 boys and 13 girls, participated in the interviews. Appendix |
describes the childre6s expl anations according to their I D code.
settings, and associated cognitive play behaviors ba
could not clarify the reasons for picturing a specificédbaébr setting or element; this resulted in an empty code.
| f a child mentioned a <certain game they played, t
explanations helped in interpreting their play behaviors during observation. The next seddorsekp results
associated with code frequency.

6.4.2 Frequency of behavior settings, elements, and cognitive play codes in the interviews

The researcher analyzed interviews for the behavior settings, elements, and cognitive play behaviors
described thr ei n. Thi s evaluation provided i nsight t owal
environment s features. The foll owing sections addr
elements, and cognitive play behaviors.

6.4.2.1 Preferred behavicsettings in the interviews

Figure 21 indicates childrenés preference for beh
grouped behavior settings into categories for further evaluation (Figure 22). Children mostly favored the trees,
stonelined swale, and sand behavior settings. Additionally, children mentioned their preference for mixed and

natural settings. The gender difference analysis showed that both genders preferred the trees and sand settings.
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Girls expressed more interest for thaypstructure and creek settings, and boys mostly preferred the hill setting.

Both genders enjoyed both natural and mixed settings.
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Figure21. The frequency of preferred behavior settings based in the interview. (N=21; Newfdresettings=144)
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Figure22. The frequency of category of behavior settings based in the interview. (N=21; N of behavior settings=144)

6.4.2.2 Preferred elements in the interviews

Figure 23 displays the frequency chéd mentioned the elements. Figure 24 further classifies
childrends preferred elements into categories. Chil d
favor toward natural loose and manufactured fixed elements. Both genders enjoyeuridldowse elements,
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which sand being a common intere§tirls also interacted with the tires, and boys interacted with the trees.

Both genders mainly preferred natural loose elements.
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Figure23. The frequency of preferreelements based in the interview. (N=21; N of elements=144)
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Figure24. The frequency of category of elements based in the interviews. (N=21; N of elements=144)



6.4.2.3 Preferred cognitive play type in the interviews

Thereseac her coded childrenos

preferences for

97

cogni f

(Figure 25). Children of both genders mostly enjoyed the dramatic and functional play opportunities stimulated

by the outdoor environment.
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Figure25. The frequency of preferred cognitive play behaviors in the interviews. (N=21; N of cognitive play =144)

6. 4.3 Correlational anal ysis of
This study intended to
setting and el ement encouraged. The

the elements corresponding to their cognitive play affordances.

chi
ex pl or e ekahiord tithtreach lbebavigre r c e p t
foll

|l drends interv

owing secti ol

6.4.3.1 Favored behavior settings and cognitive pteghaviors in the interviews
The crosstab analysis explored how children perceive the cognitive play behaviors each behavior

behavior
t hin

t hin
The

The il wi

of fered.

setting offered (Tablet2) .

behavior types each seitg i wi

settingso

cognitivebo

row ex|

row € o0 mj

the cognitive play they afforded. Tabl8 visually summarizes the correlational findings.

Table 42. Preferred cognitive play behaviors and category of behaviogséttithe interview. (N=21; N of cognitive play =144)

Category of Elements Cognitive Play Behaviors SUM
Functio Constructive  Exploratory  Dramatic Games
nal with rules
Manufactured Count 10 5 1 8 7 31
% within Elements 32.3 16.1 3.2 25.8 22.6
% within Cognitive 21.3 9.4 111 16.3 31.8
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Table 42. Continued.

Mixed Count 16 8 1 29 4 58
% within 27.6 13.8 17 50 6.9
Elements
% within 34 47.1 111 59.2 18.2
Cognitive
Natural Count 21 4 7 12 11 55
% within 38.2 7.3 12.7 218 20
Elements
% within 44.7 235 77.8 245 50
Cognitive

Table 43. Preferred cognitive play behaviors and category of behavior settings in the interview.

Cognitive Play Behaviors

Functional Constructive Exploratory Dramatic Games with rules

Natural 01 x X
Mixed x ol

Manufactured 0

o] The highest percentage for a cognitive play

x The highest percentage of an afforded cognitive play type, comparing different category of behavior sett

The results suggst that children mainly enjoyed the functional play opportunities that the natural and
manufactured settings stimulated. Children also recognized mixed behavior settings for their dramatic play
opportunities. Natural behavior settings set the stage éofutfictional, exploratory, and games with rules play
behaviors in which children engaged. Children further favored mixed behavior for their constructive and
dramatic play opportunities.

6.4.3.2 Favored elements and cognitive play behaviors in the intersie

The crosstab analysis evaluated preferred elements and the associated cognitive play behaviors. Table
44di spl ays the results of this analysis. The Awithin
element offered each cognitive play belavi t y pe. The fiwithin cognitiveo r

elements for their particular cognitive play affordance. Tdbleisually summarizes these results.



Table 44. Preferred category of elements associated with their cognitive play afésréathe interviews. (N=21; N of

cognitive play =144)

Category of Elements Cognitive Play Behaviors SUM
Functional Constructive Exploratory  Dramatic Games
with rules
Manufactured Count 13 0 0 11 4 28
Fixed % within 46.4 0 0 39.3 14.3
Elements
% within 27.7 0 0 22.4 18.2
Cognitive
Manufactured Count 12 6 1 6 4 29
Loose % within 41.4 20.7 34 20.7 13.8
Elements
% within 255 35.3 11.1 12.2 18.2
Cognitive
Natural Fixed Count 4 4 3 3 6 20
% within 20 20 15 30 30
Elements
% within 8.5 235 33.3 6.1 27.3
Cognitive
Natural Loose Count 7 6 5 18 4 40
% within 175 15 125 45 10
Elements
% within 14.9 35.3 55.6 36.7 18.2
Cognitive
No Elements Count 11 1 0 11 4 27
% within 40.7 37 0 40.7 14.8
Elements
% within 234 5.9 0 22.4 18.2
Cognitive

Table 45. Preferred category of elements associated with their cognitive play affordances in the interviews.

Cognitive Play Behaviors

Functional ~ Constructive  Exploratory  Dramatic Games with rules
Manufactured Fixed o1 )
Manufactured Loose o1 x
Natural Fixed 0 o1
Natural Loose x x 01
No Elements o1 )
0 The highest percentage for a cognitive play regardi

x The highest percentage of an afforded cognitive play type, comgpuhfferent category of elements.
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The results suggest that children perceived most categories of elements as offering functional and
dramatic play opportunities. Children further appreciated natural fixed elements for their games with rules
opportunities. Children enjoyed many functional play activities without recalling any elements; manufactured
loose and manufactured fixed elements also proved ideal for functional play. Manufactured loose and natural
loose elements offered constructive play, whileursdtloose elements lent themselves to exploratory and
dramatic play behaviors. Natural fixed elements offered the most games with rules opportunities.

6.4.4 Summary of the interview findings

Children chiefly mentioned the trees, sand, stémed swale,and hill as their favorite behavior
settings. Of these, the sand and trees elements rated the highest preference. Similar to the photo preference, the
interview results indicated dramatic and functional play as the most favored. Natural loose elemgals, na
and mixed behavior settings proved to be the most preferred category of elements and behavior settings. Both
genders appreciated natural settings, mixed settings, and natural loose elements. The following section explains
the results fromtheteaches 8 i nt er vi ews.

6.5 Structured Interviews with Teachers

The researcher interviewed the four teachers who worked with thedffive-yearold children to
understand the preschool and teachers6 phliistfthasephy f o1
interviews. The researcher asked each teacher to describe their educational level experience with children in
the early childhood category. Amy responded that she
experience with younghildren. Judy holds a Bachelor of Science degree in birth to Kindergarten education
with four years of experience in this preschool. Hannah, who has a Bachelor of Science degree, started working
at the FEELC in 2007. She also stated that she has a ehildedll o p ment background. Bob he
human devel opment and psychology and Bachel orés degr
the early childhood center for about a year.d The fo
outdoor learning experiences, how the children played, and to what extent the outdoors was part of the
preschool 6s educational curricul um. The teachers al
environment.

6.5.1 Analysisewsf teachersd intervi

Qualitative data is prone to describe the nature of specific events, associations, or spaces, enabling
researchers to seek new insights towards a particul ar
results provided detailed insightant each teacher és attitude during the
interviews provided a deeper interpretation of the s

researcher transcribed the t eac associded themes pheseshenses and 1

3 Forimproving theunderstanding of interviesveach teacher will be referred bpseudonym
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described the teachersoé6 views on the school s curric

childrendés play, what children prefer and enjoy the I
for children.
6.5.2 Childrendéds educational experience.within ou

The researcher asked the teachers if they consider the outdoor space as a learning environment for
children. The teachers were consistent in recognizingt pr eschool 6s outdoor space a
for children. Amy observed that each zone provided a unique educational experience for children and that
teachers needed to guide children to ensure maximum interaction with the environment:

| think all three of them [zones] are even with the educational [experience]. | think the
teachersdé6 job is to seek out to be educationa
fort and balancing with trial and error. In the bike playground we can put geeupmand do

water and planting. Therefore, it is discovery or physical activity. It depends on what you look

[at] as educational. We do a lot of chalk on the bikes, so we can do hop scotch and doing
numbers, we can draw, we can add water to that playgreith the access with the hose out

there.

Amy explained how children discovered incidents in the outdoors without the need of toys by
describing their learning experience in the natural zone:

Children are finding the bugs underneath the logs, climbiedrées, running around playing
games and making up games with other friends.

Judy pointed out how learning how to jump, throw, catch, coordinate, and run in the outdoor
environment developed childrenbés griappemat oroshkeéel nsr e
outsided and filearning about nature and science, char
Judy believed the natural zone and the garden area offered the most educational opportunities for children:

The woodsrovide a lot of educational experience because you see a lot of nature happening
there. Also, | think the educational space is provided in the garden too. They learn about life
cycles, insects, or nature, in terms of learning outside. In terms of grdsomo [ s ki | | s ],
kind of all over [the place]. You have got the swings, the bikes, the balls, and the hill where

they can run up and down.

Hannah described how teachers use the outdoors as an extension of indoor classrooms:

We often times bring even wiewver we are doing inside, outside. We use the space just as if

it is an indoor space. Sometimes in the past, we used outdoor space and created centers
outside, if we just we feel today is a good day. Sometimes we plan it; sometimes it is
spontaneous; sorimes it goes along with what we are learning. We did all kinds of
investigations. We have done airplane investigation, where we do part of the learning outside.
We built an airplane, and let us go out and test it. We took a giant paper airplane outside an
painted it. We made a runaway outside. We have done measuring inside where we done
different type of investigations. We did this whole thing of measuring and we took it outside
and started measuring outside, and started measuring from the ground up kamdis 2of

things outside. We did a bug investigation so that was obviously more outside learning. We
use all kinds of different space outside to do that. Therefore, there is all kinds of different
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projects that extend to the outdoors. Of course, firlingehere you just have to learn the
space and then itdéds totally open and al most a:
Like Judy, Hannah believed that the natural and mixed zones provided the most learning opportunities
for children. She further eigqined that children learned about nature and life cycles in the natural zone, but the
manufactured zone lacked such possibilities:

The garden has a lot of educational experience when the springtime and summer gets here.
We focus on group or one for leamgi and focus on planting and taking care of plants and
watching it grow from the seed to a giant plant, something that we are not eating at lunchtime.
That is really a big educational experience there. Then we also got the woods [natural zone]
and hills [mxed zone] that have more natural types of environments like animals and bugs.
Bob indicated that the outdoors promoted teamwork and social opportunities, particularly when
children were in the natural zone:
They talk a I ot, andheée hegmeveaam@yor 0Veetad £ W
[when they are] just picking up a stick, or building something that they all can use.
Bob noticed the natural zone had the most educational value because it provided exploratory,
cooperative, and creative apunities:
| think the back woods has the most educational experiences for them because it offers that
natural environment for them to explore. They can cooperate in projects. They get to build
things. It offers the most opportunities for creativity foermn.
In contrast to the natural zone, Bob explained how children chiefly developed their gross motor skills
in the manufactured zone Aby riding with the bikes a
them, they get to do the mostexpenmes i n t he back woods. 0o
Overall, the interview results indicate that teachers considered the outdoor environment as a
compli mentary | earning space for the indoor activit
educational curriculum as vieweg the teachers.
6.5.3 Outdoor environment as an educational curriculum according to teachers
The study explored the teachersd opinion of t he
curriculum and found that they recognized the outdoor environnsentan i nt egr al component
curriculum. o0 Amy described the schoolds mission to |
outdoorsd capability for developing childrends gr os:
jumppbng on with two feet. o She indicated that teachers
children toward specific goals, such as pedaling a bike:

There are three steps for pedaling a bike; for example, learning to pedal, then go fgst, and
faster on corners. That is how they are all kind of set up so we have to observe outside too to
see if they are achieving these milestones.
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According to Hannah, the preschool 6s high qualit
indoor curricubm with the outdoors. Teachers often take children on exploratory tours of a nearby lake, which
Hannah said is an indication of how teachers value ¢t

| think teachers notice how imaginative kids can be and howhrmuare the kids learn by

their own by being in the outdoor space. As teachers, we have noticed how much they gain
from those experiences that it almost allows us teachers to automatically integrate them to our

l esson plans, a n d ndompdiade field tripe Sirce we@adnnoh Wwe useomiro o | s
outdoor spaces to incorporate that kind of experiences. We are asked to do gross motor
activities. It is part of our curriculum to combine indoor with outdoor stuff. But we do kind of

extend it beyond whahey ask.

Every class incorporates the outdoor environment in their daily curriculum, as Bob explained:
It can definitely tie into many aspects of our curriculum, more creativity, social aspects; it gets
the children to talk to each other a lot. It miglot be direct but it has lots to offer.
He further described his enthusiasm for i ncorpor
daily activities:
I l i ke to keep things interesting forlchildre

like introducing new things to children and to keep their interest and they can give us ideas

too. | mean if they get more in something, they can sometimes offer ideas, some things that
we switch up.

The interview resul ts inhhe gdaué of g@utdoorstfdr eompleenantng the s 6 b e
indoor curriculum. The teachers demonstrated awareness of the variety of experiences provided outdoors and
concern to i mprove these interactions. T htee natwdl | owi ng
zone as an educational environment for children.

6. 5.4 Childrends experience in the natural zone a

The researcher asked teachers if children occasionally play in the natural zone and the reasons they
assign playtime in tki area. The teachers said children use the natural zone once or twice per week. Some
teachers explained how they wanted this experience t
for children. Judy of f enativkexperigheesiacthe nptiardlzome: of chi | dr en¢

When children play on playground structures, it is very much predictable. The steps are

al ways a certain measure of height and the sl
are in the woods, they climb gm the logs; and this log might be different from that log; and

it might roll over; and it might crunch. They
enjoy it. When you see kids, you worry that they might get hurt or they might fall down. But

they really can control their bodies. A lot of kids fall down; they just hop back up and try

agai n. They say, O0No, I dondt want your hel p.
itds a more free space to beoutheweat i ve. Their |

Hannah also offered an account of the experiences in the natural zone:

We dondét typically bring materials out to tha
do more creative things out there [in the natural zone]. It is differeaé $f you ought to do
that in the playground, it is almost a very different atmosphere, even if you do not bring toys
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outside versus toys outside in the woods. They just use that space more differently because
there are so many places to hide and so ntaimgs to do out there with the natural
environment that already creates that kind of situation.

We went out in the woods a couple of weeks ago and saw a dead animal out there. So just to

be able to have that open times for the kids to explore and temsirabout nature and life

cycl es, and animals[in the natural madee] , t ha
playground. Whereas a lot of the playgrounds in these areas have the manmade playground,

which is kind of like, | feel the bike the playgnod represents a mamade playground,

versus the hills, woods or the garden.

Amy said each class takes turns using the natural zone. Parents gave consent for their child to use the
natur al zone as a Afield tri péleaningfyoin otheecountlias Howtoof f er e
promote less structured play outdoors; the natural zone is ideal for this purpose.

Bob indicated that the natural zone sees regular use when the weather is warmer. The natural zone was
constantly changing and offeretlildren exciting and exploratory chances, as Bob detailed:

Children spread out and can work together on things. As long as they stick to the trails, they
can do their own exploring. There are things for them to have a look at in the woods. For
example, tky can even just roll over the bugs and look at bugs. In the woods [natural zone],
we don6t see any arguments and they can branc
age of children, as they get older they kind of lose interest of the bike plaggbecause the
playground's structure is small; the sand kind of gets boring for them after a little bit. The one
thing they do like there is the basketball. The hill, there is enough for them to do; we just have
to keep introducing new loose parts andsl@arts, kind of cycle things out of the shed that
they can use. I'n the woods, itds somewhere t hj
Overall, teachers recognized the play value of the natural environment. They considered the natural
zone to be exciting, evolvingxploratory, and fun. They also mentioned that the natural environment provided
many | earning opportunities that stimulated childre
explores teachersé observatiagoans of differences in chi
6.5.5 Childrenés difference during pay according
The researcher asked the teachers if they recognize any differences among children during their play
activity. This question sought to verify the value of diverse environments in stingutetildren of different
interests and skill s. Teachers recognized the chilc
environment and further explained the distinct behaviors found in different zones. Amy noted how the natural
zone stimulatestci | dr enés creativity:

| can see some kids to be more outgoing in the woods, because once again we are not
providing the toys for them; they are making up their own game. When the kids make up their
own game, they are more willing to play and choose whatetp with.

In addition, Hannah remarked that the behavior differences within the three zones related to the

provided space and elements:
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Just comparing the hill compared to the bikes, the hill is so much open, they have so much

space to be imaginative.h&y often do that in the hill compared to the bikes. Also in the
woods, versus the garden space out her e, t he
imaginative and open as their play can be. Whereas, out in the hill we may not always provide

them a lot 6 things but that space provide them so many opportunities to create whatever.
Children are more limited when they are in the bike playground or garden space.

Teachers believed children varied in their play preference. Judy described how some chifdreadpre

dramatic play, some preferred to be physically active and engage in sports, and others preferred to sit and dig in

the sand:
Outdoors is a space for children to run and be more physical and get their energy out, but
some ki ds doesnddseeeawariaty ofvldndg of plag autside. We do have
some children that are not clearly gros®tor advanced as others.
Bob noticed minor differences in childrends play

f r i eqoedtidrss aboutew subjects or incidents, or even when they needed help. Overall, teachers believed

that children enjoyed the variety of options in the outdoor play environment, but that each child enjoyed

di fferent activities. T h e vorie zones, satings,i oo alements, @écarding®© t h e
their teachers.
6.5.6 Childrendéds favori.te places according to tea
The researcher solicited the teachersd opinion

associated play behaviors. Teachers ha@ged opinions on the places children enjoyed the most. Amy

supposed the childrendéds preference for the mixed zol
settings:
I think the hildl i s the best , reasttaplayith dheré s bec a
is a flat grassy area, rock area, climbing feature, the swing, there is houses, and back woods in
that area.

Judy guessed that children gave different answers when asked about their favorite places, compared to
how they actually bedve in the settings. She believed children enjoyed the swings, bikes, and dramatic
playhouses more than other activities:

| think they get excited about the swings, and a lot of our kids know how to swing, and they
do different things on swings: sometimégy stand on it; lay on it; or whatever. Same things
happen on the bikes [zone]. They run out to get the bikes first, then they lose interest, and they
go to the pretend place.
Hannah indicated that the nat ur ahyaeasdecansexheyd zone
of fered dramatic play behaviors for children, whil e
and playfulness:

The hill and the woods are their favorite, just because they can be more open and imaginative.
If we letit up to them to choose everyday maybe one time out in the week, they choose the
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bike; but the rest of the time will be the hill and the woods. Because we cannot always see
wherever they go, and they can be rather hidden, or they can play hide and ddb&y aran

play all those games. Whereas, up here [manufactured zone] they are more noticeable and
more seen, and it is almost as they can6t get
it is so much more open out there. Therefore, it is almostthit they realize that there is a

risk, and they know that the supervision for the woods and hill allows them to be more
responsible. We never talked to them about that, but they can internalize that, and they realize
that, 6You knows evecamet oakaecamewpf wourselywv
responsibility in the classroom, and it allows them to be more independent in setting
boundaries and seeing what boundaries are good to test and which ones are not.

Conversely, Bill thought individual childrep r e f e r di fferent zones: iSom
playground because they can play basketball. There i:
He noted how most of the children seemedosbneethifigi i ke t h
di fferent. We donét go there every day, and they 1|1 ool

they take over, and that rather takes them involved. The woods [zone] is always developing, so there is always

introducingnewthipgs and trying new things so the kids |ike it
I n summary, teachers differed in their opinion of

zone to be more interactive and motivating; others believed individual children responendiffevithin the

three zones based on the childbés skills and personali

that are challenging, changing, exciting, and providing continuous activities.

6.5.7 Summary of thndingteacherso6 interview fi
The teachersé6é interview results provided insight
outdoor pl ay. The interviews presented a window into

Awareness of the educational benefithe outdoor environment for young children proved common among the
teachers. They believed the natural zone offered many constructive, exploratory, and imaginative play
opportunities. In addition, they recognized the value of natural loose elememsgining play and creativity
among children. The teachers further believed children enjoyed the natural and mixed zones, where they had a
variety of challenging activities.
6.6 Conclusion

Combining qualitative and quantitative data creates a comprekeasalysis of the research problem
(Creswel |, 2003) . This chapter showed the results o
multi-method approach assessed three environmental categories: zones, behavior settings, and elements.
Further, ke results evaluated the childrends observed and
demonstrated how combining qualitative and quantitat
within the outdoors. The quantitative data desmlithow various cognitive play behaviors correlate with
available behavior settings and elements. TdBlsummarizes the findings based on the behavior mapping

results. The results indicate the val uelaydéhaviorat ur al
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Consistent with Nicholsonés (1971) theory of | oose p:

manufactured loose for stimulating cognitive play behaviors.

Table 46. Significant settings and elements that mainly affadmdjnitive play type regarding the behavior mapping res

Cognitive Play Behaviors

Functional Constructive Exploratory Dramatic Games with rules

Category of Behavior Setting

(0] (0]

O«
(@]
O«

Natural
Mixed

O«
O«

Manufactured

Category of Elements

Manufactured Fixed

Manufactured Loose 0 0

Natural Fixed

Natural Loose 0 0 o]

Evaluating the qualitative data offered-depth insight toward the observational data. |&ab7
explains how the combined qualitative methods showed
proved consistent with the teachersdé perception. The

fixed and natural loose etents.

Table 47. Childrend6s preference for category of

Qualitative Methods

Photo Preference Drawing Interview

Category of Behavior Settings

Natural 0
Mixed 0 o} 0
Manufactured

Category of Elements
Manufactured Fixed 0 0

Manufactured Loose

Natural Fixed

Natural Loose 0 o]
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The results of this study highlight the importance of varied options for different children within the
outdoorlearning environment. This diversity and variety stimulated a host of cognitive play behaviors among
children. The multimethods research approached revealed the value of natural and mixed settings for young
chil drends cogni tidBeThetliangylatidneeimm@asizes the imgoffaack bfenanufactured

loose and natural loose elements for cognitive play stimulation.

Table 48. Comparing the quantitative and qualitative results.

Cognitive Play Behaviors

Functional Constructive  Exploratory  Dramatic Games with rules

Category of Behavior Setting

Natural oy ) ol y b5 oy
Mixed 6% Ty Ty 5%
Manufactured

Category of Elements

Manufactured Iy x x
Fixed

Manufactured oy’ y o]
Loose

Natural Fixed x

Natural Loose oy oy ol y y
o] Behavor settings and elements that mainly afford a cognitive play type (N=6801)

X Behavior settings and elements in the photo preference (N=24).

y Behavior settings and elements in the interview (N=21).

The quantitative results suggest that natural rgtistimulated cognitive play behaviors for both
genders (Tablel9). Mixed settings were more stimulating for girls. Further, manufactured loose and natural

loose elements stimulated the most diverse cognitive play behaviors for both genders.

Table 49 Comparing genders for their type of interaction with settings and elements during behavior mapping.

Cognitive Play Behaviors

Functional Constructive Exploratory Dramatic Games with rules

Category of Behavior Setting

o] Ox Ox 0

Ox¢

Natural
Mixed Ox x x x

Manufactured
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Category of Elements

Manufactured Fixed

Manufactured Loose 0x X Ox
Natural Fixed
Natural Loose Ox Ox Ox

0 Results regarding the boys (N=4172)

x  Results regaidg the girls (N=2629)

The qualitative methods revealed that both genders preferred mixed and natural settings, as well as

manufactured fixed and natural loose elements (T&bje.

Each gender ds

natural loose elemenpsoved consistent with the behavior mapping results.

Table 50. Genderdéds preference for category of el
Qualitative Methods
Photo Preference Drawing Interview
Category of Behavior Settings
Natuml Ox
Mixed Ox Ox Ox
Manufactured
Category of Elements
Manufactured Fixed x 0x
Manufactured Loose o}
Natural Fixed
Natural Loose Ox (028

0 The results

regarding the boys (N fwse8) Phot

x  The results regarding the girls (N=13)

In summary, the results suggest the importance of diverse outdoor enviror

that integrate natural and mixed settings to stimulate cognitive play behaviors.

preference
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CHAPTER 7: DISCUSSION

This study aned to understand how the features of an existing physical environment stimulate
childrends cognitive play behaviors. Combining quali!t
understanding chil drends o plts can pield significant Hagaifar research ior o n me n
practice, helping researchers and practitioners alike recognize connections between setting and behavior (Cele,
2006; Clark, 2005; Einarsdottir, 2005). The behavior mapping results offer an objective measuwéme

childrends interaction with zones, behavior settings,

Whil e previous studies have mostly focused on a
childrends favorite el ements, b e h a v isearchess @loctiniemieg s , and
childrends cognitive play behavior through observati
Mi chael , 1995) . However, few have examined childrenod

setting or elements. Thenflings from this study stress the importance of combining qualitative data collection
techniques and observational met hods to understand ct

This study intended to explore the association between existing physidedbnement categories
(zones, behavior settings, and el ements) and childrer
researcher amassed 6801 behavior mapping data points. In complement to the observational data, the researcher
asked chilren to participate in photo preference, drawings, and interviews. The researcher interviewed teachers
to obtain their opinions toward the culture of the e
section discusses how the results of thiudy respond to the research question. The chapter evaluates how
different methods indicate the cognitive play behavior affordances of zones, behavior settings, and elements.
This chapter also explains the results concerning gender differences arditeéch i nt er acti on and
outdoor learning environment.
7.1 Cognitive Play Affordances by Zones

The first research question attempted to explore the connection between three different zones and
chil drends <cogniti ve tpthebehauoe mapping cesults, theGeacherd believed the wii
manufactured zone mostly afforded functional play. The behavior mapping results suggest that the
manufactured zone offered 13% more opportunities for functional play than the natural zone. Htwever,
behavior mapping rarely indicated constructive, exploratory, and games with rules behavior in this zone. The
behavior mapping results further indicate the value of the mixed zone for functional play. Pursuant to previous
literature (Barbour, 1999; Caihell & Frost, 1985; Frost & Klein, 1983; Moore, 1985; Sandseter, 2009;
Woolley & Lowe, 2012), this result justifies recognizing that mixed and manufactured zones are comprised of
elements, such as swings, climbing structure, swinging ropes, or rockemmdig to the behavior mapping

results, these elements mainly offered functional play. The existing hill, pathway, and available loose elements
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in the mixed zone also contributed to childrendés e
SupportingHe st enes et al .dés (2007) findings, the behavior
functional play.

Further to Hestenes et al .6s (2007) assumpti on,
engagement in constructive, exploratany,dramatic play. In fact, the natural zone provided almost twice as
much constructive play than the other zones, along with the most dramatic play opportunities. Accessible loose
elements, seasonal variation, and continuity of experiences may explarattrésutes (Cosco, 2007; Fjortoft,
2000; Henniger, 1985; Moore, 1985; Moore & Wong, 1997; Reifel & Yeatman, 1993; Tai, et al., 2006). Some
teachers even pointed to the continuity of activities, evolving character, and unpredictable nature of the natural
zone as contributing to its appeal. Previous studies also reveal the discovery and exploratory opportunities of
natural zones (Fjortoft & Sageie, 2000; Lester & Maudsley, 2007; Bixler et al., 2002; Moore & Wong, 1997).
This characteristic associates witietsense of surprise, novelty, and complexity that natural environments
provide (Bradley, 1985).

Behavior mapping indicates that the natural and mixed zones mostly afforded exploratory play, despite
the teachersd bel i ef tshchaplay.oreachers sutmeed thatthe vargety of plantsando f f e r
creatures in the natural zones inspired childrenédés s
exploratory play within the mixed zone typically happened where the natural zerededxtto the woods
behavior setting. This highlights the value of natural behavior settings, such as thkinstbisgvale or trees, in
the mixed zones. These behavior settings inspired ch
itisimportant to combine natur al and manufactured el emen

According to Cosco (2006), the mixed zones combine the diverse quality of nature with the
challenging characteristics of manufactured elements, thus stimulatilogis behaviors in children. Consistent
with this statement, the observational results noted that more than half of the games with rules play behavior
occurred in the mixed zone. This result stresses the importance of assembling various manufactatadabnd n
features to encourage higher levels of cognitive play behavior.

The behavior mapping analysis suggested the natural zone had the lowest percentagplayf non
behavior; more than half of this behavior happened in the manufactured zone. The &aohrerognized how
the manufactured zone made children disinterested, disconnected, and unmotivated to play. Conversely,
teachers noticed that the natural zone encouraged children to take part numerous based on their interests. These
findings are congrug with previous studies comparing natural with manufactured zones. For instance, Lee
(1999) found that natural play environments stimulate children, more so than traditional and contemporary
playgrounds. Lee further found that traditional playgroundsr dffe least challenging play opportunities and
thus the most naeplay behaviors. Extending on previous findings (Fjortoft, 2000; Moore & Wong, 1997), this

study points to the natural zone as more challenging and exciting for children, compared to wteatrtedy
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the Aboringd manufactured zone; the zone is boring b
Children craved the exciting, new discovery opportunities that natural zone provided.

Considering this study's focus on a single cdse,comparisons of the three zones are too weak for
generalizations (Groat & Wang, 2002; Leedy & Ormrod, 2010; Yin, 2009). The study addressed this drawback
by collecting more than 2000 observational data points in each zone and considering the teachbrs dndl r e n 6 s
viewpoints. In conclusion, comparing zones for their cognitive play behavior affordances suggested the value of
combining manufactured and natur al features to promo
indicates that naturatones afford the various explorative and constructive play opportunities necessary for
childrends development. The following section expl ai:-r
each zone offered unique cognitive play behavior oppitigsn
7.2 Cognitive Play Affordances by Behavior Settings

In this study, zones include different behavior settings. Employing the concept of associating behavior
settings with cognitive play affordances, this study desired to interpret how design affedts|l dr ends pl
behavior. Behavior settings are unit of analysis for dividing each part of the outdoor learning environment into
its functional parts (Cosco, 2006; Moore & Cosco, 2010). This section evaluates how the behavior settings of
the outdoor envanment promoted various cognitive play behaviors. The sequence of the settings is the natural,
mixed, and manufactured setting categories.

7.2.1 Natural settings and cognitive play behavior affordances

Natur al settings deyve lealpwinglhen tdexgenedce allitheiasgnisas andi o n
interpret the natural world (Moore & Wong, 1997). Previous studies report how natural settings afford
discovery and dramatic play among children (Bixler et al., 2002; Fjortoft & Sageie, 2000; Heseltoibagr
1988; Lester & Maudsley, 2007; Moore, 1986; More & Wong, 1997; NLI, 2007; Tai et al., 2006). For example,
Wool l ey and Lowe (2012) found natur al sites with ex
dramatic play behaviors. Consistenthwthese findings, the results determined natural settings to be the most
supportive for functional, constructive, dramatic, and game with rules play behaviors. Children enjoyed the
diversity of functional play behaviors that the natural settings offexech as running, wandering around,
swinging from or climbing trees, and balancing on rocks, tree trunks, or logs. In harmony with prior studies
(Moore & Wong, 1997; Tranter & Malone, 2004), this study found that natural loose materials found in natural
sa¢é tings sparked a number of dramatic play behaviors.
sense of imagination and adaptability for different dramatic play themes. Natural settings proved substantially
capable of affording dramatic plaghaviors, compared to other settings.

Marcus (1998) explains how densely planted areas offer discovery and exploration opportunities.
Similar to other studies (Fjortoft & Sageie, 2000; Moore, 1986; Moore & Wong, 1997; NLI, 2007), natural

settings in this teidy afforded much exploratory play. Compared to manufactured and mixed settings, natural
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settings offered about three quarters of the explor
enthusiasm and eagerness for experiencing, learning, amthimgatnatural transitions and cycles (Chawla,

1988; Kellert, 1996; Lye, 1994; Moore & Wong, 1997; Tranter & Malone, 2004). The creatures and ecosystems

in the natural settings fascinated children, and they enjoyed watching natural features change over time
Confirming previous research (Frost, 1992; Parnell & Ketterson, 1980), the results of this study demonstrate

how natural settings present complex and exciting interactions that other environments do not offer. In
conclusion, natural settings afford digercognitive play opportunities for children, which is a critical factor in

their development.

Confirming previous research (Frost, 1992; Parnell & Ketterson, 1980), the results of this study display
the complex and exciting interactions present in nagetings, which promote higher levels of cognitive play
behaviors. These characteristics of natural settings, such as topographic change, distinct and challenging
features, and manipulative props, inspired children to develop their own games to evatLatealenge
themselves; this is likely why half of the games with rules instances occurred in that setting. Sandseter (2009)
reports how children seek out the risky play of the natural environment. Children in this study competed with
each other in climipig, jumping, and balancing on tree trunks, trees, logs, or rocks. The following sections
evaluate childrenbés cognitive behavior within each ne

1) Hill: Previous studies note how topography variations offer opportunities for rolling, rurmig d
or sliding (Marcus, 1998; Moore & Wong, 1997; Striniste & Moore, 1989; Woolley & Lowe, 2012). Fjortoft
and Sageie (2000) found that natur al features such a
motor skill; slopes in particularffard sliding, running, roleplay, and games with rules. Skanes (1997) explains
how outdoor topographic variations form physical patterns that suggest a purposeful meaning.

Children identified the hill as one of their favorite settings. The topographiatiear of the hill
provided challenging opportunities, inspiring game |
Consistent with previous studies (Ozdemir & Corakci, 2010; Ozdemir & Yilmaz, 2008), this study discovered
that children enjoyed @sing and group play opportunities onthe wadp en gr assy hi || . Moor
(1997) study of childrends play indicates how topogr
games with rules, much like they did in this study. FurtMaore (1986) found that slopes allow children to
slide, dance, cycle, and rol]l down the hill. Al most
this study demonstrated functional play behavior, such as running, walking, and rallithe dill. Children
also enjoyed chasing, playing Frisbee, and rolling tires or balls down the hill. Marcus (1998) believes a change
in elevation can provide many play opportunities for children, including running, rolling, games,-ptasgle
thus,chilr endéds opinion of the play possibilities of the h

2) Camp: Teachers and children developed a camping area in the natural zone over time. This

behavior setting consisted of tree logs and trunks arraingedircle, where children sat. Children and teachers
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arranged branches and logs at the center of the circle. Children engaged in dramatic play during more than half
of their time spent in this area. The available natural loose elements provoked chddieragine
representations, such as Aturning on the fire, o fAput
occasionally balanced on the rocks or logs, demonstrating functional play behavior. These findings emphasize
the importance of a vaiy of natural loose elements to support cognitive play behaviors.

3) Stonelined swale: The stondined swale behavior setting was located in the mixed zone, covered
with rocks and dirt. The stordmed swale separated into two sections: one section mgnaliong the sand
behavior setting and the other section near the trees. Three bridges crossed divedtenale surface, linking
the two sides. Children enjoyed walking on the bridges, as well as balancing, running, or jumping on the rocks.
Combiningr oc k s, dirt, mud (after rain), and vegetation i
imaginative play. Overall, the stotieed swale afforded many exploratory play opportunities. Interestingly,
children demonstrated fascination about bublde puddles within the stodmed swale. For example, one

child who pictured the stodei ned swale expl ained, AThis is the ri\v
iSometi mes there is water when it r ai nults indicate thea k es p
i mportance of providing natur al ecosystems wi t hin

exhibited consciousness about small transformations, creatures, and novel experiences provided by the natural
environments.

The stondined swale offered many games with rules affordances. Children created their own rules

and enjoyed jumping or hopping on the rocks. One gir
house. d We jump from one p lothec gaceaand theaother fribnd jumptothe nd j u
6twod place. Then | jump, and other friend jumps to

opportunities that encouraged challenging games for children. Another game children createdwing toys
inside the tree and trying to find or reclaim them. These instances demonstrate the correlation between various
natural elements and higher ranges of cognitive play behaviors.

4) Stick pile: The natural zone offered abundant loose matergatth e ncour aged chi |l dr en
play. Compared to other settings, the stick pile afforded the most constructive play behavior. Children enjoyed
collecting sticks and logs and stacking, indicative of their constructive play behavior. Teachers sometime
hel ped children in their construction. Consi stent W
enjoyedbea heondttionuedd activity of building a #Aforto
Providing children opportunities to builidir own play environment can develop their environmental learning
and sense of place (Cele, 2006; Herrington & Studtmann, 2004; Shaw, 1987; Tranter & Malone, 2004).
Additionally, more than half of c¢hi lidplaglmebasior.iwhilter act i ¢
setting up the stick i | e, children imagined they were #dAbuil der s

created space allowed a chiited place for children to hide from adult supervision and imagine being in a
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Aipri soned Hdhwaueatd or their Afhome. d Consistent with g
Sobel, 2001; Tail et al., 2006), children enjoyed relaxing and imagining in this hidden and private space.
5) Trail: The trail in the natural zone mostly affordeddtional and dramatic play behaviors. Children
enjoyed running along the trail, chasing each other, and jumping over the logs. Children occasionally stopped
walking and explored plants, tree barks, and creatures. The surrounding trees also increasesk thé se
mystery and discovery, stimulating children to engage in dramatic play behaviors. Children explained they
pl ayS¢adWay 06 chased fAcheetahs. 0 or | ooked for #Adinosaur
al., 2010; Moore & Cosco, 2010« trail in this study possessed a loop design, allowing a circular motion and
enabling children to run without interference from one another.
The existing tree trunks, logs, and trees, combined with the ambiguity of the woods along the trail,
provided clallenging opportunities that children incorporated in their games. For example, one child explained
how children race at the trails, jump over obstacles such as tree logs, and try to reach an end. Children enjoyed
running along the pathway and crawlingoirglements such as the arch. They developed a game involving the
trees caddod, dicwherbein they climb a tree and try to h
6) TreessLoosely designed or unfurnished spuedmay ki ndl e
(Johnson & Hurley, 2002). The trees in this study provided a varied and mysterious environment that stimulated
chil drends dramati c and functional pl ay behaviors.
characters and chasing one aeotiThe trees also provided additional dramatic play elements via loose play
props including sticks, leaves, and fruits (Moore & Wong, 1997; Weinstein, 1987). The trees were ideal for
attaching ropes and tents, which emerged as popular settings for fiahgtimy. Children enjoyed swinging on
the ropes and climbing on the nets. They also enjoyed climbing and hanging from the trees, and some trees
supported the stick piles children built. The trees stimulated many exploratory play opportunities through the
existing creatures, branches, and trunks.
Children mentioned that natural settings offer enjoyable functional play. Children favored these
el ements for their risky and stimulating qualities (I
logs, 6 fimove the rocks, o0 fAbalance over the rocks, o0 or
to the swing from the | ogs and swing off of it and dc
the running and jumping affordare s pr ovi ded by the woods: fi l'i ke to r
instance, children ran along the trail and jumped over logs. The rocks joined the hill in providing ample
bal ancing opportunities t hat acksbdcalised is myfavorite lpart.ofthe We | i |
woods. I like to walk on the rocks because | <can bal e
The natural settings of plants and trees inspired many exciting dramatic play opportunities. One child
explained, fi pl ayds,r iarcksls fiml Itdhwe thlae kt rwaiol in the

woods included many of these natur al el ement s. Chil di
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Al | i ke to pretend to be 0pant lybossaemantstsich anygticks, pinee nd s . ¢
needl es, or | eaves, which children piled to create |
usually play in one of the wood houses [stic&k. il es]

Another child offered this explanation:

These are the trees out in the woods with lots of branches, where monkeys mostly swing on. This is

just the vines. The monkeys just pick on the leaves, and if it is a vine and they swing on it. But if it is a

hewy branch and it has | eaves on it, i f they cant
bananas, they just pick the bananas and eat them. | try to swing on it with rope to imagine.

This anecdote suggests combining natural and manufactueed t ur es t o i nspire <chi
play.

Environments that support higadseek opportunities attract children (Moore & Cosco, 2010); this
proved to be true in this study. For instance, Fjortoft and Sageie (2000) report that shrubs allowtoHilidie2n
The shelves, trees, music wal |l , and tire provided hi
like to play hideands eek i n the woods. 0

The findings suggest children demonstrate gender role expectations during their Bamesn(&

Kurdek, 1987). For example, trees provided loose elements such as sticks that boys employed in games such as

Acl i mBtarWars &8 ©r fANinjas. o0 Trees offered a sense of my
such challenging and excign g a me s . Children further enjoyed coll ec
during which time they imagined the sticks to be we

sticks and pretend they ar e sgames ihsvhich bogshhrewd snake toy ef er r

toward a tall tree. The boys then tried to retrieve the toy by shaking or climbing the tree. Another game

associated included trees and straw. AfiThe other part
the trees become O6strawy,d® so the straw wil|l be all
on the tree you win!do one child explained. The foll«

explained the cognitive play affondees of mixed zones.

7.2.2 Mixed settings and cognitive play behavior affordances

Numerous studies have explored the association be
For instance, Herington and Studtmann (1998) investigated how incongorattural elements in traditional
pl aygrounds encourage childrenés play behavior. The
of imaginative and social play behaviors compared to manufactured settings. A similar study by Cosco (2006)
indicates that mixed settings offer diverse play behaviors and manipulation chances. Cosco further suggests that
the challenge and control of manufactured materials combined with the variety of natural elements prompt

chil drends play behaviors.
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In this stug, mixed settings afforded high proportions of functional and dramatic play behaviors.
Specifically, mixed settings such as the pathway, looped pathway, or sand, played host to about half of the
functional play. As in previous studies (Cosco et al., 204dore & Cosco, 2007), children enjoyed running,
biking, chasing, and rolling tires over the paved pathways. They also enjoyed the climbing affordance provided
by the sanetlimber setting, which allowed them to look over the play environment. The ropessprionged to
be another popular mixed setting. Children favored such functional play activities as holding, jumping, moving,
and swinging on the rope swings.

The combination of loose and fixed elements in mixed settings prompted a variety of dramatic play
behaviors. For instance, the green tube, sdintber, and playhouse offered many hiding and climbing
opportunities. In general, thesechiid zed of fered protected enclosures th:
solitude, and privacy. Children enjy collecting manufactured loose and natural loose elements and arranging
them in these senginclosed, private spaces. The surrounding trees offered many natural props that children
incorporated into their play, such as sticks, pine needles, and leawesl 8&ttings also provided more games

with rules opportunities than manufactured settings. The merging of natural and manufactured elements in

mi xed settings triggered childrenés imagination and
the value of mi xed settings for childrends cognitive
evaluate childrenbés cognitive behavior within each mi

1) Looped pathway:Moore & Cosco (2010) found that looped pathways afforded runmidgiding
activities in addition to their intended purpose of connecting children to other play settings. Similarly, Cosco
and colleagues (2010) note that looped pathways attract children to play and increase their activity levels.
Likewise, Cosco (2006)eported that children enjoyed riding on wheeled toys on hard, curvy pathways.
Similarly, the results of this study suggest the looped pathway supported functional play behaviors including
riding bikes and scooters, running, and walking. Consistent withiqu studies (Cosco, 2006; Cosco et al.,
2010) the circular design and the hard surface of the pathway in the manufactured zone stimulated continuous
biking or chasing patterns.

2) Pathway: Researchers primarily evaluate pathways for their physicalitgcfilay value (Cosco,

2006; Cosco et al., 2010; Moore & Cosco, 2007). This study likewise explored the cognitive play behavior
provided by pathways. Moore (1986) states that pathways or other smooth surfaces offer walking, biking, or

riding opportunitiesConsistent with previous findings (Cosco et al., 2010; Moore & Cosco, 2010; Potwarka et

al ., 2008) , this study found that more than half of
play. The pathway sometimes promoted games with rgkdstaes, such as when children chased each other or
rolled tires.

Based on childrenés descriptions, the hard, S MO O |

lent themselves to many functional behaviors such as cycling, running, kicking bals|kimg. Previous
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studies have also regarded the value of pathways for functional play opportunities (Cosco et al., 2010; Moore &
Cosco, 2007) . Consistent with Striniste and Mooreds
experience fastmwe ment and chall enging opportunities while ri
with the bikes mostly, and | just play with bikes, because sometimes | get to go really fast, even though if
someone is on the bike with me lcangoreallyfastcbause | have really strong | eg

The pathways also offered chasing and running opportunities that children incorporated into their
dramatic play and used to stimulate their games. Som
the pathwayfi We u s u aStar Warép |l cary tbhe pat hway. 6 Anot her girl expl
it and have races. Sometimes | run on the pathway and pretend to be a snail, and | also pretend that | am a fast
6fairyd when | go @wner wihér Momgreetaen.do COsrcidést (2010)
how they enjoyed running and chasing along the pathway.

3) SandRope: Considering the manipulative and shapeless characteristics of sand, researchers deem
sand to be rich in constructive plapportunities (Moore & Wong, 1997; Woolley & Lowe, 2012). In the
present study, one sand behavior setting included a plastic climber and the other featured a swinging rope.
Consistent with previous studies (Fjortoft & Sageie, 2000; Moore, 1986) childj@redrclimbing on a pot and
swinging on the rope in various directions, while the sand surface provided a safe surface for falling. The rope
offered a change in levels and variety of experiences (Shaw, 1987), in addition to a challenging experience
throughwhich children could develop their abilities (Cele, 2006; Fjortoft & Sageie, 2000; Matthews, 1985).
Dramatic play behaviors proved prevalent in the sand setting. Children combined sand with other loose
elements to create symbolic representations, suthsasii ps, 06 fiboats, 6 or dAfish, o0 1 a
sand can be shaped, poured, molded, and transferred into a desired purpose (Marcus, 1998). Overal, the
combination of sand, tools, toys, rope, and pots enticed children to many dramatic anchdlinuity
behaviors.

4) SandClimber: The saneclimber behavior setting offered numerous functional and dramatic play
behaviors. Previous studies report that children value places they can hide (Cele, 2006). The climber afforded
refuge or hiding opportunite s t hat encouraged childrenés dramatic p
Tai et al., 2006). Toys, sand, and the seats under the climber, as well as tfiéectuilg height of the climbers
also encouraged dramatic play (Marcus, 1998). Researdfaies that challenging experiences help children
develop a sense of control and expertise necessary for their early cognitive development (Marcus, 1998; Moore,
1986; Yarrow et al., 1984). Similar to other manufactured fixed elements that afford fungiaypgOlds,

1987; Winter, 1985; Woolley & Lowe, 2012), the climber enticed children to climb, jump, or balance. Woolley
and Lowe (2012) recognize this climbing opportunity as a means of increasing the challenge of an environment.
This study6fsi rfmendd iHagrst 6cson( 197 9) notion that children

opportunities.



119

5) Ropes: Children develop their cognitive abilities via the loose elements in play environments
(Moore, 1985; Myers, 1985). Ropes tied to the trees becamevibelsattings that challenged children to
bal ance, walk, c¢climb, jump, and swing. Consistent to
behavior setting inspired children to be active. The study also indicated that functional play mzate tipan
half of childrenbds interaction in this set-tirculmag. The |
boundary. Children held the trees and climbed on the rope, trying to balance or walk on the rope. This
challenging arrangements mul at ed chil drendés games with rul es. I n
the swinging rope only allowed one child to use the rope at a time. Children lined up to have a turn at swinging
on the rope, thus increasing their ragnitive play lehavior. As previous studies suggest (Hart, 1979; Moore,
1986; Prescott, 1987), children enjoyed the lookout opportunities associated with the change of level that rope
swinging provided.

Fjortoft and Sageie (2000) state that children use ropes for clyrdid looking over the adjacent
space. Shaw (1987) also recognizes rope for its chan
of ropes for swinging. Consistent with these studies, the children of this study described how elements such as
bikes, balls, or rope swings offered functional play opportunities. Many children also expressed interest in
climbing and swinging on the rope swings. The rope swings proved to be one of the popular behavior settings in
the natural zone. One of the girls éxpi ned how she enjoyed the rope swincg
stand on the bucket, and you swing. I Il i ke that becal

6) Green tube: The green tube behavior setting afforded the most dramatic play oppied. As
previously described, the tubebds hiding and |l ookout
natur al |l oose props surrounding the tube developed ct
tires (Weinstein &inciotti, 1988), the interior space of the green tube provided a popular, protected, and safe
boundary in which children retreated, socialized, and explored their surroundings.

Children <created i maginative G&thraWaect 8c b e d@ tna htsh ed
Adi nosaurs-cdi mMhbéenpgi af fgr dance of the green tube int
Hiding provides restorative or privacy opportunities children value (Hart, 1979; Sobel, 1990; Tai et al., 2006).
Opportunities forc i mbi ng sati sfy childrends need for explorin
2006 ; Moore & Wong, 1997). Childrenbés explanations r ¢

For instance, one of t heen tupe betasse you pah get im & énd orfithe tdp.i ke t
Someti mes we play oO6dinosaurs. 6 Sometimes | 6m the baby
7) Play housesMany designers recommend incorporating pl

dramatic plg opportunities (Frost & Klein, 1979; Frost & Strickland, 1985; Moore & Marcus, 2008; Monore,
1985; Moore & Marcus, 2008; Moore & Wong, 1997). In this study, the outdoor learning environment

incorporated three house behavior settings: two in the mixed andeone in the manufactured zone.
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Supporting previous studies, the findings of this st
with playhouses in both zones demonstrated dramatic play. This high quantity of dramatic play may associate
with how spaces with boundary, especially roofs, inspire a feeling of home (Olds, 1987; Sobel, 2001) or shelter
(Striniste & Moore, 1989). During many observation sessions, childretplayed activities associated with a
house theme, such as cookinggasling, playing family roles, or repairing the roof. Far from adult supervision,
children enjoyed the sense of privacy and refuge afforded by the houses. Children assembled and decided about
their imaginary plots in these hiding spaces.

Much like prior stidies (Moore, 1985), children favored the playhouses the most for their dramatic
play affordances. They enjoyed these spatially defined, -shdted elements. In fact, Marcus (1998)
recommends considering chil dr en étwes. |Tieesegsmadcaledrspbces cal e f
create fAnooks and crannieso that develop a sense of
and safety of the playhouses provided spaces for socializing and retreat (Weinstein & Pinciotti, 1988), which
devebped childrends sense of i magination.

Near the tables, the house in the manufactured z
described their game as fihouse, 0 practicing their rol
roes.Rel ating to these interpretations, one child expl a

and é6Baby and Mommy. 606 Another child offered, AWe pr

One girl stated how children organize foachd pr et end the house is a store w
an ice cream store.0 Some boys remarked how they hid
playhouses. These examples illustrate the importance of such settings for incg childrenods S

imagination and role play.

The playhouse in the mixed zone also proved popular behavior for games with rules activities, due in
| arge part t o -schled, cpncealindqualites Gosfirntng prévidus studies (Fjagt&ageie,
2000; Moore & Cosco, 2010), children enjoyed the hiding affordance of the playhouse. One child explained,
AwWe hide in the house and try to kill the enemy. 0

8) Green patchesThe green patches in the mixed and manufactured zone incorporatedhahara)
and manufactured loose features. The green patches often served as a link between other settings. The green
patches behavior settings afforded many imaginary play behaviors. This setting included the tires, which are
associated wiahichpldyef®™eidsamin & Pinciotti, 1988)
(1988) study, children collected loose props in the enclosed, private space of the tires, where they imagined to
be fAwarriors, o0 or icat s. 0 Tahda ptaderoferefugee Bometismesnchilelrdn i h o me
transferred chairs, tables, or |l ogs to the tires and
their Ahome. 06 Other ti mes, children jumpedmamwmd bal ai

functional play behaviors through providing running and walking opportunities.
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Consistent with the quantitative findings, children mentioned how the green patches in the
manufactured and mixed zones offered dramatic play. The grass, busheseamentréhemselves to dramatic
play as wel/l as | inking multiple behavior settings.
pretend to have a fancy dress. 0 The following sectior
thecognitive play affordances in manufactured zones.

7.2.3 Manufactured settings and cognitive play behavior affordances

Manufactured settings mostly provide functional and challenging opportunities for children (Moore &

Wong, 1997). The main purpose of ménact ur ed settings is to support c hi
(Barbour, 1999; Moore & Wong, 1997). Accordingly, Moore and Marcus (2008) believe some manufactured
settings have significant play value for children. Consistent with the previous sthdiessults in this instance

indicate that manufactured settings mostly afford functional play behaviors. Compared to other settings,
manufactured settings rarely offered high ranges of cognitive play behavior and fewer opportunities for
dramatic play, eve though 40% of the play in this setting could be classified as dramatic. While dramatic play

was more prevalent in other settings, the complex quality of the manufactured setting, coupled with the
available natural loose and manufactured loose elemawoisioped dramatic play in the manufactured setting.

These findings stress the importance of loose elements within play environments to encourage higher levels of
cognitive play. The following paragraphs ufocwuet uat e c|
setting.

1) Tables: Tables and seating settings are important spaces to stimulate different behaviors in children
(Ozdemir & Yilmaz, 2008). Woolley and Lowe (2012) recognize the potential of seating and table behavior
settings for making an enenment more enticing. The tables in the manufactured zone were adjacent to the
pl ayhouse, prompting childrenés i maginative play beh
mulch in plates and utensils, and organized them on the tables thgingramatic play. When asked, children
described their actions as ficleaning the tables, 0 Ame

2) Swing: Swings provide challenging opportunities for children (Marcus, 1998; Woolley & Lowe,

2012). Similar to the swinglements, the swing behavior setting afforded the highest quantity of functional play
behavior compared to other settings. This result implies thediomensional element of this behavior setting
(Marcus, 1998) and its inability to afford higher levelcofjnitive play behaviors.

3) Rockers: The rockers behavior setting mostly provided functional play behaviors associated with
the existing rocking apparatus. Children enjoyed rocking, swinging, and balancing on the rocking equipment, all
of which demonstited a high ratio of functional play. In addition, this setting also offered numerous
opportunities for dramatic play due to its childaled, sheltered, and circular design features. As previously
described, the mulch surrounding the rockers supportethati@ play. Consequently, children enjoyed

collecting mulch and engaging in dramatic behaviors it.
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4) Musicwall: 1 de al pl aygrounds stimulate al/l senses (Ol
place (Cele, 2006). Opportunities to create music, penfiq or dance can dcegniveop <chi l
development (Moore, et al. 1979). Sounds can affect how children perceive and experience the environment
(Perrine, Arp, & Johnson, 1993; Serafin & Serafin, 2004). Sanoff and Sanoff (1981) consideurupgsrior
creating music as a means to express musical ideas, extend sensory keenness, and develop social and emotional
skills.

Consistent with the observational results, children explained how the music wall offered constructive
and exploratory play belvior. In fact, this setting offered some of the most constructive play opportunities.
Children engaged in constructive play by creating music with loose elements and attaching equipment to the
panel, including hanging buckets. Children filled the buckéts mud, water, or dirt and explored creatures
such as worms or bugs. This characteristic inspired many exploratory play behaviors. The wooden stage in this
behavior setting afforded dancing, sitting, and gathering. As in previous studies, childred faeateng music
with the instruments attached to the music wall. Children explained how they sang in groups or individually.

For exampl e, one of the boys described, fi | i ke to 1
where the music i8.

5) Gazebo:Previous studies consider gazebos to be structures that afford social gatherings for children
and adults (Moore & Cosco, 2007; Moore & Wong, 1997). This study explored how the gazebo can afford
cognitive play behaviors for young children. Tg@zebo situated at the top of the hill provided many lookout
opportunities. In addition, the behavior setting included a shelf. Although children did not use this behavior
setting much, the few activities that occurred there suggest its effectiveneaffoimling dramatic play
behaviors. Children used the shelves as hiding spaces during dramatic play, such as pretending to be animals or
sleeping. The wooden surface of the gazebo encouraged children to sit, crawl, and mix loose elements to
represent symbi objects. The wooden surface encouraged rope games such as jumping, as well as singing.

The findings recommend the importance of sheltered;ssofaced, and semeinc |l osed spaces for
play.

Dramatic play develops through moving beyond the alisty of objects to use them based on
preexisting information (Belsky & Most, 1981). Confirming the observational findings, children described how
they enjoy dramatic in the gazebo behavior setting.
slel ves and make cat sounds. o0 Children imagined thems
they played as fAiSuper heroes. o0 This dramatic play st
defined space of the gazebo that alsabded children to look over the entire site. True to their need for hiding
(Herrington & Studtmann, 2004; Moore & Wong, 1997; Sobel, 1990; Tai et al., 2006), children enjoyed the

hiding in the small spaces the shelves provided.
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6) Play structure: Settignst h at i ncorporate play structures de
(Herrington & Studtmann, 2004; Pack & Michael, 1995; Moore & Wong, 1997). Boldermann and colleagues
(2006) recommend integrating play structures with natural features to increasenchildre pl ay opport ul
Mulch covered this play structure behavior setting. Consistent with prior studies, the play structure mainly
provided functional play behavior. Children mostly climbed, balanced, and jumped from the play structure.
Children enjoyedclimbing on the slide and the tires. The complexity of the compound play structure also
granted many opportunities for hiding and pretending. The natural loose and manufactured loose elements
around the play structure fpuratytherChéndoemagpectemidledr a1
as they jumped from the play structure to the tire. Some children jumped on the mulch pretending to be
Afootball players. o Combining manufactured fbobfxed el e
childrends cognitive play behaviors children.

Children mostly recognized the play structure for its functional affordances. Further, they described
how the play structure inspired some games: amWe al |
down the slide and say 6Whee! 0. They slide in the ai
fixed elements should be complex and include various units to encourage a variety of play.

7) Storage:Many desi gn gui datddomeavironmeatrmentidm ithé meedefar étwage
spaces for keeping loose props (e.g. Marcus, 1998; Moore & Wong, 1997; Striniste & Moore, 1989; Winter,
1985). In this instance, the storage space also offered functional play opportunities. Childreth @ijiyiag
the shelves or the fence surrounding the storage area. The loose materials in storage, such as the baskets, enticed
children to hide and develop dramatic play. Children sometimes continued their biking inside the storage area.
These private spas allowed children to explore their feelings without adult supervision (Olds, 1987; Sobel,
1990, 2001). The storage provided a private, enclosed space that may encourage children to develop a sense of
belonging and engage in intimate play between peeo®(®1& Wong, 1997; Prescott, 1987).

8) Platform: Few studies appreciate the dramatic play value of platforms in play environments.

Located within the trees, the platform inspired children to create imaginary play. The mixed zone included three

raisedwoode pl atforms that children termed the fstage. o0 P
wal | and two within the trees in the mixed zone. D
environments suggest including platforms to encoeiragc hi | dr en6s dramatic play o

Sanoff, 1981) or visual exposure (Olds, 1987; Prescott, 1987; Shaw, 1987; Striniste & Moore, 1989).
Observational research also suggests the dramatic play affordance of platforms for children (Frosb&lCamp

1985; Frost & Strickland, 1978; Myers, 1985). Moore and Wong (1997) consider platforms apurpdse

game settings. The behavior mapping results proved c
use in dramatic play. The childrenangi ned the platform to represent a

Children employed the defined perimeter of this behavior as a landmark in their games. The wooden stage
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allowed children to sit, gather, and discuss their play strategies. The platfothes farovided a hard, smooth,

warmt ext ured surface for childrends constructive play
habits on the platforms. Children usually scattered their loose play elements on the platforms and tried to build
what they had imagined.

During the qualitative portion of the study, children described what the platforms represented in their
imaginary play activities. The hard, smooth surface of the platform enabled children to sit, organize their play
props, and imgine their characters. Children recognized that the platform was a different setting than its
surrounding. fi l'i ke playing pirate ships at the sta
loose elements inspired children to use the @iaiffor their dramatic play purposes. For instance, children
empl oyed a steering wheel toy and i magined the deck
combination of methods explained the cognitive play affordances of various elements.

7.3 Cognitive Play Affordances by Elements

To provide a broader understanding about how the elements offered cognitive play behaviors, this
section assembles the elements into categories. The following paragraphs explain how manufactured fixed,
manufacturedoose, natural fixed, and natural loose elements afforded cognitive play behaviors based on the
multi-method findings.

7.3.1 Manufactured fixed elements and cognitive play behavior affordances

Previous studies suggest that manufactured fixed elementsnexdimensional and mostly afford
functional play behaviors (Frost, 1985; Frost & Klein, 1983; Frost & Campbell, 1985; Moore & Wong, 1997;

Lee, 1999). In a study by Naylor (1985), fixed manufactured equipment demonstrated low attendance and
offered limited play type. Moore and Wong (1997) conclude that manufactured fixed equipment supports
childrenbds creativity and soci al interaction through
results suggest that manufactured fixed elements predotlyinallowed functional or dramatic play. The
objectsdé complexity of form, variety of heights, and
previous studies, this study noted functional play occurring on elements such as swings, & fidoke

foll owing paragraphs evaluate childrenbds cognitive pl

1) Play Structure:Pr evi ous studies note childrenf6s interest
diverse play opportunities (Prescott8¥Y9 Monore, 1985; Moore, 1985). The play structure in the manufactured
zone incorporated a slide, a connecting platform, and two different stair types. Similar to most studies
(Campbell & Frost, 1985; Frost, 1985; Pack & Michael, 1995), the findirdisae that functional play defined
hal f of chil drends stiuctureer Blte i ocamp lweé x iht v hef pt lag pl ay s
opportunities forclimbing, sliding, hanging down, jumping, balancing, running, and balancing. Consistent with
Korpela et al. (2002), the resulisk c hi | dr enbés pl ace preference and func

may associate with howatisfying an action feel@ytta, 2003). Children prefer challenging, and exciting
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opportunities (Francis, 1988; Lee, 1998he childrenoften describediow they enjoyed going down the slide,
rocking, or swinging because itfifun. 0

Previous researchlsorecognizes slides to be one of the most popular elements for preschool children
(Frost & Strickland, 1985). Shaw (198&)plainsthatthe topof slide can afford a gatherirand lookout space
for children, while the space underneath samve asan enclosed space for gatheri@pnsistent with this
observation children used the structustide as a place to gather, decide the rules of their play, or watch
other children. Sometimes, the void space understitee encouraged hidandseek or a private area for
dramatic play activities. This result is consistent with previous design suggestions or studies that report
chidre n 6 s f as c i n affordirgyprivatyoor hidind opporusities (Cele, 2006; Golicnik & Thompson,
2010; Marcus, 1998; Shaw, 1987; Moore & Cosco, 2010; Shaw, 1987; Sobel 1990).

Children also enjoy climbing objects to look down from above and feetgol(Cele, 2006; Marcus,
1998; Moore, 1986, Olds, 1987; Tai et al., 2006). Sliding is attractive for children as it offers movement, change
of speed, andexperienceof gravity (Heseltine & Holborn, 1987; Moore & Wong, 1990hildren often
climbed the stirs to reach a higher perspective lebeffore finally sliding down In this study, children
illustrated or mentioned the slide attached to the play structure many dirtesir favorite element. For
instanceoneg i r | explained, ahdcl i mbi d€hildep enpyedhsandngen the
stairs or the top of structure to watch otheéhe researcher coded this activity as exploratory. ghme child
explained, fi l' i ke going .wpThihse Isaaiyalsbtalowep pramdticu noio k i n
play opportunities for children. Based on the observations, the attached slide afforded various play activities.
The structure occasionally stimulated gameéth rules when childrenattempted to climithe slide without
falling into the mulch Children also engaged in dramatic play with the slide and occasionally just enjoyed
sliding down.In summary,the behavior mappingesults illustratehow a compound structure can afford
different cognitive play behavior affordances. The resule&se congruent withother research regarding

childrends preference for c¢ ©nepihechildregipained hertpreferentceur es (|

for the climbingsliding affordance of the structur@ | | i ke t o swi ng ftheovaydovenrie and t
li ke to go all the way wupél climb it [the structure]
Dramatic play links childrenés imagination with

manage new experiences (Golinkoff et al., 20@8)e of the children explained how the play structucvipled
this opportunity for herfi We  ipeaplg on the top, and princess oweAnotherchild stated  fi | l'i ke hid
in the structure and pretend to be fighiers Moor e and asserstlaplay settifgs Wijh hiding
opportunitiesare attractive for children. Indeed, the hiding and climbing opportunities of the play structure
intrigued childrends sense of imagination.

2) Green Tube:Tai,et al . (2006) theor i z estoielaxlandrescapé.Sheweed f

further explain howenclosures providene type of retreat, where children can play and think privately while
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beingfree from adult supervision. These spaces develop a sense of autonomy and promote creativéhigay

study, the green tube in the natural zone primarily afforded dramatic play behawoodfering a sense of

erclosure and privacy, andchitdren desiredgoing inside the tubéi | try to go iiateyde and
woul dnbét g etincesbandd mo mhthar@d or®e child said of her play preferenc€mpared to

other elements, the tub#emonstratedhe highest potential in affording dramatic play behavior. Children
mentioned many pretend themeéfdt hegWanwimanyrStaiWatsh e t ub e,

Hart (1979) explainghat hiding and look out places are two environmental qualities that children
value. This manufactured play element consisted of a number of stairs for children to climb and observe and a
short tunnel for them to hidendrelax Consistent wittH a r finding, children used the stairs to climb the play
equipment, observe the surrounding o r fi hoo | Whhwtrlod®e squal i ty of the tube
dramatic play opportunities for children. In some instanchildren used the tunnel as a place to collect loose
natural piecesConsistent withprevious research (Moore, 1986; Shaw, 198 tunnelin this studyafforded
adventurous, imaginative, hiding, and refuge opportunities.

The qualitative results confirmether ol e t hhaingtand adidbségaffordances played in
inspiringc h i | dyames Bos instance, one childtailedthe gamechildrenplay with the greentubé& I ¢ | i mb
up on it and | like to hang from the tree. There is a bar tree that | hang oxliMbua tree and try to hold on to
it for three hour® Comments such as thisunderscore e i@ mport ance of iinterviews fc
play behavior.

3) Swing: Greenman (1988prgues thatswinging is a necessaryputdoor play opportunjt for
preschool children. Marcus (1998) explains how swings provide challenging experiences for children. Prescott
(1987) classifies swings as play unitéh anobvious use, does not suggest any other rolespasgesses risk
and daring quality. Compatible ‘hitthis statement, the swin@s this studymostly offered functional play
behavioropportunities and led all other elements in the amounfunétional possibilities Many children
recalledswings as an enjoyable elemeespite their having only one furan.

Swings areactiontoriented and among the mastpular playground equipment for children (Frost &
Campbell, 1985; Loukaite®ideris & Sideris, 2010). The swinging structures granted many challenging
experiences that inspired children to recognizesitoae of their favorite elements. Children described the
stimulating and exciting encounters the swinga f f or ded, sfiyisghdabi bhdsdaser iobed,
swinging because | like swinging back and forth and getting higherA | t h o u drequently uskddswiegs
to move bacwardand forward, some explained how they integrate other challenging motions, such as jumping
or doingback flips

4) Seating In this study, fixed benches and movable plastic chairs provided primary seating
opportunites. While literature values seating and tables for their social play value (Malone & Tranter, 2003;
Moore & Cosco, 2007; Moore & Wong, 1997; Woolley & Lowe, 2012), the behavior mapping resgdest
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they also supportdramatic play opportunities. Childreused these elements to organize their toys, climb,
i magi ne, and communicate with peers. Supporting Moor
used chairs or tables for restorative or lingepugposesThe resultslemonstrate thateatingopportunities can
also afford dramatic play opportunities parallel to social play.

5) Climbing structure: Greenman (1988) regards climbing as one of the aabemportunities for
preschoolaged children. Woolley and Lowe (2012w opportunities for ¢dmbing as characteristics of a
challenging environment. The climbing strugun the sand behavior settimgostly offered dramatjcthen
functional play behaviors. As previously describg play structure incorporated hiding and lookout qualities
that children sought(Cele, 2006; Hart, 1979; Heft, 1988; Kytta, 2002). The void area crégtdte arched
structure of the climbing structure formed a tunnel, inviting children to hide, gather, and fantasize. As one child
describech er hi di ng ideximtlesdne structare and we plagowy wolveéwhere we hide dhe
observation results joined previous studies in explaihimg the climbing structure encouraged functional play
behaviors. Indeed, children enjoyed the climbing leimgle provided byhe structurepne child noted i | cl i mb
on the little sculpture thing and it is so fun gettingdawn Consi st ent wi th previous r es
2003; Rasmussen, 2004; Shaw, 1987; Tai et al., 2@@863/imbable structures offered challengiegperiences
thatappealedo children.

6) Rockers: Prescott (1987) recognizes rocking equipment as a play apparatus with an obvious one
functional use. Woolley and Lowe (2012) classify the existence of rocking equipment as a sign of a challenging

outdoorenvironment.More than half of the interaction with the rocking equipmdetmonstratedunctional

play behavior. Similar to swings, children enjoytbé swinging and rocking movemeirii:| l'i ke playing
because we gettorock The obser vagigesaledr adwluts 36% of children
includeddr amati c pl ay, s ucshperaesoes i Bu rnign @, orehtoe iswidx wd aifine d,

to playésick fairyd[at the rockers]. Someone has to be the good fairy andlieeane getssick Thi s dr amat i
play activity may result from the circular arrangementloé rockers, whiclencouragedboth private and group
activities. The followingsectionexplairs how manufactured loose elements offered cognitive play for young
children.

7.3.2 Manufactured loose elements and cognitive play behavior affordances

Nicholson (1971feveloped the theory of loose parts, whisisertghatloose parts in the environment
offer many play chances and stimulate creatitfitat is unlikely found in settings with fixed elements. He
believad that richer environments possess miikerse ranges of loosdements Moore (1985) believed that
play spaces with ample | oose pcagnitive, ang cogmitigenotor ptap i | dr e n ¢
behaviors. Similarly, Marcus (1998) points out the value of loose elermestpportingc hi | dr ends | magi n
creativity, and constructive playA study byNLI (2007) suggestthat manufactured loose elemestgpport

promoti ng c¢hil drandrésearckardnas a resolf, promgtamagciplay. These interactions
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with the environmenenhancee hi | dr enés science | ear ni ngemphasizeghe i or . St
i mportance of manufactured | oos ewitkid teenoaetdoors. Cdnsistent c hi | dr
with other findings this study foundthaha nuf act ured | oose el ements mainly s

dramatic play behaviordVheeled toysarticularly afforded functional play behavior@thertools and toys
cont i buted to chil Manefactued lobseactamentisc senwdd aay the masupportive
element for games with rules plague in large part to the portability of loose elements; for example, children
chased one another while carrying hall$e following paragraphs evaluatbe cognitive play thateach
manufactured loose elemestimulated.

1) Tire: Striniste and Moore (1989) describe tires as transportable objects that encourage children to
stand, pull, or cruise. Shaw (1987) recognizes ttange of levels that tires offer for rich avariedplay. Few
studies have explored the value of tires for chil dre
Wei nstein and Pinciottids (1988) orfwitmtides wag dramate plago st h a l
The inside space of tires offered popular, guarded spalcerein children could plawithout the need to be
active. Tires offered hiding spaces for retreat and solitude (Cele, 2006; Hart, 1979; Heft, 1988; Kytta, 2002;
Weinst ein & Pinciotti, 1988) . One child explained,
and hide. 0

=13

Children enjoyed the combined challenge of climbing and dramatic play opporttimétiees offered.
Occasionally, children engagéu games with rules or functional play that included jumpingadife, rolling
tires down the hill, or hopping from one tire to anot@ompared to other elements, tires offered the most
possibilities for games with rules behavior. The observatiorsilteandicatethe value of this manufactured
l oose el ement for childrenés pl ay.
Previous studies show the popularity of elements such as(firest & Strickland, 1985; Marcus,
1998; Weinstein & Pinciotti, 1988). Children mentioniwbir preference fotires and their dramatic play
affordance. Children imaginedo | ay duokg @& r a n s f @unicomg @shabting dhouse @pool, O
@nimals @princess 6r fjaildoi n t he tire. One of the respondents exp
&ittieddin the tire, and the tire is our hoprend we move in the playgroundther children explained how
they imagined the tire to be an islaaddran around them. Weinstein and Pinciotti (1988}her notehow tires
provide enclosed spaces that promotense of retreat and imaginative pland thatchildren need elements
that offer different heights, which tires offered. Children also appreciated howedb&lclimb and jump fom
the tire, psky¢ tae n @eysatsodanjoyedbhew thiepud hide in a child scaled element, collect
loose elements, and pretend to have a spatial boundary.
Based onthec hi | dr ends désecrtiiprtei omrovi ded hiding opport

games. One girl described how she enjoyed the hidfogdance provided by the tire
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| love the tire. | get in it and | hide under it, when my daddy comes. Do you know what he
says®WVhere is X [the childds name]? She is not |
up.b6Do you know what else | do? | suige them! | also like to play jump over where | have
to jump over it, it is a little hard
Tires also occasionallgrovided a challenging surface for children to balafiggher inspiring their
games.
2) Rope: Matthews (1985) considers swinging ropesksnents for inciting adventurous play. In the
study by Fjortoft and Sageie (2000), ropes and ladders provide climbing opportunities for childMm or e 6 s
(1986) observations indicatthat ropes tied to tree branchafford swinging behaviors. Consistewith these
findings, this study found that ropes tied to trees or the shading structure mostly afforded functional play.
Childrensought aftethe challenging experience of climbing and balancing on the buckets or tree logs, holding
to the ropes, and swihgn g , AYou stand on the bucket and you swinhng
Il i ke t o dodmechliestaedThildranfound pleasure ithe rhythmic movements of thepe swingsf |
like the ropes. | swing a lot and play there alldaynlg ! 0 @lsa ehjayedieeir motion through spagas a
boy described, fi | move my | egs while | am swinging.
The challengingnmovements provided by teopes i ns pi r esdAbautonelquaneeaf 6 s mi n
childrends i nt eandstedof dramatiev play.hChildrenpimaéd themselves as swinging
monkeys, jumpin@ff a pretended volcano, @lying throughthe ara@ hungry birds. A boy ex|
enjoyedthe swingsfil j ust | i ke to do monkey tr ipsidedownfdomthe j ust h
roped0 Chi | dr ethenaratiadher yopes as loose materials in dramatic plagne gametwo children
heldontotheropeimmgi ni ng being fiowner and kitty. o
3) Bikes: Kytta (2003) considers cycling a challenging and motivatintjvity that excites children.
Marcus (1998) suggests providing hard surfaces in outdoor preschool settings so children can play with cycling
equipment. Consistent with thideg previous studies (Cosco, 2006; Cosco et al., 2010; Moore, 1986; Moore,
Cohen, Oertel, & van Ryzin, 1979; Tonyan & Howes, 2008)icate theimportance of hard and smooth
pathways for skating, bicycling, or riding. However, there is inadequate empirical research on the cognitive play
behaviors opportunitiethe bikes offer. The okervational resultsuggestcycling equipment as one of the
commonlyused elementand among those providing functional play

Children recognized tlse functional play affordance§ hey explained how they enjayrivingd t h e

bikes or scooters becauBet hego super fast! o One child expdalai ned h
skills.il just play with bikes, because someti mes | get
me. | can go really fast, because | have really strong Ié&fsre than three quartersf chi | drends i nt

with bikesdemonstratedunctional play behaviorghe bikesalso encouraged dramatic and exploratory play.
Moore and Marcus (2008) also commémdt wheled toys offer dramatic play opportunities. There waegy

instancesn which children enjoyed sitting behinthe bike his or her friendode exploring the movement
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experience. In some observations, the researcher noticed how children turned the bikes upside down and
i magined A@riving a car

4) Tools or toys: Many studies (Bradley, 1985; Moore & Wong, 1997; Sanoff & Sanoff, 1981)
identify toys and play props for their dramatic play value. The observational research by NLI (2007)
recommendoys for promoingc hi | dr enés dr amati ¢ p popular ele@ents,staolderr ed as
toys provided a host oflramatic play behavier In addition, children employed toys in their constructive and
exploratory playwhendi ggi ng or creating musi c. Toys, such as
functional orgames with rules play behavior. In sonary, the resultsmply the value of manufactured loose
elements such as toys for promoting different cognitive play behavior types. The follsedtignexplairs
how natural fixed elements offered cognitive playyoung children.

7.3.3 Natural fixed elements and cognitive play behavior affordances

Natur al fixed el ements have a moderately strong p
However, few studies have explored the cognitive play behaviorrdffoces of these elements for young
children. The study by NLI (200@ssociate these elements witkploring and experimenting behaviotsis
worth mentioning that theesults of this studguggesthat natural fixed elements mainly offered functionalyp
behaviorsd u e t o t hgealitedf represemting sérong structural units. These supporting supfsorted
chil drends weights for functional pl ay purposes, su
research (Moore & Wong, 1997; NLE 00 7 ) , about a (interactidn with natufal fixeth i | dr e n ¢
elementsdemonstrateddramatic and explorative play behaviors. The following paragraphs evatate
cognitive play that each natural fixed element stimulated.

1) Tree: While trees can &rd many play opportunities for young children, policy makers and
designers usually neglect their cognitive play affordances. Some studies explored the physical activity value of
trees for childrenbés health. B o | @heectionabetweeratimecohysicall | e a g u
environment ¢ hi | dr e n §U¥) ekpbsure, @and Yhysical activignd suggest thanvironments with
trees and vegetatidncreasechii d r e n 8 s p hy s iwlilagroteetingtthem fromyV fdays.vFertoft and
Sgeie (2000)ndicate thanatural features such &geshave a positiveorrelationwi t h chi | drends gr «
activities. However, few studies may have explored the cognitive play behavior afforftamgesng children
that trees provide

The trees inhe natural zone offered many dramatic play activities, where children imaugiregin a
forest, chasing animals, or playii§tar Wars ®he trees afforded games with rules activities such asdnde
seek.The tree barkal so st i mul atosity and Isende dof wonders affarding exploratory play
behaviors.Nevertheless, about 0 % o f chil dr ends demonstratedanctionaloptayduei t h  t r e
largely to the ropes tietb the treeghat offeredswinging, climbing, and balancing activitiefhe weight

bearing quality of trees actualized these functional affordances. Depending on their pthyeieateristics
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trees offer climbing affordancdsleft, 1988; Herrington & Studtmann, 2004; Moore, 1986; Moore & Wong,

1997). Confirming these findgs, the studgliscoveredy oung chi |l drenés interest for
One chil dl explka climoig @nd fhen yod have to climb a tre@imilarly,inCel edés (2006)
study, children also enjoyetlimbing shorter trees. Celturther explainsc | i mbi ngbés | mportance
mentally andohysically challenging activity.

The loose nature of the tree banovided constructive play opportunities. One of the childvad fi |
love to take the bark off the trees. Because sometineegse the bark to make something, and we crack the
bark on tle soft place and we pull it off Treesprovided many challenging activitieshile increasing
childrends play alternatives.

2) Rocks and boulders:Literaturerecognizesocks for their dramaticT@i etal. 2006; Woolley &

Lowe, 2012)and functional (Moore, 1986; Woolley & Lowe, 2012) play opportunities. Moore andgWon
(1997) c | a s s pldy yrop® catedosy, in whichtchildren @an transform and manipulate timéon

what theyimagine. Inthis study, children accessed rocks at the slioveel swale and within the natural zone.

Therocks, soil, and watesupportedhe existence of many creatuech as worms. Children moved the rocks

to fisee what ©Ose offerdde I @ & Byfing ik the rpck area when there is watéte find

worms. 0 These worms stimul ated potertido roeks forexploratoryi osi t vy,
play.

Children enjoyed dramatic playhen exploring under the rocks, such as seeRinhi n bhoaers 6 or
Afinding the Wbimds ngommeg. dboul ders or the surface ¢
functional play. Children enjoyed climbing, jumping, and balancing challenge of rocks because of their
irregularsize One childe x pl ai kedt oAiwal k on the rocks because | ca
described their selfieveloped games over thecks, but theobservational results did not record any game with
rules activitiedn the natural area

The rocks in the storkned swale eeg however,inspired many games with ruleSnegirl explained
how sheplays hop scotchwhilean ot her gi r lumge oar it hed ,r ofertipisg houseWei s cal |
jump from one place and another friend jumps to another placeharmther fe n d j u mpvwodptace. t he 6
Then | jump, and other friend jumps to tlieh r e e .0 SAfothex giredetailed the rules of another game with
rocks:

I li ke to play, jump over the rocks. I'tds whe
them. You atually try to jump from this and to all the way to a different one without touching

that one, and then you jump over that one, trying to land on that one. | actually pick them up
sometimes and | flip them over. You have to keep flipping it and see howtmehyou do

it. If you get a really high one you win!

3) Tree trunk: Al mo st hal f of  swith tred rtrenksoirs/olved nekptomatarg play o n

behavior. Compared to other elements, trunks represented one of the most effective features &ingtimul
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exploratory play. This exploration originated from c
One of the children explained about his sense of curidditike to feel [touch] the trees. The bugs fell down
and we pretended theyrsadd Chi | dren combi ned tph et omeEnfitemaiunak s t o b
zone. Challenging children to jump, balance, or crawl over them, some tree trunks along the trail offered
functional playopportunities

4) Bushes and vegetationBustesandvegetatiorprovideaestheticahndlearning qualitieso outdoor
environments (Woolley & Lowe, 2012). Vegetation can also increase the duration and diversity of outdoor play
(Grahn, Martensson, Lindbald, Nilsson, & Ekman, 199%9me studies have edored the cognitive play
behavio opportunities that vegetatiar bushes offer for young children. In the resegmdsented byjortoft
and Sageie (2000)he diversty and appearance of vegetatiassociated with varied play opportunities. They
also faund that scattered deciduous and mixed shrubs afford symbolic and constructive play mainly because
they offer places to hide, imagine, or build shelters. Chawala (Z0Q&tBgr observed that the most dramatic
play occurs near bushasschoolyards with natal and built elements

Moore and Wong (1997) report vegetation and shrubs promote discovery, exploratory, and dramatic
play. They also point ouhat bushes offer hidandseek and games with rulggy. Further, Moore (1986)
valuesbushes for climbingexploring, fantasizing, hiding opportunitias well as thenicroclimatethey create,
offering shelter and privacynd allowing children to look out without adults noticing them. Marcus (1998)
describes bushes as eleméntsvhich children can hide and plore. Reinforcing previous resear the results
describe dramatic and exploratory play as the behavi
bushesChildren enjoyed examining the bushes for creatures, such as bees, bugs, or wornssalBogteated
boundaries for i maginary territories and private spa
their hiding affordance during games with rulely. The following section explairs how natural loose
elements offered cognitiyday for young children.

7.3.4 Natural loose elements and cognitive play behavior affordances

Natural environments provide various loose elements such as dirt, sand, sticks, or logs. These elements
stimulate children to manipulate their surroundireggl develop their creative, dramatic, and constructive
abilities (Moore, 1985; Moore and Wong, 1997; Fjortoft and Sageie, 2000; Tai et al., 2006). Cosco (2007)
explains how loose elements, especially natural ones, can afford diverse play opportunities fahildrery
Fjortoft and Sageie (2000) repovla natural environments provideany natural loose elements tistitnulate
dramatic playLike thepr evi ous studies and Nichol sondmplythat971) th
natural loose elementpport constructive, exploratory, and dramatic play behaviors. In fact, almost half of
childrends interacti oncensisted bfdramatia play.Nadutal |dose ®leneentatsé e me nt s
offered similar exploratory and constructive play opportusiti€hese findingsunderscorethe variety of

cognitive play behaviors that natural loose elemgntsvide This varietyis due to theirmanipulative,
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shapeless, transportable, evolving, and complex qualities. These characteristics alllulrend tchmove these
elements withinvarious settingsthus increasing their play engagement levels. The following paragraphs
eval uate chil dassodcaled with eaghmaturdl luose eferheaty

1) Creatures: According to Moore and Wong (1997), small animals anelatures can stimulate
childrends exploration and | earning. They further e
children, while enhancing the attractiveness of the outdoor learning environment. The observational result
analyses provides ur t her evidence for this growing body of re
creatures tanostly affordexploratory play. Interestingly, compared to other elements, creatures represented the
highest potentiafor exploratory play. The obsenwabal researctiurther indicatesc hi | dr end dor exci t en
investigatinghow creatures such as worms, ants, or bugs reside or transform.

The identifiabletraits of natural elements, such as water or sérhs explaic hi | dr enés pref e
for them (Kytta 2003). Childrerdescribedheir fascinating encounters with creatures, such as bugs, or spiders,
that they found in the wood$his study offers furthee vi dence t hat childrendés prefeil

may associate with their functional chaeacstics (Fjortoft & Sageie, 2000). Further, features firaimpta

sense of curiosity and confusi@vokec hi | dren6s sense of wonder (Cecil,
Gottfried, 1984; Prentice, 2000J.he combination of water, dirt, rocks, and cteas enticd c hi | dr enb6 s
exploratory playOnec hi | d expl ai ned, ASometi mes we scoop the wa

we went outside and there was a lot of water. So we scooped them in to the bucket and put worms in it. But |
di dnétt tmeiccehusie | donodt |l i ke touching the wtheyms. The
woul d die. 0
Environmentalstimuli that arousea sense of surprise, novelty, and complexity indwogloratory
play behavior. These situations and objgetsmptthe individual to seek data to reduce the sense of confusion
(Bradl ey, 1985) . Consistent with pMsalrasense ofdurpise anglé s (1
curiosity toward thenatural environmentOne boy explained how the puddle in the stdimed swale creates
exploratory pay opportunities that he enjoys:
| like playing in the rock area when there is water, and when | have boots on. We find worms
and we put them in the water and that means that dig and die or live. If they let them be there
for a long time, they would die. We just filled up water and then we brought all of them on the
sidewal k é to see i ywidgle abittheyramalivear e al i ve. I f
2) Sand: Considered aa favored material for outdoor preschool settings, sdfudds a soft and safe
surface, as well as a manipulative play material for children (Marcus, 1998; Moore & Wong, 1997; Striniste &
Moore, 1989; Woolley & Lowe, 2012). Prescott (1987) regards sand esmplex element that affords
manipulation and chang®Ids (1987) recognizes the manipulative quality of sand that enables children to
experience and discover qualities of basic maleriSand can mix with liquids and bleaped, poured, molded,
or movedwith play toys (Marcus, 1998; Striniste & Moore, 198®&ore & Wong, 1997).
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Weinstein (1987) identifies materials such as sand oradirstimulatingtouch through their soft
quality, which contributego a less stressful anshore comfortable environment. He further daims how
manipulative elements suchsandc an pr omote childrenés dramatic
resultsindicatesand as one of the most popular elemuiitts which children engaged during play. The findings
al so marked that mor e t han Indwefe draratic play. Betausenob its
manipulative quality, children transferred sand vitikir hands or containers treate pretend play materials
suchasa fAcastl e, 0 # Childrenonanjpdlated sandfdsringuwhile @laying pretefdie play

6f ortsd o réCGhiddree enjoyed the diverse opportunities sand offered for shapnd creating

pl ay.

nt el

representative object®ne child explainedi What | |1 i ke about it is bed®ause Vi

Further, sandbs wsvalfitt mnidnsn@aini edi | alh 0 wte aithghe alemert r
to be constructive playncluding digging in the sand.

Researchers recognize the value of sand for its ability to pravideiety ofplay opportunitieMoore

& Wong, 1997) andincrease the complexity and diversity of play environments (Moore & Wong, 1997;
Prescott, 1987) . Many children indicated how sand

of cl

pr

playing in the sand box. Sometimes | make stuff with things,dikél sand castked Anot hstated c Al | d

like to dig holes and find golden rocks. | also like to build houses for the dashes. We make hop holes; we dig up

and make mountairsFrom another childi My f ri ends and | col | ustcsomesypen d

of sprinkles that you think it is sprinkles that you use to make cake or cupcaket h e r otedthat tlilky e n

pretend to make fifire, o Apoi son, 0 withe dandaThese findings

and

n

fisand

indicatethe value of manipulativesoft, accessible elemertsuc h as sand for inspiring c

3) Log: Tree logs spread over the behavior settimghe natural zoneMor e t han hal f
interaction with tree logmcluded dramatic playChildren collected tree logs to build imaginary houses or forts.
In some caes, children moved and carriedbalancedn the logs, demonstratirghallenging functional play
behavior. Children alsasedlogsto define boundariei their gamesr asa challengng surface to balanaa
jump.

4) Sticks: Cele (2006) explains how children can create special or secret plitbesanipulative

of ¢

elements such as sticks, promoting a sense of attachment. Moore and Wong (1997) explain the importance of

natural loose elemés including sticks for children to create pretend places and stories. The observational

results confirm these statemert4oret han hal f of c¢chi | dr mcudesldramatic playact i ons

Children created special placeihin the natural zoe bycollecting sticks, leaves, and loghey alsocollected

sticks to create or spread pretdird in the camping areaSticks proved among boys, as trayployed them

in theirgamesa@ guns & orAsisowmoe deshidol d ex pl ai nvighdsticks and/pretendh a s e

t hey ar eChilsirenoatsa seddsticks to dig holes in the tree trunks or the soil, to find ants, or bugs.

e a

Children recognized the variety of affordances that sticks providéd | i ke t o pick up sticks
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| throw them and sometimes | scrape shells with them. We pretend fire with,sicksone chihl d of f e
general, sticks afforded various cognitive play opportunities for chil@@aiidren explained how thegnjoy
digging sand with sticker breakingthe brarches and sticks they used in other ganié®y also expressed
pleasure towardollecting sticks to build the stighile during their constructive play.
Loose elements inspire childrenés dramatic play
Pinciotti, 1988). In this study, children explaingidat manufactured loose and natural loose elements, such as
sand or tirg, offereddramatic play opportunities. Theyatheredloose elements anithcorporatedthem into
their play. One girl explained how they imagisee | | i ng t hings with natural | 0o0:¢
people we sayd)Vh 0 6 s dbaarekt omeone comes up, and doesn6t have t
and saysd like this6 But weeyous ahya v ed Ds 0 me t h i They saymodar 6 @ dlfstheypdot h ? 6
havestickst hey can get one and i f . éindeedyoosd elements stich asysticksa n n ot
stimulated childrends i magination through their mani g
5) Mulch: Moore and Cosco (2010) describe mulch as a safacsuforuse inoutdoor preschool
settings. However, designers negl ect the value of t
behavior opportunitiesT hi s st udy not e s affonding drandatic plpyCongardditeadtheri n
elementsmulch provided a higamountof dramatic playopportunities because it could be gathered with other
loose materials for use in such play.
Children repeatediyfavored natural loose elements such as mutmh their games with rules
affordance. For exampl@ne of the children explained how they piayMu | ¢ h AfYioguh ttoh:r ow mul ch
others and try not to get mulch on their eyéghildren mentioned another examplefla€ at ch t he Mul ch o
where you get a certain amount of mulnid see who has got theons tThednanipulative and transformable
quality of mulch inspired children to employ it during games.
6)Dirt: Nat ural | oose elements such as dirt develop ¢
2006). Similar to sand, researchers recognirefar its soft, manipulative quality that promotes a sense of
peace, safe surface, and concrete experience (Moore & Wong, 1997; Striniste & Moore, 1989; Weinstein,
1987). Prescott (1987) considers dirt a commément that affordsliverse play opportuties. The design
guidelinesMarcus (1998) proposefs o r c hi | d resvitobreentsuggéstipooviding opportunities for
interacting with dirt to explore plants and fantasiz&ewise, thesoftness and manipulative quality of the dirt
in this studyenaled children to explore it for creatures. The natural ecosystem fascinated children and their
sense of curiosity. In fact, aitcloded exploratbryf play fehawion.i | dr e n |
Another quarteo f c hi | dr en & s rtinvlted draanatic play mppaevtunitidas theiypretended dirt
to be fipoison, 0 gfobdenpbai ipdwdédWhénAwe mdx the dirt
7) Leaves and flowes. Small bushes, trees, and shrubs supply peomb loose elementsuch as

flowers or leaves. These play props promote the complexity of the site and encourage diverse play opportunities
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(Moore & Wong, 1997; Weinstein, 1987). Previous studiegatet hat | eaves and fl owers s
dramatic (Fjortoft & Sagei, 2000; Moore & Wong, 1997), explorative (Marcus, 1998), and constructive play

(Tai et al., 2006). These natur al |l oose el ements can
theenvironment (Cele, 2006; Olds, 1987). The ressliswvmor e t han hal f of chil drenobs
and flowers associated with their dramatic play behavior. Children enjoyed collecting, mixinggramnging

leaves and flowers for dramatic play means. Some children employed leaves and flowers foctoensind

exploratory purposes. Thexploredleaves to discover how other creatueasstedon them. Flowers had one

of the highest scores in affording constructive play, compared to other elements. In these instances, children just
enjoyed picking upldéwers without any dramatic play purpose.

In conclusion t hese results highlight the value of nat
cognitive play. The followingectioncompares genders for their preference of settings and elements based on
the multimethod results.

7.4 Behaviors and Preferences by Gender

Chil drends 9 pravidevapuabke finformatiorcte create rich outdoor preschool settings
(Winter, 1985)In additontou nder st anding chil dr ends psetthdsethisstudye f or
explored how genders differed in these choices. Gender difference can associate with how children spend time
in, experience, use, and interact with an environment (Cele, 2006; Kontos et al., 2002; Tonyan & Howes, 2003).

This study emayed a combination of quantitative and qualitative methods to understand how both genders
play outdoors and their preference for elements and settings.

Consistent with Parnel]l and Kettersonbés (1980) fi
diverse range of elements and settings. This result implies the necessity of providing a wide range of
opportunitiesn theoutdoor play environment. Moore and Wong (1997) associate this diversity with an increase
in learning and development opportunities €hildren.Boys and girls botlpreferred mixed settings, which
proved consistent with the observational findings. These mixed settings stimulated functional play for both
genders. In addition, girls enjoyed the mixed settings for their constructiveatitasnd games with rules
opportunities. These settings mostly included manufactured fixed elements within a natural context. Cosco
(2006) explains how mixed settings provide challenging, motivating, and variety of materials that children
enjoy. Indeed,the mixed settingsprovided natural loose and manufactured loose elements that children
combined in different cognitive pldyehaviors

Previous studies note childrends preference for
(Frost & Strickland, 185). The photo preference and drawings results implied girls preferred manufactured
fixed elements. Based on the observational results, manufactured fixed elements mainly stihediasadatic
play affordances girls preferred. Previous studies alsotrepog i r | sé preference for dram
with friends (Campbell & Frost, 1985; Gershner, 1985; Matthews, 1977; Spiller & Williams, 1985; Throne,
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1993 Weinstein, 1987 onverselypoys preferred manufactured loose elements that mainly offenetional
and game with rules opportunities. For instance, boys used the tires as a challenging surface to balance and
evaluate their abilities with peers. Previous resear
play opportunities (Ozhmir & Yilmaz, 2008; Throne, 1993). These findingdicatet hat <chi | drends pr
for elements associated with their afforded play opportunities (Kytta,)2003

The observational results showed that natural settings stimulated different cognitive Iptaps and
girls. These natural settings stimulated exploratory and dramatic play for girls. However, natural sektings
the most potentiain stimulating all cognitive play types for boys. The findings are consistenttidte of
previousstudies(Fjortoft & Sageie, 2000; Johnson and Hurley, 2002; Moore & Wong, 1%8ig)gesting the
complexity of the site and features within natural environments can create spatial and experimental qualities
that develop a sense of wondearchildren. This observatioresults agreavi t h chi |l drends i nter
indicating their preference for natural settings. in previous findings (Fjortoft & Sageie, 2000; Malone &
Tranter, 2002)the natural settings provided natural loose elements that children favored theingrawings

and interviews. These natural loose elements stimulated constructive, exploratory, and dramatic play for both

gender s. This finding verifies Ni ¢ heslthe éimpditance (ofl 9 7 1) t
manipulative and loose etee nt s f or childrends diverse play chance
natur al settings in affording theseLlikIMeoneendtCoscd or ¢ hi
(2007),the researcher discovered tfigersity of opportuniteswiti n t he nat ur al settings

need for exploring the environment.
Additionally, chil drenods preference for natur al
experimenting, and shaping opportunities they offer (NLI, 208@lts referrng their favorite childhood place
typically outdoor environments wherethey played with natural loose elements (Cobb, 1977; Marcus, 1978;
Louv, 2005) A survey of thehree qualitativanethods shows that bogfenders favored manufactured fixed and
naturad loose elementsin comparing the preference for category of behavior settings, the photo preference,
drawings, and interview resultdl implied both genders favored mixélde behavior setting. Mixed behavior
settings in turn, provided the natural loosend manufactured fixed elements that children employed in play.
These behavior settings stimulated childrenbés curi osi
Unfortunately, few studies shed light on fowuo-five-yearol d chi |l drendés cogni ti v
preferances. The results of this study extend -reparts asean t k noh
means to understand the preferred cognifN@y. According to the results athe interviews and photo
preference, both genders favored functional and dtianplay behaviors. This finding was consistent with the
observational results. Children enjoyed being active and interacting with various elements. Functional play
offered children exciting, challenging, and stimulating experiences with the outdooo enwire n t . Childre

preference for functional play may associate with the available play structures that afford this behavior (Pack &
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Michael, 1995). Another reason may be thanuaofactured fixed elements requiless effort for children, as
they aremore roticeable. Based on the data, children perceived mixed sestigering the most functional
play, where they enjoyed activities such as running, jumping, or balancing.

Throughout dramatic play, childremttach meaningsto objects, developing their afbact thinking
(Johnson et al.1999). Studies report how gealr i ent e d, complex dramatic beha
attention span (Berk, et al.,, 2006). Both genders enjoyed practicing getated rolesthus learning to
cooperatedeveloping sociaskills, and stimulatingheir imaginative skills, (Chia, 1985; Tai et al., 2006). They
also developed their creativity through transforming objects and actions (Weinstein, 1987). In conclusion, these
findings imply the value of environments that stimulen d support chi | Mostefnttiese dr amat
environments offer a variety of loose elements that also stimulate dramati(Fpdesy, 1985; Marcus, 1998;
Moore & Wong, 1997; NLI, 2007)This research studidew genders differ in their preferenaa £lements or
behavior settingslt also explored teacherdpinion and behavior as a moderator variable that may change
childrends b seotiondiscosses theBehresulta. e x t
7.5 Teacher§Perceptions and Interactionsoward Chi | dr end sayOut door Pl

The interactions between the child and context develop and shape patterns and relationships over time
that associates with their development (Riuidaufman & Pianta, 2000). Ecological theories explain, thpart
from childrends ahdreaebitbkbdi shtesactieanbhenffect childr
Morris, 1998). Research believes family and school environments tavégher inftence on chil dr e

developmenthan their socioeconomic status or ethnicity (Bronfenbrenner, 19%ié).rdsults of this study

contributes to a growing body of research suggesting the value ofickild c her i nteraction, teas
and experience, and early |l earning chisrdsearctseyaluatedr r i ¢ ul
teaches @ pi ni on towards <childrenés play and devel opment

interview data.
In this study, the teacherssociated with the foeto-five-yearold childrendescribed themselves as
highly educated and experienced with yowhgdren. According to previous studies, trained teachers are more
responsive toward childréndevelopment and daily experiences within childcare settings (Kontos, et al., 2002).
Supporting this findingthe teachers expressed and recognized the signifie of outdoor environments for
young children6s seldtegcating ithe imndobr cuericypum rwithe thec @utdoors, teachers
believed in providing and stimulating educational and learning experiences through the outdoor learning
environment.Theye x pl ai ned how they combined the curricul um
learning. They also expressed how this opportunity mostly associated with the physical qualities and
af fordances of the preschool 6s outdoor environment.
Researchers bele that culturallyt eacher s train to be influential 0

& Howes, 2003; Kontos, et al., 2002). Consisteith this viewpoint, some teachers insisted on providing an
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interchangeable environment and interesting opportunitieshildren to stimulate their play. For instance, they
explained how they incorporate field trips to encour
teachers tried offering satisfactory play props for children to develop their creativdtyinsegination.

Occasionally, the teachers set up play themes to prgropp play Theresults of this study support the value

of child-teacher interaction artde a c Ibekefsies®hi | dr endés devel opment. The foll
t eachebavosr6 during childrends outdoor play associated v
the section explains e a c insight sowarddifferent play zones

7.5.1 Child-teacher interaction and cognitive play behaviors

Chil drends i rsfthe mtnmsitally lewwlaed ondersganding of social interaction between
peers that occurs without communicating with teachers (Dyment, 2005; Titman, 1994). Moreover, this
interaction among children devel op sTrantér,i2008)rDermghess soci al
preschool period, the chigégacher relationship is a critical experience dbildren that predictheir cognitive
skills (Burchinal et al., 2002; Hamre & Pianta, 2000). Groundeachild-centered philosophyeachers may
beieve childrends right t o plbhaspptifiumelay bgnefasiBennettaWWoed, t hei r
& Rogers, 1997).

Considered as an important part of the prescMiofosystem, some studies examined the association
betweent e a ¢ hosrinwléementand chi |l drends play behavior. For ex:
suggestthe eacher 6 s pr es enc eisassociated wtineduces tedels of gamplex playpMtha y
objects. However, the teacher 6s idrerevehe weceeplayihg aonen o t i nf
Kontos and colleagues (2002) conducted a similar study, whehigdren received high amount t#fachetfree
involvement. The findings signaled that teacher involvemerttiggeredc hi | dr enés compl ex pl ay
interacting with peers and objects. Consistent with these findings, most of the observation data in this study
indicatesc h i | dncreasefesgagement in various cognitive play behaviors when teachers did not interfere
with their play. The results expreseth si gni fi cance of fr ee podavglopftheir chi | d
insight towardthe environment.

Duringt e a c hustodml@ehavior, most children did not engage in any cognitive play behaviors.
Additionally, the findings indicateghat teabers & cust odi al chHidrem alwingoautdodr laya r d
negativelya s soci ated with childrenés functional pl ay. I n
findingsimplyt hat c¢ hi-endagement is play associated withh e t eraalvlneent.GDsiring non
play engagement, childrdrehaved passive or isolated, whielsultedin their low participation behaviors.

Johnson and <coll eagues [(osith® Behavios togagde Is it | dtrheantd st epal c:
associates with childrénsocial @ cognitive development. Consistent with this interpretation, when teachers
behaved neutral or positi ve theohidrarredgaged inh furictbmakeprap 6 p |l ay,

addition, research by Gooncu and Weber (2@0@)lainsthat childrentendto involve themselvewith adults
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more when they are concentrating on goalkented problem solvinghan operended play (Goncu & Weber,

2000). Johnson and colleagues (19883erved hat teachers mostly dirTeted chi
reailts of this studyalsosuggestedhatt e acheu s b al or positive reaction dur
the odds of childrends constructive or games with ru
behavior, children were three timasre likely to involve in constructive play. This positive association may

result from teachers directing supportingchildren during constructive play.

The observation data in this study suggested 't h,
through their own direct participation in the game. Supporting this finding, research considers an association
betweeranadul t 6s receptive engagement and childrends dev
Kontos, et al., 2002). A study conducted byvayet al. (1980showst hat chi l drenbés play di
when they played with teactseecompared to when they played with peers. In fact, teachers can inthease
levelofplayt hr ough receptive involvement duloox-Hegog,cl®v)l dr enbds
Conversely, extreme play intervention can negatively
Teachers require extra training to understand when t
(File & Kontos, 1993). Inconjunction withthese findings, this studgfferst h at t positwehbelrados
decreases he odds of childrenés participation in dramat:i
suggest different chilteacher interactions associateh different cognitive play behaviorsTe achersé non
involvementofteni nspired chil drends cognitive play. Neverthel
childrenods cognitive pséctoy e xbpel haai vni so r t. h edrh tbewf tdobl plapswoi nap |
opportunities the outdoor learning environment offered for young children.

7.5.2 Teachesdperception of the play opportunities of the outdoor environment

Chil drends experience in chil dcar a&aning ennirorenerss as s ocC i
and how itaf f ect childrends s kiHeihbserg e ald 20@le in d¢his stpdy, etaachers( Pe i s r
explained how different attributes of the outdoor | e
teachers believedach zone supported a certain area of-develop
being. They explained how the natural environment provided many learning opportunities for children. The
teachers perceived the natural zaseinpredictable, exditg, and providing different experiences in each play
session. They expressed how this environnesabledchildren to be independent, while providitigenmany
person&nooks and chilescaled spaces

Teachers believed the children to be more cooperafithéwthe natural zone. They explained how the
plentiful natural loose elements offered various exciting play opportunities for young children. Consistent with
chil drenods explanations, teachers expressethoschow chi
el ement s. They also believed that | Adso eomsistent vatimteent s i n ¢

observation results, teachers believed the mixed zone providetyptaynbining natural features. Confirming
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the behavior mapping findings t eacher s expressed the value of the mi
opportunitiesand challenging activitiesSTeachers furthesensed the manufactured zone wamnofunctional
compared to the ot her 2z o ndecseasdiftdrestyevehandlack of mopivategptay d c hi |
opportunities in this zoneand that the zonemostly offered functional play behavior. Similar to the
observational findings, teachers mentioned the sand area in the manufactured zone &an avipicicehildren

engage in constructive play behavior.

Combi ning natur al environments with trained t ea
development and learning (Wechsler et al 2001; Moore & Wong 1997; Zask, van Beurden, Barnett, Brooks, &
Dietrich, 2001).In the natural outdoor learning environment, such as the Washington Environmental Yard,
children wih various learning styles gainkdowledge through various handa learning opportunities. These
experiences stimulate a sense of excitementeatablisha base for future educational experiences (Moore &

Marcus, 2008). Consistent with thierception the trained teachers in this study believed the natural outdoor
environment offered richer anthore diverse learning experience compared to the manufactoee. They
expressed how the seasonal change, variety of creatu
sense of wonder. The teachezgplained thatt h e natur al environment stimul a
imagination, social interactiorgense of responsibility, and competence. Consistent with the observational

results, teachers believed natural features offered children personal territory and hiding possibilities.

In summary t his study aimed to r ec ogonsasocidtes witht eac he
childrenods cognitive pl ay behavior. I n addition, t |
environment and compared them with the observational data. Basechan t eirdecviews, the éesult of
this study highligptthev al ue of natur al and mixed outdoomtrThel ay en\y
teachers recognized thespacesto beengagi ng, interesting, and support
environments provided various play opportunities for differentrésts and abilitiesT he t e @imibnsr s 6
supported the observational data, which suggested the importance of natural elements and natural settings for
childrends cognitive play behaviors. Thaenetfoddtudyo wi ng c|
The conclusions offer suggestions for future design of outdoor preschool environment. Additionally, the chapter

explains the study strengths and limitations.
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CHAPTER 8: CONCLUSION

Diverse outdoor environments provide children opportuniteseikploration, wonder, and learning
(Collard, 1971; Freuder, 2006; Moore & Wong, 1997). The results of this study suggest diverse outdoor play
environments inspire different cognitive play behaviors for different children. Limited literature thoroughly
exploreszones, behavior settings, or el ements that i nspi
describes the main conclusions of this study. It also explains how future policy makers and designers can
employ these results in their desidecisons Further, the clpter explains the limitations astrength<of this
studyand directions for future research.

8.1 Main Conclusions of the MultiM ethod Study

Employing multiple sources of information, this study aimed to explore various facets aitttoor
environment for childrendéds cognitive play, l eading t

8.1.1 The value of natural and mixed natural and manufactured outdoor environmental zones

for cognitive play.

Manufactured and mixed natural and manufactured outdogronmental zones are associated with
chil drends f un c taiyotmeadognifivé play types tn eonttast, anatural environments support
more constructive, exploratory, and dramatic play, compared to manufactured and mixed zones. Mixed zones
are associated with games with rules and exploratory play. In general, the findings stress the importance of
natur al and mixed zones for stimulating young chil dr e

8.1.2 The value of natural and mixed natural and manufactured Heavior settings for cognitive

play.

Natural and mixed natural and manufactured settings appear to stimalées cognitive play
opportunities through their variety, complexity, and unpredictability. Such settings challenge children with
different abiliies to engage in different functional play behaviors. Findings show that natural settings offer
many constructive, exploratory, and dramatic play opportunities through natural loose materials, such as sticks
or fallen leaves. Mixed settings provide the @bemwity and challenge of manufactured fixed equipment
combined with manufactured loose and natural loose elements. This combination stimulates functional,
constructive, dramatic, and games with rules play. Results underscore the importance of widephizpogra
open spaces provided through natur al and mixed setti
the resultsindicatethe importance of environments that provide natural loose elements for stimulating games.
Natural and mixed settingppear tosupportvarious cognitive play behavior opportunities.

8.1.3 The value of natural loose and manufactured loose for cognitive play

Results suggest that children mainly prefer manufactured fixed and natural loose elements.

Manufactured fixed elemémappeato encouragenostly functional play. Further, children enjoy manufactured
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fixed elements that offer hiding and climbing opportunities. Natural loose elements intrigue constructive,
exploratory, and game with rules play. Natural fixed elementpsthe existence of small creaturssch as
worms or bugs that inspire many exploratory play behaviors. Manufactured loose elements appear to be
supportive for functional, constructive, and game with rules behavior.

8.1.4 Implications of teacherchild interactions during outdoor play

Trained,educated teachers recognize the learning value of outdoor play environments and integrate
their educational programs with various outdoor opportunities. These teachers understand the play value of
natural environmets for variable, challenging, exciting opportunities. Trained teachers recognize the value of
manufactured and natur al | oose el e me Artesventforo during hi | dr e |
chil drends play may enceuplgge. hFghtherd eviedasclodr &co gan
interaction with children during free play may incr e:
with rulesplay. I n conclusi on, t he isegaluablete chidden dbse heaxwp eorri eamncde ow
outdoor learning environments. The followisgctiondescribes how these conclusions edohfuture design
and policyin increasinghe probability of cognitive play.
8.2 Implication for Future Policy and Design

Given the increasingse of childcare centers e United States young chil drends ex
these spaces have become a major consideration for public policy (Hesgmeerg et al., 2001). Literature
associates childrenbds exper i opreral belmviocsHCoscd, 2@08; &lLl,c ent er
2007; Moore & Cosco, 2010RAs policy makers aim for highuality childcare, the current study intended to
propose design gui del ipormstiestfdr eognitive playwhite reating arhenjoyabl e n 6 s o
outdoor learning environment for children. These design suggestiapsassist in the renovati@nd building
of existing outdoor preschool environments.

1) Incorporating natural and mixed natural and manufactured environments in outdoor
preschool envionments: Naturalenvironmentsstimulate diverse cognitive play opportunities for children. In
the urbanizedsetting outdoor preschool environments can increaseppertunityfor cognitive playby adding
natural features to existing sites. This transexprovides many cognitive play opportunities through diverse
and challenging settings and elements.

2) I ncorporating natur al sett i ngsNatural engiforimendsr e n 6 s ¢
have challenging, interactivearied and changing qualés. Natural settingsiclude natural fixed elements
such as treethat offer natural loose elements for inspiring enjoyable cognitive play. Natural settings support
ecosystems and creatures that intrigue childrends exg

3) Including mixed natu r a | and manufactured settings in child
Mixed settings stimulate different cognitive play behaviors through the challenging quality of manufactured
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fixed elements. These settings also inspire exploratory, dramatic, andvgdmeiles play through natural
loose, natural fixed, and manufactured loose elements

4) Providing diverse manufactured | oose and nat ul
environments: Manufactured loose elements stimulate functional, consteyjcimd games with rules play.
Further, natural loose elements are valuable for constructive, exploratory, dramatic, and games with rules play.
Outdoor play environments with diverse loose elements can encourage diverse cognitive play behaviors and
enhance hi | dr ends | e ar ndhaperexplhihsdhe finotdtions o this sgudys u b
8.3 Study Strengths

This studyassistdn understanding how young children interact with the outdoor physical environment
as follows:

1) Extending research on outdoorpe s c hool physical environments and
behaviors: Through combining multiple methods, this stuoffers a perspective towattbw specific zones,

behavior settings, and elements inspire diverse cognitive play behaviors for childréedlstndies explored

the design characteristics of outdoor preschool envir
2) Recognizing young childrends right to express
environment: This study employed three qualitativeethods to explore fotto-five-yearol d chi | dr en 6

perceptios and preferenceof outdoor play opportunities. Supporting the UNCRC, this approach recognizes
childrends right t 0 e x phimied research eonsidered presehagedc @li d dk e n 2 6 0 !
opiniors about how they enjoy their outdoor preschool environment.
3) Combining quantitative and qualitative findings to increase internal validity: This study
employed multiple sources of evidence to assess how the outdoor physical enviraffiondatcognitive play
opportunities for young children. Considering the cresstional quality of this study, the combination of
multiple methods increased internal validity (Groat & Wong, 2002). The behavior mapping provided an
objective insight aboutis affordance and how various zones, settings, and elements stimulated cognitive play.
The qualitative methods contributeslu nd er st andi ng and interpreting childr
4) Extending research on mixed and natural zones of outdoopreschool environments:
Controlling for chil expleredths ialuevohnatural brid Imixeadygnes tfoh inspiring t u d y
different cognitive play behaviors for young childrelRew studies have compared natural, mixed, and
manufacture@oneghat contain diverse behavior settings and elements in outdoor preschool environments.
5) Considering behavior setting as a unit of analysis to increase external validityrhis study
separated the three zones into associated behavior settings. thddedhavior settings functioned as multiple
subunits of the outdoor environment, allowing comparisons of their cognitive play behavior affordances.
Regarding the characteristics thie behavior settings, many of thepnove comparable with global instances,

such as the trees, hills, or pathway. This quality increased the external validity of the study.
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6) Extending research on the value of natural and mixed settings within outdoor preschool
settings for chil dr eThé esultsofghistadyiaccentuadeehe enpartgnoreohnatural
and mixed settings for c hi | Bagading the cormplexity and vagietypot ay e n
natural and mixed settings, few studies explored their cognitive play value for children.

7) Understanding the cognitive play affordances of natural elements for preschool children to
increase external validity: By employing elements as a unit of analysis, this study explored the cognitive play
affordances of natural elements. Considering the global similaofiegatural elements, the results of this
unique site may correspond to the cognitive play affordances of similar elements.

8) Complementing research on the value of natural and manufactured loose elements for
preschool aged children: This study complementdli c hol son6s ( 1f9o0sk )elenteritseandt he or vy
emphasizethe cognitive play value of natural and manufactured loose elements for diverse play motivation.

9) Extending methodological approaches for communicating with preschool childrenthis study
investigatedh ow di fferent vi sual and verbal tools can i mpt
Further, the resultsuggest he val ue of vi sual tools for sharpening

10) Extending the methodological approaches for recording cognitivelay behaviors: This study
extendPack and Mi c ha ebyénsploying ®@ribjnationeotobsarvatiom and interview methods
for deciding the cognitive play behavior codes.

11) Extending research on the value ofeachersd understanding and educéion and young
childrends cogni t iThisestudy toasiderotpapbémteragtion aind beliefs assignificant
Mi crosystem that associ at. elsalsavredognizeghdn impodanee o s a cloggms @ i v
positive interactiorwith childrenin supportingtheir play behaviors.

12) Controlling f or Mdstipartitipaats d this stublyare fromthighrsoce®t i ¢ s :
economicand Caucasian backgrownd his quality enabled controlling for ethnicity and seemnomic situs.

The researcher coded the behaviofsthe same children different days andthe same observed children
participated in the qualitative evaluation. This combination intensifies the internal validity of the findings.
8.4 Study Limitations

Like anyresearch study, this study hadriousdrawbacks ranging from sampling and data collection
methods to generalizing the findings. The following paragraphs address the limitdtibissstudy.

1) Lacking measurement of cResearchsuggesissthatcchildreniwithi v e de
cognitive delaysareless likely to engage in complex cognitive play behaviors, such as dramatic or games with
rulesplay (FarmerDougan & Kaszuba, 1999; Johnson & Ershler, 1985; Kélipce, Ryalls, & Glover, 2002).

This study recognizegzhow t hi s fact may affect childrends play ©b

prevented measuring childrends cognitive | evel
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2) Challenges of coding cognitive play behaviordrior studies report the difficulties with coding
andsbj ective interpretation of <childrenés cognitive p
Pack & Michael, 1995). Researchers remark about weaknesses of behavioral observation, such as inaccurate
recordings, altering observation standards thinotigpe, and reduced reliability because of the complexity of
ratings (Doll & Elliott, 1994). Based on the pilot study, these limitatiais® manifested themselves in this
study To increase the validity of t hsewvedcas thee lsasis ofPtlhisc k and
study,combiningtheo b s er vat i on and interview approach during co
This approachmade coding more accuraa@d not based on personal assumptibm®rruptions may affect a
c hi | d 6 ar, whiagh hsanetacceptable in many observational studies. Througkthe observations, the
researcher aimed for the minimum amount of interruption.
3) Small sample size for quantitative findings:The behavior mapping included 36 children,
consisting of15 girls, and 21 boys. This sample size is inadequate for statigmeralization purposes.
Through combining qualitative methods, this study aimed to overcome this limitation.
4) Young children are not always reliable respondentsConsidering the qualitive data, the four
to-five-yearolds did not always proveeliable in their explanations/erbal communication with children
sometimes presented problen@h i | dr e n &6 s pessepskdasoraet inadequades coding purposes.
Consistent with previoustsudi es (Wesson & Sal mon, 2001) pecambe var.i
apparentas each childdiffered in drawing skills. In fact, girlsommunicated moréhrough drawings. This
di fference affected childremnctioemethedsi re t o engage in a
5) Short memory spans of young children in qualitative methodsSome children had shorter
memory spansluring qualitative data collection. This problereateddifficulties for them to recall elements,
behavior settings, or their play tydebecamenecessary to apply the photo preference and drawings to promote
chil drenods me mor y retri evalred mire tireer anth ednaerdration, which s app
exhausted some children.
6) Different proportion of genders in qualitative methals: One other problenthat aroseduring
qualitative data collection associated with gender difference. In general, girls were more willing to participate
and explan their thoughts and memoriesmpared to boys. Hence, the qualitative data may not offelusst
insight toward thepreferences ahegenders.
7) The crosssectional quality of the study: The study results focusn a snapshot of a group of
children at a certain time. ausality is often unclear in this type of study. Further, this esesimal study
excludes childrends previous experiences within the

behavior. Thus, the results may change through different weather conditions.
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8) Assessment of a single preschool outdoor spackhis sudy compared three zones of a single
outdoor environment. This situation weakens hios&v well the results can be generaliz&tn, 2009). Apart
from these limitations, this study had many strong qualities that the foll@ertgpnaddresss
8.5 Suggestios for Future Studies

Recognizing the findings and limitations, future research suggestions include:

1) Exploring children with different socio-economic characteristics:This study mostly expked
Caucasians with high soe&zonomic backgrounds. To fulfithe gap of knowledge, future researstmould
explore how young children from different ages, ethnicities, cultures, family background, parent education, and
economic level display or prefer various cognitive play behaviors.

2) Comparing the cognitive play behavior betweengenders: Within this study, gender proportions
in observations and qualitative methods were not equal. Future studies may explore similar proportions of boys
and girls behavior in different outdoor physical environments.

3) Extend methal ol ogi c al approaches that increase the rel
This study employed visual and verbal tools to increase the reliability of cléldren r e sFptorenreseasch is
required to extend the effectiveness of combined interaiedvvisual tools for different age groups.

4) Empl oying l ongitudinal research to under stan
preschool outdoor environments:The results of the current reseawte based on a crossectional design.

Future longitudia | research can compare childrenés different
spans and seasonal variasoithe longitudinal studies can explore if young childvemo interact in natural
outdoor learning environments develop a serissgewadship and love towardatural environments.

5) Extending research on the cognitive play behaviors of different preschool outdoor
environments:Contr ol l ing for childrends c o gaycampavediffedeatyv el o p me
outdoor learning mvironmens with various physical environment attributes. These stushiesldaddress how
different elements and behavior settings offer different cognitive play behapioortunitiesfor young
children.

6) Recoding for physical, social, and cognitivelgy behavior and the outdoor play affordances:

This study suggests future research to record for C
activity level s. This understanding proposamsenta mor e
and behavior interactions. In this approach, researchers recognize elements and behavior settings that have

di fferent play values and extend childrends engagemert

7) Extending on the i mportance Dbértehicheérebvndsraonog
chances: This study involvededucatedtrained teachersvho wereconcerned about the play value of the
outdoor environment. Future studisbould extend knowledge on how teachers from various ethnicities,

educational level]s and experience hinder or d e veeih @ygdoorc hi | dr e
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environments. Through this comparison, educational policies recognize the value of trained and experienced
teachers for childrenés experience and development.
In conclusion this study suggests the value of diverse natural and mixed settings for supporting

childrends cognitive play behaviors.
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Appendix A: The Pilot Study

Pilot studies are miniersions of a fullscak study, preesting a particular research (Polit, Beck, &
Hungler, 2001; Van Teijilingen & Hundley, 2001). Reporting the success or failure of a pilot study helps future
studies employing the same instruments or methods (Mason & Zuercher, 1995). Jaajustdfonduct proper
adjustments to the methods, the researcher conducted some pilot studies. The pilot studies managed and
evaluated small samples of data before tfe@n data collection. The pilot studiesvealed shortages in the
design of proposed maitls or addressed procedures. Understanding these weaknesses saved time and
resources for the final data gathering. The following sections explain the pilot study precaciinesults. In
addition, the sections explaimw the pilot results altered the thedological procedures and protocols.

A.1. The Pilot Study for the Behavior Mapping

Observation is a significant approach for listening to children, especially younger or less expressive
children (Clark & Statham, 2005). The behavior mapping data colfefihds its foundatioron the behavior
settings and affordance theories (Cosco et al., 2010). The researcher conducted two pilot studies to understand
and improve data content and collection procedure during behavior mafiagilot studies developed
relevant questions and conceptual clarification of research design (Yin, 2009).

For the pilot study, the researcher intentionally selected two preschool settings. Purposive sampling
selects individuals or cases that satisfactory information to answeresiearch questions (Patton, 1980;
Sommer & Sommer, 2002). This selection associated with the complexity and variety of elements and behavior
settings in both outdoor learning environments. The NLI team had designed both outdoor learning environments
tostreagt hen chil drendéds contact with nature.

The first preschool, Bright Horizons Family SolutionsHatrrison Park (BHFSHP), i Cary, NC.

The outdoor learning environmenhcliuded natural and mixed zones with various natural, mixed, and
manufactured behavicettings. The recess houwrgntainedtwo sections for each age group of children. The
manufactured zonmcludedtwo jungle gymsa wide area of sand around the gymsdane spring bouncer,
while at the left side was a bench and table under a sheftemmixed zone incorporatelenty of climbing or

fruit trees; bushesg pergola;a wooden platform; movable boxesgraded garden plog bicycle track around

the grassand a storage area for bicycles. Based on staff i@ of the teachers had achalor's degresin

Early Childhood Education (EHE) or a related field. The teachers had at least two years of experience working
with young children. Information on the cerdelemographis was uavailable.

The second site for the pilot study was the EEEdescribed in the prior chapteBased on staff
report, the center had 200 children wiamged in age from 6 weeks to 5 yedmslonging to theipper middle
classsocioeconomic groupand above average cognitively. At the time of study tédachersnivolved with 4

to-5-yearolds, were four females, ages ranging betwee3®@ears. The teacheall hadb ac hel or sé degr
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three in ECEand one in art education. Three of the four teachers @etploutdoor training sessions that
supported cowihinlnatureendés pl ay

The pila study focused on fotto-five-yearold children. The researcher observed 42 children within
the FEELC during behavior mapping. The study involved 28 boys and 14 girls, with a diverse ethnic
representation of 31 Caucasian, 1 Africdmerican, and 10 Asiachildren The researcharoted38 children
within the BHFSHP. The children consisted of 18 boys and 20 girls, with 29 Caucasian, 4 African American,
and 5 Asiarchildren

A.1.1 Procedure and protocols for behavior mapping pilot.

The study systematically observed children during September 2011. The observationcszssiau
during morning outdoor playtime (center 1 session = 50 minutes, center 2= 60 minutes). Consequently, a least
possible time or weather difference existed betwtbe two sites. Behavior mapping sessioosurredduring
mild climate days (center 1= 62°F, center 2=65°F). The observation included a systematic circulation through
behavior settings based on ftefined zones.

For both preschool settings, the researdoenpleted one observation session, Witlrounds in SAS,
and nine rounds in Bright Horizons. Each observatiomsisted of 80-second period. The researcher watched
the children within the first 15 seconds and coded for their gender, cognitive playidishand the elements
they interactediuringthe next 15 seconds. Thesearchepositioned herself ipredefined observational zones
and coded play behaviors. When one round finished, the observer was in her first observational zone. During
behavior maping, the observer avoided communicating with the children. However, the observer sometimes
needed to draw close to identify childrendés cognitiywv
researcher imported the observation data to the Gi8 GIS program simplified placing the data points with
their assigned information.

The observer coded for childrenods | ocAntaadon and

e} )

recorder with a beep sound identified the observation period. Based oast#wch intent, the POS scale

(Rubi n, 2001) seemed the most suitable scale to ic
observation, the researcher recorded each el ement t h:
(2006) hierachy, these elements organized into five groups: manufactured fixed, natural fixed, natural loose,

toys, and wheel.

A.1.2 Analysis and results of the behavior mapping pilot.

After completing the behavior mapping, the study imported the data to the GtffamroThe
researcher created attribute tables for childrenos
accumulated the results of the two preschool settings to have a general scope of the cognitive play behavior
affordances. The data evaluategé ehent s as i ndependent variabl es, chil

dependent variables, and gender as a moderator variable
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Overall, the behavior mapping presented 471 data points (S3¥$=hd FEELC=237). Figures A.1.
and A.2 show the distribution fothe collected data points for each preschool site. Figure displays the
cognitive play behavior affordance associating with each element. The results pointed out that boxes, pathways,
strollers, trees, grass or dirt, and woodclspgportfunctional play (p<0.01, df=33). Sand had the highest
constructive play affordance (p<0.01, df=33). Additionally, adjustable pipes offered aahighint of
constructive and exploratory playroys and fabrics mostly supported granted dramatic play. Tire tubes afforded
games with rules more than other cognitive play behavior types

The pathway provided the magpportunitiedfor functional play. Grass or dirt had a high potential for
offering dramatic and games with rulpky. In addition, adjustable pipes provided thest exploratory play
affordancesGrass or soil, pathway, and sand substantially offered more cognitive play behavior opportunities
than other elements. The results suggested that functional play behavior was the most typical play behavior.
However, chitiren in both sites least engaged in exploratory play.

Figure A.4 compares each category of elements for their cognitive play behavior affordances. Fixed
elements provided the least exploratory and constructive play. However, fixed elements offeredtthe mos
functional cognitive play behavior. In addition, fixed elements were the most capable in affordiptayon
behaviors (p<0.0001, df=5). Natural fixed elements afforded the least constructive and games with rules
cognitive play behavior. However, they sificantly scored low in not affording any cognitive play behavior.
Moreover, the results implied these elements were supportive in affording functional play behavior (p<0.01,
df=5). On the other hand, natural loose elements significantly afforded cdivetrptay behavior more than
other elements. Natural loose elements provided constructive and functional play opportunities, more than other
cognitive play behaviors (p<001, df=5).

Fixed elements significantly offered the most functional play (p<0.0G4)dNatural loose elements
substantially afforded constructive play (p<0.001, df=4). Natural loose and toys mainly afforded exploratory
play behavior. Subsequently, toys, natural loose, and natural fixed elements chiefly afforded imaginative play
behavior(p<0.001, df=4). By granting hard surfaces (exp. pathways) as fixed elements, manufactured fixed and
natural loose elements afforded the most games with rules (p<0.001, df=4).

The study suggested that females engaged imdtactional play behavioandleast with exploratory
and games with rules play (p<0001, df=5). Figure.AlSplays gender difference related to cognitive play
behaviors. The findingsuggestthat boys were significantly more engaged in functional play behavior than
girls. Comparing feale and male children, the results suggested that girls were 8% more engaged in dramatic
play than boys (z=2.77, p<0.05). However, beggaged% more in games with rules play behavior compared
to girls (z=2.42, p<0.05). Compared to girls, boys weresgificantly more involved imoncognitive play
behavior (z=2.12, p<0.05). The results marked boys to be 13% more involved in cognitive play behaviors than
girls (z=3.975, p<.0002).
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A. 1.3 The behavior mappingsd pilot study

i mplicat

The pilot results adjusted some data evaluation or behavioral obsemaimadures in the following

paragraphs.
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1) At first, the researcher did not consider coding exploratory play behavior in the pilot study,
following Smilanskyds coding. ldtohes eevessity, for explsagory playn g ¢ hi |
Subsegently, the researcher employed the POS tool (Rubin, 2001), which considers exploratory play as one of
the cognitive play behaviors.

2) The researcher merged cycling and toys class into manufactured loose elements because of an
inadequate number of dataipts.

3) During behavior mapping, the protocol for coding elements confused the researcher. For instance,
when the c¢child was not interacting with a specific e
element® Mor eover, wrhcted with mudtiplé dledhents, rthte coding was intricate. Hence, the
researcher decided to opende the elementwith which thechildren engaged. In this way, the results can
evaluate how a group of elements may be supportive in affording certain cegidiv behaviors for young
children.

4) During behavior mapping, the researcher struggled to distinguish between some categories, for
instance between constructive and functional play. Rubin (2001) distinguishes between constructive and
functional play th ough t he <c¢chil dds goal during play. The rese
dramatic play even from cues.

To relieve this drawback, the researcher empl oye
Michael compared two observational prodts: one merely observational technique, the other combining
observational technique combined with an interview with children. The observat@wriew resultgroved
effective in recognizing higher levels of cognitive play. For instance, findings sedgashigher degree of
dramatic play based on the observatdiaterview technique. To increase the validity, when play behavior types
were confusing, the researcher asked the child about the play.

A.2 The Pilot Study for the Photo Preference Method

Studiesexplain that although quantitative methods, such as survey, or behavior mapping, are necessary
for environment and behavior research, but not enougl
2005; Darbyshire et al., 2005; Einarsdottir, 2008)e study applied the photo preference technique as a visual
tool for children to describe their experiences and preferred behavior settings. Thetyglptimed to
understand if the photosane understandable for childrand helped their communicatio

The researcher took some photos of children playing in the FEELC outdoor learning environment.
Afterwards, the researcher selected 26 photos that represented behavior settings and significant elements. A
landscape architecture Bh student colleague &t had visited the site reviewed the appropriateness of these
photos. The researcher printed and cut each phti@id x 6 inch scale. The study evaluated the aptness of
phot ographs for stimulating chil dr ennally, the pilotgtadg s es an

explored the interview Il engths and childrends under st
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First, the researcher randomly selected five participating children. The pretest involved 26 photos. The
researcher asked the children if they knew the iogatof all the photos. The purpose was recogninogy
well the children understood the phatds this way, the researchdiscoveredhow children named certain
areas of the outdoor environment.

The researcher asked thercHialvbrifi@amlywacwess élnecgtou
Children understood the question and explored the photos, returning two photos to the researcher. To evaluate
childrends awareness of the photos, Shibsequent questisr c her a
includedfiCan you explain to me why you have chosen this |
named the place of the photo and explained their pref
sandbox. | like playing andunning in the woods, and splashing the puddlesEx pl or i ng t he photo
asked about the basketball net, not included in thi
preference of choosing behavior settings, compared to elemetie. A4. explains examples of interview

codes for the interviews based on elements, behavior settings, and cognitive play behaviors.

Table A.1. Examples of coding

Element Behavior Settings Cognitive Play Behavors
Sand Sand Constructive
Tree Trees Functional
Water Tree Functional

A. 2.1 The photo preferencesd pilot study implicat

The pilot study results signaled the possibilit
behavior settings or eleants provided cognitive play behaviors. The péiatdys uggest ed chi |l dr enés
pictures with broader perspective angles hinttithe place of the settings. Hence, gieture quantity reduced

to 22 and removefbcused angled pictures. The piktudyimplied the need for the interview following the

photo selection tagleanc hi | dr e ns6For instancen a child picked a photo for the pathway behavior
setting, while the researcher recogni themllot study,heor t he
researcher added the basketball picture that one <chi

choosing more than two photos of the outdoor environment. This resulted in a decision to increase the number
of selected phos for the main data collection.
A.3 The Pilot Study for the Drawing Method

Through drawings, children can document information about their opinions, feelings, and knowledge

of the environment (Clark & Statham, 2005). Drawings are ¢hibahdly methodsr e | i an't on chilc
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participation, needs, and skills (Cele, 2006; Clark & Statham, 2005; Powell et al. 2002; Punch, 2002). Children
consider drawing as a natural representation ofesglfession (Hawkins, 2002; Malchiodi, 2012). Applying
methodsbasedo chi |l drends interest and talents helps them t
researcher (Mahon et al. 1996). Conducting drawiagsses on thintentto help children to communicate and

hear their opinions. The pilot study aimed to lexg if children realized the questions and can depict preferred

behavior settings and elements. The ps#ttdy explored the efficiency of conducting drawings after photo
preference. The researcher also sought the possibility of drawing analysis.

The pila study for the drawing involved two phases. For the first pilot study, 20 children took part in
picturing their favorite play areas. After the child
outdoor play and favorite places in theitdoor learning environment. Thenh e r esear cher asked
draw me your favorite places you play within the out c

Sometimes didren drew alone or with peetsecause of time and place limits. Most drawings were
perspectives of one pamlar space that a child liked. Occasionally, children drew objects or individuals not
related to the outdoor play environment, such as their mothers or flowerbeds. It seemed the children had
difficulty recalling their outdoor environment behavior segtinAfter the child had finished the drawing, the
researcher asked about what his or her drawing repre
explanations of their drawings. A child explaineflhis drawing fi l'i ke runmuctrggand cl i mbi |
playingonthe swingg Anot her child stated, A l'i ke to run with
the structure and playing in the sand ldox

The results of this pilot study pointed out the appropriateness of the drawingdnfigtithis age group.

Children explained their drawings and referred how and where they played during outdoor play. In this pilot
study, the researcher did not empl oy a digital audi
made writingcHi dr ends dr awi ngpnsdngng.cr i pti ons ti me

The second pilot study involvetD children who engaged in the photo preference. After children had
completed their explanation about the photo preferen
places you play within the outdoor environment? You can recall them bynlapki at t he phot os on
Some children used the photos to recall spaces. Based on the photo interviews, other children were already alert
to their favorite areas. The reseagchalso explored thaptitudeof coding drawingnterview responses for

cognitive play behavior affordances. TaBl2. displays an example of this analysis:
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Table A.2. Coding example for the drawingterview pilot study.

Independent Cognitive Play Behaviors
Variables Functional Constructive  Exploratory Dramatic Games with
rules
Elements Rope, grass, swing, tire, Green tube, climbing
scooter structure, shelves, tire
Behavior Rope, hill, swing, tire, Green tube, sand, gdxe
settings pathway tire

A.3.1 Thedraw i n gilst&tudy implications.

Based on childrends drawings and explanation in
guestion. The dr awiility tpexpress smaledetaimnd thel ptay oppordusés afforded in
the outdoor learning environment. Given that several children werskiliéd enough to draw their opinions,
interviews seemed necessary édtainingtheir viewpoint. The strengths of this procedure was that it provided
an insightinto which features of the outdoor learning environment children mostly prefer, where they play and
what play they enjoy doing. Based on the pilot study the researcher decided to conduct the drawing data
collection immediately after the photo preference, withpghetos within reach of children to remind them of
the outdoor play environment. This allowed some children to recall behavior settings or elements they enjoyed
the most. Additionally, the researcherranihgsci ded t o wri
A.4 Conclusions from Pilot Studies

This chapter reviewed the procedures, results, and implications of pilot studies conducted before the
main data collection. The pilot studies identified potential drawbacks in following the data collection
procedures. The researcher changed the steps of data collection and assessed whether each question was
meaningful for children.

Based on the behavior mapping pilot study, the researcher combined toys and cycling codes into
manufactured loose elements. Teseacher decided to code for no elementsen the child was not using any
element during play. @ increase understanding towaffiordances, the pilot study called fggem coding of all
the elements with which ahild interacted Fol | owi ng P a(t9R5) apprabch,Mhe adsearmeHerd s
adapted the behavior mapping protocol, employing occasional short interviews during observation.

The photo preference pilot expressed the importar
viewpoints. In addition,hte drawing pilot study suggested the importance of photo preference as stimuli before
the drawings. Through this procedur e, chil drendés dr a

photos performed as visualorigsool s for sharpening chil



188

Appendix B: IRB Forms/Approval Letter

Miowih Carnksa Slaie Usiverskly i 2 land-pranl CdDee of Respsreh and | stion
usiversily and a conslilzesl insitulion of Ge Division of Resasch Adminsialion
University of Norh Carolisa

NG STATE |UNIVERSITY

Campus Hox 7314
Faleigh, Morth Capolina 276057514

D15 S15 2844 (phone
TRSISTIZ (faxp

From: Deb Paxton, IRB Administraior
Morth Carolina State University
Institutional Review Board

Date:  December 14, 2012

Titke:  Cognitive Play Behavior Affordances of Outdoor Preschool Environments: Exploring
the Affordances of Behavior Settings and Eleme nis

IEB# 2965

[ear Lahra Zamani

The project listed above has been reviewed by the NC State Institutional Review Board for the
Use of Human Subjects in Rescarch, and is approved for one year. This protocol will expire on
December 13, 2003 and will need continuing review before that date,

NOTE:

1. You must use the attached consent forms which have the approval and expiration dates of
your study.

=2

This board complies with requirements found in Title 45 part 46 of The Code of Federal
Regulations. For NCSU the Assurance Number i FWAMNE420,

T

Any changes o the protecol and supporting documents must be submitted and approved by
the IRB prior to implementation.

4 If any unanticipated problems occur, they must be reported to the IRB office within 5
business days by completing and submitting the unanticipated problem form on the [RB
website,

5. Your approval for this study lasts for one year from the review date,  If vour study extends
beyond that time, including data analysis, you must obtain continuing review from the [RB.

Sincersly,
NoA j\v"i—__,

Deb Paxton
MNC State IRB
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Norih Carolin State Universily is 2 laad-gram Office of Research and Innovation
univenaty and & constituent insiiwtion of e Division of Research Admimisiration
University of North Caralina

NC STATE UNIVERSITY

Campus Box T514
Raleigh, North Caralina 776557514

919.515.2444 {phone)
QI9.515TTH ()

Frome Deb Paxton, IRB Administrator
North Carolina State University

Institutional Review Board

Diate: March 15, 2013

Title: Cognitive Play Behavior Affordances of Outdoor Preschool Environments:
Exploring the Affordances of Behavior Settings and Elements

IRB#: 2063

Dear Zahra,

Your addendum to the study named above has been reviewed by the IRB office, and has been
approved. Pl wants to use unobtrusive observable data by coding behaviors of children that did
not return consent forms as they interact with play environments. This data will be coded
without dentifiers linked to children without consent forms. This approval does not change the
original IRB approval expiration of the project.

If you have any questions please do not hesitate to contact the IRB office at 919.515.4514,

NC State IRB
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North Carolina State University
Institutional Review Board for the Use of Human Subjects in Research
SUBMISSION FOR NEW STUDIES

CENERAL INFORMATION

1. Date Submitted: 11.30.2012
la. Revised Date:
2. Title of Project: Cognifive Play Behavior Affordances of Oufdoor Preschool Environments: Exploring the
affordances of behavior sem'ngs and elements
Principal Investigator: Zahra Zamani
Department:_College of Design
Campus Box Number: 7710
Email: zzamani@ncsw. edu
Phone Number: 915-633-2877
Fax Number:
Faculty Sponsor Name and Fmail Address if Student Submission: Hobin Moore robin moore@@ncsu edu
10. Source of Funding? (required information): pone
11. Is this research receiving federal funding?: No
12, If Externally funded, include sponsor name and university account number: none
13. RANK:
[ Faculty
[ Student: [JUndergraduate; [] Masters; or B PhD>
[ Other (specify):
Ags the principal investipator, my signature restifies thar I have read and undersrood the University Policy and Procedures for the Use
of Human Subjecis in Research Iassure the Committee that all procedures performed under this project will be conducted exacily as
ourlined in the Proposal Narrative and thar any modification ro this protocol will be submitred 1o the Committee in the form of an
amendiment for ity appraval prior 1o impleme sidtior.

B bl Bl B ]

Principal Investigator:

Zahra Zamani =
(typed’printed name) (signature ) (date)

As the faculty sponsor, my signarure resifies thar I have reviewed this application thoroughly and will oversee the research in is
entirery. I hereby acknowledpe my role as the principal investigator of record.

Faculty Sponsor:

Bobin Moore *

(typed/printed name) {signature ) (date)

FElectronic submissions to the IRB are conside red signed via an ele cironic signature, For student submissions this means that
the faculty sponsor has reviewed the proposal prior to it being submitted and is copied on the submission.

Please complete this application and email as an attachment to: debra paxton@ncsu.edu or send by mail to:
Institutional Review Board, Box 7514, NCSU Campus (Administrative Services III). Please include consent
forms and other study documents with your application and submit as one document.

FREERR * FkEFEEEE

Far SPARCS ajfice wse anly
Reviewer Decision | Expedited or Exempt Review)
Exempt [0 Approved [0 Approved pending modifications [] Table

Expedited Review Category: (1 1 2 O3 O4 O5 Oe6 O7 O8 O& & 9

Reviewer Name Signature Date



North Carolina State University
Institutional Review Board for the Use of Human Subjects in Research
GUIDELINES FOR A PROPOSAL NARRATIVE

In your narrative, address each of the topics outlined below. Every application for IRE review must contain a proposal
narrative, and failure to follow these directions will result in delays in reviewing/processing the protocol.

A

INTRODUCTION

1.

3

Briefly describe in lav language the purpose of the proposed research and why it is important

The purpose of this multi method research is to complement existing evidence based research on
preschool outdoor learning environments. Complementing existing evidence-based research, this
study will focus on how the physical environment attributes of preschool outdoor settings
composed of natural, mixed and manufactured zones stimulates children’s cognitive play
behavior. The empirical data of this multi method study can complement environmental —
behavior research, in terms of the relationship between outdoor physical environment attributes
and children’s cognitive play behavior in outdoor preschool settings. This study would be of
interest to landscape and industrial designers focused on outdoor leaming environments settings.
It can also be significant for policy makers for educational environments and researches focusing

on children’s development and play.

If student research, indicate whether for a course, thesis, dissertation, or independent research.

This study is a dissertation research

SUBJECT POPULATION

1.

=

How many subjects will be involved in the research?
Estimates or ranges are acceptable. Please be aware that if you recruit over 10 more participants than originally
requested, you will need to submit a request to modify your recruitment numbers,

The 4- 5 year-old children will be around 45, and teachers and administrative around 6 people.

Describe how subjects will be recruited. Please provide the IRB with any recruitment materials that will be used.

After explaining the research purpose to the teachers, all parents of 4-3-year-old
children in the First Environment Preschool (Case study) will be informed of the research procedure and purpose.
The parents will be asked to sign the consent forms. Subsequently, the parents and children that are willing to
participate will be considered as subjects. The teachers and administrative will be asked to participate in the research
through an open ended interview conversation.

List specific eligibility requirements for subjects (or describe screening procedures), including those criteria that would
exclude otherwise acceptable subjects.

Children subjects will be selected in the age range of 4 -5 year olds, Since the study adopts a convenient and
snowball sampling strategy, there will be no exclusive procedures for the selection of children. There is no criteria for
teacher sekection,

Explain any sampling procedure that might exclude specific populations.

There will be no exclusionary procedures,
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6.

T

Disclose any relationship between researcher and subjects - such as, teacher/student; emplover/emplovee.

No relationship

Check any vulnerable populations included in study:

[ minors (under age 18) - if so, have you included a line on the consent form for the parent/guardian signature
[ fetuses

[] pregnant women

[] persons with mental, psychiatric or emotional disabilities

[] persons with physical disabilities

[ economically or educationally disadvantaged

[] prisoners

[ elderly

[] stdents from a class taught by principal investigator

[ other vulnerable population.

If any of the above are used, state the necessity for doing so. Please indicate the approximate age range of the minors to
be involved.

The purpose of this study is to investigate how outdoor preschool environments afford cognitive play behaviors for 4-
5 year old children.

C PROCEDURES TO BE FOLLOWED

1.

In lay language., describe completely all procedures to be followed during the course of the experimentation.  Provide
sufficient detail so that the Committee 1s able to assess potential nsks to human subjects. In order for the IRB to
completely understand the expenence of the subjects in your project, please provide a detailed outline of everything
subjects will experience as a result of participating in your project. Please be specific and include information on all
aspects of the research, through subject recruitment and ending when the subject's role in the project is complete. All
descriptions should include the informed consent process, interactions between the subjects and the researcher, and any

tasks, tests, etc. that involve subjects. If the project involves more than one group of subjects (e. g. teachers and students,

emplovees and supervisors), please make sure o provide descriptions for each suhject proup.

Method 1 : Behavior mapping

Prior to the actual behavior mapping, the researcher will observe the site to interpret children’s
play behaviors and how it is affected by different settings or teacher’s behavior. Observations will
be conducted through high use periods (recess hours) to collect the necessary data (Moore and
Cosco, 2010). The researcher will visually scan a predefined space and code for the location and
specific behaviors of the users on a clipboard. The coded behaviors will be imported to GIS, to
assess environmental attributes (behavior setting size, pattern of use, loading of setting, etc.)
{Cosco, 2006). The boundaries will be defined by children’s accessibility to those locations and
through clusters of actual behavior before the actual behavior mapping data gathering (Moore and
Cosco, 2010). To increase the validity of the study the temperature condition during observation
will be recorded. The schedule for collecting data is displayed at table 3 based on the current
program of First Environments. Each recess is a one hour session. Within each of two recess
sessions, each class will be cycling within two zones after 30 minutes. To collect adequate data
from each class the observation for each class will be a 15 minute interval. Tuesdays and Fridays
will be the main days of data collection. Wednesdays will be an alternative for Tuesday data
collection if observation is not conducted for any reason (programs, weather, etc.). The reason for
selecting Fridays is that it is the only day children use the natural zone of the outdoor learning
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environment. The data will be collected in overall & weeks, while observation will be conducted
in two days in each week. Additionally, to increase the internal validity of the results in relation to
socio-economic, and ethnicity information, and correlating the observation results to the
interview, each child will be assigned an ID number. The ID will be attached to the child during
observation.

Materials utilized for behavior mapping are: 1- Paper based map, 2- clip boards to hold the paper, 3- Red
pens to record observation, 4- Paper with the categorized codes, 5- Card with child’s ID for coding 3-
Digital camera. Photographs or video clips will be generated to have a deeper understanding of children’s
behavior in case of time limitation or doubt in a special behavior. When coding for children’s behavior
only one behavior can be coded for each child within a 15 second interval. However, if more than one
behavior i1s observed during the 10 second interval, the one that has occupied the most of time will be
coded. Fifteen second duration for transcribing the observed behavior on the map and coding sheet will be
allocated. The observer will have a recorded beep sound in ear to measure the intervals precisely.
Additionally, based on the play behavior scale if behaviors occur with the same duration, the ‘codes up’
technique is applied. This indicates that games-with rules precedes dramatic play. and dramatic is prior to
construction. Additionally, constructive play precedes exploratory play, and exploration is prior to coding
functional play behavior (Rubin, 2001).

6-4- 2 Method 2 and 3: Open ended interviews and drawing

Provided by permission, the 40 children with pre-assigned I numbers from both classrooms will be asked
tor draw and explain the type of play they are usually engaged in. The application of drawing method can
contribute the children to retrieve information and focus on their memories. Additionally, based on the

pilot study experience, most children were capable of conveying their interpretations through a
combination of drawing and interview. Since the preschool has two 4 — 5 year old classrooms,
accompanied by parental permission, all the students eager to participate in the research will be accounted
to take part in the drawing and interview (about 2 x 20). To allow the interview to be taken place
subsequent to the drawing at least 10 children will participate at one time. Children would be asked to
draw their favorite place for playing in the ouwtdoor learning environment within the class environment.
Materials for this method will be plenty of drawing paper and colored pencils for children to draw. The
children will be asked the following questions:

“Can you draw me what you usually play in the school’s playground?”
“Can you draw me your school’s playground?”

After the drawings have been done, each child will be asked to explain his or her drawing while
notes will be written with pencil on their drawing. This can contribute to the precision of the
coding procedure.

While the child has retrieved information during drawing, s/he will be imerviewed for about 10 minutes in
relation to the drawing. The children will be asked the following guestions: “Can you explain your
drawing to me? What do you usually play in your playground? What is your favorite place to play? What
do you like playing most?”. The materials for the interview would be voice recorder device and papers to
write notes (Creswell, 2009). Children’s answers will be recorded in company with the attributed ID. The
length of the interview will be based on how much the respondent wants to talk. The interview from
children will be conducted twice from afier one week to calculate the reliability of children’s answers.

How much time will be required of each subject?

For interview and drawing section from children about 20 minutes is required. In erms of teachers, the open ended
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[ Interview will be around 30 minutes.

POTENTIAL RISKS
1. State the potential risks (psychological, social, physical, financial, legal or other) connected with the proposed
procedures and explain the steps taken to minimize these risks.

No potential risks are foreseen. Children will perform daily play
activities as they are accustomed to in the cutdoor preschool environment.

Will there be a request for information that subjects might consider to be personal or sensitive (e.g. private behavior,
economic status, sexual issues, religious beliefs, or other matters that if made public might impair their self-esteem or
reputation or could reasonably place the subjects at nisk of criminal or civil liability)?

[

Socio-economic status, cognitive development kevel of children, and ethnicity of children

d. If yes, please describe and explain the steps taken to minimize these nsks.

The private information will be recruited after parent permission. Afterwards, the information of each child will be
recorded based on the associated 11, The purpose for colkecting these information is to have more control and
validity of the result

Could any of the study procedures produce stress or anxiety, or be considered offensive, threatening, or degrading? If
yes, please describe why they are important and what arrangements have been made for handling an emational reaction
from the subject.

No. children will be invited to play outdeors as they normally do.

4. How will data be recorded and stored?

A subject list will be created with contact information for the practical purposes of carrying out the field work. To
preserve confidentiality. only 1D numbers (initials/date of birth) will be used during the data collection and analysis
phases. Information will be kept confidential in a password-protected computer. At the conclusion of the study, the
sample list and original field records will be shredded.

d.  How will identifiers be used in study notes and other materials?
Only 1D numbers {initials/date of birth) will be used during the data collection and analysis phases.

b.  How will reports will be written, in aggregale terms, or will individual responses be described?

All data will be aggregated (children’s age, gender and behavior
observations). Individual data will not be displayed.

If audio or video recordings are collected. will you retain or destroy the recordings? How will recordings be stored
during the project and after, as per your destruction/retention plans?

At the conclusion of the study. the sample list and original field records will be shredded.

6. s there any deception of the human subjects involved in this study? 1f yes, please describe why it is necessary and
describe the debriefing procedures that have been arranged

No

POTENTIAL BENEFITS
This does nov include any form of compensation for participation



1. What, if any, direct benefit is to be gained by the subject? If no direct benefit is expected, but indirect benefit may be
expected (knowledge may be gained that could help others), please explain.

There is the likelihood that parents will benefit indirectly from the information imparted about the importance of
children’s daily contact with nature to promote their cognitive play behaviors

The results of the study can be an advertisement for First Environments preschool in terms of the many cognitive
play behavior opportunities provided through natural environments.

COMPENSATION
Please keep in mind that the logistics of providing compensation to your subjecis (e.g., if vour business office requires names
af subjects who received compensation) may compromise anonymity or complicate confidentiality provections.  If, while
arranging for subject compensation, You must make changes 1o the anonymity or confidentiality provisions for vour research,
You must comvact the IRB office prior to implementing those changes

1. Describe compensation

Participants will not receive compensation for their involvemnent in the study. Water and a light snack will be
provided.

2. Explain compensation provisions if the subject withdraws prior to completion of the study.

If the child withdraws during the drawing and interview, they will be asked to draw in another time

3. If class credit will be given, list the amount and alternative ways o gamn the same amount of credit.
This research 1s associated with Zahra Zamani’s Thesis

COLLABORATORS

1. If you anticipate that additional investigators (other than those named on Cover Page) may be involved in this research,
list them here indicating their institution, department and phone number.

2. Will anyone besides the Pl or the research team have access to the data (including completed surveys) from the moment
they are collected until they are destroyed.

No

CONFLICT OF INTEREST
1. Do you have a significant financial interest or other conflict of interest in the sponsor of this project? No

2. Does your current conflicts of interest management plan include this relationship and is it being properly followed? No

ADDITIONAL INFORMATION
1. If a questionnaire. survey or interview instrument is to be used, attach a copy to this proposal.

2. Anach a copy of the informed consent form to this proposal.
3. Please provide any additional materials that may aid the IRB in making its decision.
HUMAN SUBJECT ETHICS TRAINING

*Please consider taking the Collaborative Institutional Training Initiative (CITI), a free, comprehensive ethics training
program for researchers conducting research with human subjects. Just click on the underlined link.
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North Carolina State University
INFORMED CONSENT FORM for RESEARCH
This form is valid from 12/13/12 through 12/13/13
Title of Study: Children’s cognitive play behavior in cutdoor preschool settings

Erincipal Investigator: Zahra Zamani Faculty Sponsor (if licable): Robin Moare

What are some general things you should know about research studies?
You are being asked to take part in a research study. Your participation in this study is voluntary. You have the right to be

a part of this study, to choose not to participate or to stop participating at any time without penalty. The purpose of
research studies is to gain a better understanding of a certain topic or issue. The purpose of this study is to evaluate the
preschool's outdoor play areas in terms of children’s learning. You are not guaranteed any personal benefits from being in
a study. Research studies also may pose risks to those that paricipate. In this consent form you will find specific details
about the research in which you are being asked to participate. If you do not understand something in this form it is your
right to ask the researcher for clarification or more information. A copy of this consent form will be provided to you. If at
any time you have questions about your participation, do not hesitate to contact the researcher(s) named above.

What is the purpose of this study?
The purpose of this research is to examine the outdoor play areas and learning environments at your child's schoaol.

Through understanding the significance of natural elements and play opportunities for children, we can modify your child’s
outdoor play area to better integrate natural features. This study will be helpful for landscape and industrial designers as
the create play areas and it can help policy makers when making decisions about your child's educational environment.

What will h n if you take in the stud
If you choose to allow your child to participate in this study, then your child will be observed during recess, asked to draw
a picture of the areas they like to play in the most, and they will be asked guestions about their drawings.

While your child is being observed during recess we would like your permission to take pictures of them while at play.
During the interview we will audio record your child’s answers. We also ask that you provide permission for our research
team to have access to information from the school about your child’s socio-economic status, development level, and
ethnicity.

Risks
There should be no risks associated with your child's participation in this research as your child will perform daily play
activities as they are accustomed.
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Benefits
There are no direct benefits to you or your child for allowing them to participate in this study. However, the information

from this study will help policy makers and landscape designers make more informed choices regarding your child's play
area.

Caonfi iali
The information in the study records will be kept confidential to the full extent allowed by law. Data will be stored securely
in password protected computer and in a locked filing cabinet in the researcher's office. Mo reference will be made in oral

or written reports which could link your child to the study. Your child will NOT be asked to write their name on any study
materials.

At the conclusion of the study, the sample list and original field records will be shredded. All pictures taken will be used
data analysis only and will not be used in publication, unless the child's face is not shown.

Compensation
You or your child will not receive compensation for your involvement in the study.

What if you have questions about this study?
If you have guestions at any time about the study or the procedures, you may contact the researchers as followed:

Zahra Zamani, Research Assistant, NCSU, College of Design, 918-633-3877, zzamani@ncsu.edu

What if you have questions about your rights as a research participant?

If you feel you have not been treated according to the descriptions in this form, or your rights as a participant in research
have been violated during the course of this project, you may contact Deb Paxton, Regulatory Compliance Administrator,
Box 7514, NCSU Campus (919/515-4514).

Consent To Participate

‘| have read and understand the above information. | have received a copy of this form. | agree that my child may
participate in this study with the understanding that ha/she may choose not to participate or to stop parficipating at any
time without penalty or loss of benefits to which he/she is otherwise entitled. | also give permission for my child to be
photographed and for those photographs to be used in data analysis. Any photographs where my child is not identifiable
may be used for publications and presentations”

Subject's signature, Date
Student’s Name
Investigator's signature Date
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North Carolina State University
INFORMED CONSENT FORM for RESEARCH
This form is valid from 12/13/12 through 121313
Title of Study: Children’s cognitive play behavior in outdoor preschool sattings

Principal Investigator: Zahra Zamani Faculty Sponsor (if applicable): Robin Moore

What are some general things you should know about research studies?

‘You are being asked to take part in a research study. Your participation in this study is voluntary. You have the right to be
a part of this study, to choose not to participate or to stop participating at any time without penalty. The purpose of
research studies is to gain a better understanding of a certain topic or issue. The purpose of this study is to evaluate the
preschool's outdoor play areas in terms of children’s learming. You are not guaranteed any personal benefits from being in
a study. Research studies also may pose risks to those that participate. In this consent form you will find specific details
about the research in which you are being asked to participate. If you do not understand something in this form it is your
right to ask the researcher for clarification or more information. A copy of this consent form will be provided to you. If at
any time you have guestions about your participation, do not hesitate to contact the researcher(s) named above.

What is the purpose of this study?

The purpose of this research is to examine the outdoor play areas and leaming environmentsof children. Through
understanding the significance of natural elements and play opportunities for children, children's outdoor play areas can
be integratedwith natural features. This study will be helpful for landscape and industrial designers as they create play
areas and policy makers to formulate decisions about children’s educational environments.

What will happen if you take part in the study?
If you chooss to participate in this study, then you will be asked about your ideas in terms of children’s outdoor play.

Risks
There should be no risks associated with your participation in this research.

Benefits
There are no direct benefits to you for participating in this study. However, the information from this study will help policy
makers and landscape designers make more informed choices regarding children’s play area.

Confidentiality
The information in the study records will be kept confidential to the full extent allowed by law. Data will be stored securely

in password protected computer and in a locked filing cabinet in the researcher's office.
Compensation

‘You will not receive compensation for yourinvolvement in the study.

What if you have questions about this study?
If you have questions at any time about the study or the procedures, you may contact the researchers as followed:

Zahra Zamani, Research Assistant, NCSU, College of Design, 919-633-3877, zzamani@ncsu.edu

What if you have questions about your rights as a research participant?

If you feel you have not been treated according to the descriptions in this form, or your rights as a pariicipant in research
have been violated during the course of this project, you may contact Deb Paxton, Regulatory Compliance Administrator,
Box 7514, NCSU Campus (919/515-4514).

Consent To Participate
‘| have read and understand the above information. | have received a copy of this form. | agree to participate in this

study.”

Subject's signature Date
Investigator's signature Date
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Appendix C: Examples of Photos Employed in the Photo Preference

Figure C2. Children playing on the swing behavior settings. The images shows how some children combined other moveme
the swings.
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FigureC3.The pl ayhouses within the tree settings over at th

Figure C4. Children enjoyed climbing and looking over the surrounding space in the green tube within the natural zone.
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FigureC5.The gazebo at the mixed zone inspired childrends d

Figure C6. The stondined swale included various stone surfatiat challenged children to balance or jump, inspiring their gam
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Figure C7. Children enjoyed collecting natural loose materials and incorporating them within their dramatic plays.

Figure C8. Children playing at the sardimber setting. Fuher, the image shows the trees and playhouses at the back of the i
zone.


















































































































