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PREFACE 

"As the cursor moves across the screen, David chooses what to play in his electronic 
'Back Yard'. His companion. Pepper - a friendly voice, encourages choices; 'If you 
want to dig, press the dig button.' David clicks on a tractor that chug chugs across the 
sandbox, which transforms into a treasure hunt. David chuckles as he causes a ball to 
bounce across the yard into the inflatable pool, with all of the sound effects. This 
backyard is a two-dimensional image of a tree house, fence, picnic tables, water 
spigot, and garden. These areas invite exploration as they transform, make sounds, 
and move when chosen. Although the computer activity is an amusing game, for 
some children an outside place to play, their range of potential exploration, is rapidly 
shrinking to the size of an electronic screen. Activities are clicked on; playmates are 
friendly sounding Peppers. Exploration of this backyard is confined to sitting, 
looking, and choosing within the possibilities of the particular computer program. 
Discovery is a message, a sound, an image, or a voice saying, If you want to do 
something, click, or move the arrow." 

Sharon Stine (Landscapes for Learning, 1997) 

I would like to acknowledge my thesis committee Lauri Macmillan Johnson, 

Margaret Livingston and Mintai Kim for their assistance with this project. I would also 

like to thank those school district administrators, the principals, and the teachers who 

assisted me by sparing precious minutes of their school day to fill out the questiormaires, 

to answer questions, and/or show me around their schoolyard. Thank you also to those 

un-named "experts" who provided me with valuable 'Southwest regional' information. 

A very special thank you to Mike, Melissa, Ben, Darlene, and Lisa who gave 

me moral support, encouragement, technical support, and love throughout my 

graduate experience. 
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ABSTRACT 

Director: Lauri Macmillan Johnson 

Determining the criteria and then evaluating schoolyard environments is a 

challenge due to the myriad aspects of what may constitute successful design of 

schoolyards. The intention of this study was to identify the design elements, qualities, or 

processes of elementary schoolyards that determine the success of these environments. 

Descriptive and comparative data analyses were conducted following the distribution of 

questionnaires and the application of criteria checklists to a sample of public elementary 

schools in Tucson, Arizona. The discovered patterns contributed information as to how 

well these schoolyards are providing a successful outdoor experience for staff and 

children, as well as what factors determine that positive outcome. The findings are useful 

for the design of future school outdoor environments and the redesign of existing 

schoolyards in Tucson and the Southwest, and may be applicable in other regions. 
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CHAPTER I. INTRODUCTION 

1.1 Problem Statement & Purpose 

The quality of education in America is enhanced by outdoor education, which has 

been shown to have a positive impact on children (Lieberman, 1998; Titman, 1994). 

Studies show a reduction in violence at schools where outdoor play environments have 

been unproved. Further, children reap positive benefits at schools where attention to the 

schoolyard environment and its relationship to the well-being of the children are 

understood (Titman, 1992). Although the importance of play in a child's life has been 

well documented, an understanding of the role of the schoolyard environment has yet to 

come into focus (Frost, 1988; Titman, 1992). With the outdoor environment becoming 

increasingly dangerous for children, the schoolyard environment is often the only outdoor 

environment children regularly have access to where outdoor experiential needs may be 

safely met (Titman, 1994). 

Currently there are inadequate instruments for measuring the success of 

schoolyard environments and success in schoolyard designs is tenuous due to the 

intangible nature of determining success in such a setting. Areas of achievement in 

schoolyard design are diverse and complex, from play experiences relating to child 

development to educational experiences relating to curriculum requirements. Existing 

literature is lacking in comprehensive criteria for the evaluation of existing schoolyard 

enviroimients. Previous research efforts have typically focused on a single aspect of the 

schoolyard, (i.e. safety issues or wildlife habitat) rather than evaluating the interaction of 

various aspects of the schoolyard or the comprehensive success of a schoolyard. 
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The need for comprehensive evaluation and design parameters exists nationally, 

but also regionally. In the Southwest, there are unique constraints inherent to arid 

climates that must be accounted for in the design of schoolyard environments. There has 

been no research that delineates necessary elements for the Southwest region in designing 

a successful schoolyard. 

The primaiy purpose of this study is to provide continued momentum toward 

research-based information gathering for the design of schoolyards. It is expected that 

further study into the interrelationships between schoolyard environments and education 

will occur. The information gleaned from this research is intended to lead to new insights 

into designing outdoor spaces in public and private schoolyards. Objectives included the 

advancement of understanding of child and youth development, to better understand the 

potential benefits for improving public schoolyards, the improvement of public education 

through improved designing of learning environments, and to contribute to the evolving 

discourse that influence management policies and practices relating to school landscapes. 

This project utilizes a sample of schools' outdoor educational and recreational 

envirormients, which are key components in child and youth development. Two 

significant categories make up the design of schoolyard environments: 1) regional 

(climatic) and material responses (plant, hardscape, and play structures) and 2) curricular 

or educational responses. Specific guidelines addressing all aspects of these categories of 

elementary schoolyards are nonexistent. A comprehensive approach to the design of 

school envkonments necessarily considers each of these components specifically as they 

apply to children and educators as distinct categories of users. 
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The protocol for this study was to identify success in schoolyard design based on 

assessment, teachers' and principals' perceptions, and achievement test scores. Further to 

examine the educational practices related to the successful designs and show whether 

these efforts resulted in a measurable benefit. 

1.2 Research Questions and Sub-problems 

The principal thrust of this research is to answer the question: 'What constitutes 

success in schoolyard design in the arid Southwest desert?' Primary sub-questions would 

be l)'How does one measure success in the schoolyard setting?' and 2)'What specific 

conditions exist in the Sonoran desert schoolyards that must be included in the measure 

of success?' In order to reasonably answer the first sub-question, certain parameters of 

measurement must be identified. For the purposes of this study, these parameters have 

been identified as: 1) Safety, 2) Function, 3) Child Development, 4) Education or 

Curriculum, and 5) Aesthetics. The primary sources targeted for information include 1) 

physical assessment of the schoolyard, 2) subjective opinions of the primary adult users 

of the schoolyards, and 3) standardized test scores for the identified schools. For 

assessment specific to the Southwestern region (the second sub-question), a 

determination as to what might be necessary at schoolyards in this region led to the need 

to identify 'experts' to extract this information. The resulting knowledge was then 

incorporated into the assessment instruments for determination of each school's success 

in meeting these region-specific requirements. 
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1.3 Limitations 

Schoolyards evaluated were located in the arid Southwest city of Tucson, in the 

Sonoran Desert of Arizona. The research included public elementary schoolyards from 

five out of seven districts in the public school system (five districts gave permission for 

their schools to choose to participate). Private schools, schools outside of the city limits, 

and schools teaching above Grade five were not included in this study. This study does 

not include opinions of the school children themselves, although their opinions are 

extremely relevant to the determination of successful schoolyard environments. The 

necessary restrictions to soliciting opinions of school children were prohibitive and, 

therefore, beyond the scope of this study. Accessibility was another issue neglected by 

necessity. A wealth of literature is available on the issues of ADA requirements 

(Americans with Disabilities Act) and 'Universal design'. Other special needs issues 

were likewise avoided in the interest of limiting subject matter. 

1.4 Definitions 

1. Evaluation: The determination that an expected outcome has been achieved or 
not achieved. 

2. Assessment: The rating of a thing or an experience against existing knowledge. 

3. Schoolyard: Any open-air space on the elementary school campus. 

4. Playground: Spaces where children are allowed to be on the school campus. 

5. Play: Those behaviors that occur during unstructured time in the schoolyard. 

6. Success: The evaluation of a process; in the case of schoolyards and this study, 
success will be measured in terms of satisfaction of users, ratings of principals. 
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scores on assessment instruments, and perhaps in the long run, in standardized test 
score results. 

7. Safety: Reasonable and typically required standards that must be met to avoid 
injury. 

8. Function: Spaces, materials, experiences that operate for a specific purpose in a 
reliable fashion. 

9. Child Development: Processes encompassing those needs that must be secured 
for a child to grow well, such as intellectual, physical, social, emotional and 
creative. 

10. Outdoor Education: Any process or stimulation occurring outdoors that 
contributes to developmental growth for a child. 

11. Curriculum: Learning experiences that encompass formal national and state 
requirements as well as informal educational experiences where learning is taking 
place directed by the student. 

12. Curricular responses: Accommodations made for the education of children out-
of-doors, including but not restricted to standards-based requirements. 

13. Aesthetics: A subjective evaluation of the experience of a place or setting utilizing 
any of the senses. 

14. Educational opportunity: Having access to diverse and numerous learning 
experiences. 

15. Regional response: Any accommodations made as a result of the arid, desert 
climate or as a result of cultural knowledge or experience specific to the 
Southwest region. 
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CHAPTER II. LITERATURE REVIEW 

2.1 Prologue 

"First and foremost, playgrounds should stimulate play, for the values of play are widely 
documented by researchers and acknowledged by professionals who work with young 
children. Play is fun, active, spontaneous, self-initiated, and challenging, and it is closely 
linked to learning and development. . . . 

. . .  I n  c o n t r a s t  t o  b a d  p l a y g r o u n d s ,  g o o d  p l a y g r o u n d s  i n c r e a s e  t h e  i n t e n s i t y  o f  p l a y  
and the range of play behavior ... bad playgrounds limit behavior, restrict language, reduce 
physical movement, and create behavior problems. . . . 

The playgroimd should stimulate the senses through a rich array of textures, colors and 
forms. It should nurture curiosity through a rich ever-changing environment. Portable 
materials, growing things, and living animals are the truly flexible materials of a play 
environment. . . . 

. . . The playground should be fun, a place to escape from routine mental fatigue 
and boredom, a place to relax and enjoy. 

The playground should support the child's basic social, physical and cognitive 
needs. It should be comfortable, scaled to child's size, yet physically and intellectually 
challenging. . . It should encourage and allow interaction among children, materials, and 
adults. The environment must be dynamic, providing graduated challenge - and it must be 
continuously changing. The best playgrounds are never finished." 

Joe L. Frost (Frost, 1988) 

"Attempting to improve the land around us for educational and social purposes is both a 
privilege and a challenge. The outdoor world that children and youth face each day at school is 
often gray, dangerous and uninviting. But as we look around at our many degraded landscapes, 
we cannot indulge ourselves in collective hand-wringing; rather, our job is to work with young 
people to transform this reality into special places where learning and caring can flourish." 

Gary Pennington (Pennington, 2001) 

2.2 History of Schoolyard Design 

American playgrounds had their beginning around the turn of the centuiy following 

the lead of German school grounds where physical fitness was considered an important 

element of character development. The first playgrounds (in Germany) were simply 

natural outdoor spaces where children could play by interacting with the natural 

environment (Frost, 1988). 
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In Great Britain, Lady Marjory Allen of Hurtwood, was one of the first to champion 

the improvement of schoolyards. A prominent landscape architect in Great Britain in the 

early 1900s, Lady Allen advocated outdoor learning in early childhood education. In 

Learning Through Landscapes, Lady Allen describes the evolutionary stages of English 

playground design: 

1. "the prison period, asphalt and concrete, an administrator's heaven and 
a child's hell. 

2. ironmongery period with its proliferation of prison bars. 
3. the concrete pipe period reflecting the paucity of invention. 
4. the novelty period with painted steam rollers and fire engines - the pride of 

the town clerk. 
5. the maze period, over elaborate, over clever, over slick - the pride of the 

architect." 
As quoted in Adams, Jan. 1990 

Likewise, in Landscapes for Learning Sharon Stine identifies schoolyard design 

following a military model before WWII, where children were highly disciplined and 

organized, and an industrial model after WWII, where children were exercised in order to 

be productive. These models formed the basic design of schoolyards then and still 

inform the design of schoolyards today (Stine, 1997). In the last thirty years, schoolyards 

have continued to be primarily used for P.E. classes, games requiring large space and 

other play activities (Tittnan, 1994). 

Manufactured iron, steel and wooden playground equipment have been utilized in 

schoolyards since 1910 and debate continues today on what material is most appropriate 

in schoolyard settings. Play spaces came under the influence of the arts and new theories 

in child development during the 1950s and 1960s. Nautical, historical and fantasy 

themes were popular in the design of play spaces. Children using these playgrounds 
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found them to be novel and interesting to begin with but long-term attraction to the space 

was lacking. Variety became more significant in designed play environments following 

the advent of'junk' and 'adventure' playgrounds beginning in the late 1960s. Adventure 

playgrounds have suffered misconceptions and controversy since their inception in 

Europe. Containing physical challenges and loose parts for creative problem solving, 

they have been considered the ideal playground type; yet have also been cited as 

expensive, difficult to develop, dangerous, and as a result, politically tenuous (Moore, 

1990). Creative or Comprehensive Playgrounds, occurring concurrently with Adventure 

Playgrounds were designed with consideration for all of a child's play related needs -

physical, developmental, creative, social, etc., with an effort towards including the 

primary elements from the preceding playground design types. 

A study in 1974 by Geoffrey Hayward, Marilyn Rothenberg and Robert Beasley 

in the journal. Environment and Behavior, studied how children play in various settings 

and compared the three playground types: the traditional playground, the contemporary 

playground, and the adventure playground. They concluded that the adventure 

playground was much richer in the experiences provided to children (Hayward, 1974). 

In the twentieth century. Lady Allen lamented the barrenness of schoolyards: 

"The majority of existing playgrounds are still of the level asphalt type, with fixed 

equipment bought from an ironmongers catalogue. Rarely is there grass or trees or 

flowers or animals or any beauty. Children are increasingly condemned to live in a 

harsh, stark desert of hard surfacing. This antiseptic approach kills play stone dead." 

(Titman, 1994). 
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The fixed equipment option in schoolyard design became even more popular in 

the 1980s with the advent of powder coated steel equipment, and has been the smgular 

most popular design option for play equipment in any playground setting and frequently 

the only element offered. These structures have been continually improved and are 

purported today to offer variety in challenges, linked play spaces, a degree of safety in 

their design and manufacture, and a freedom from maintenance issues. It appears the 

same consideration for efficiency, simple options and safety continues to direct the 

current focus of schoolyard design. 

2.3 Issues in Contemporary Schoolyard Design 

2.3.1 General 

Childhood memories are frequently about childhood outdoor environments that 

elicited particularly strong feelings. Studies show that these memories are significant in 

the development of a self-identity. Other studies describe a possible connection between 

environmental experiences and the development of a child's creative abilities (Titman, 

1994). Since children spend so much of their lives in the school setting, current thought 

prescribes for children a more personal experience with nature within the context of the 

school environment (Takahashi, 1999). Access to and diversity within the environment 

are frequently pinpointed as the most significant aspects of children's environments, 

these aspects also being the most neglected (Moore, 1990). Aase Erickson asserted in 

1985 that playgrounds historically had been missing significant and diverse elements 

such as soft textures, manipulative areas, sand and water areas, quiet areas, natural 



spaces, spaces for dramatic play, and opportunities to experiment with the physical 

envu-onment (Eriksen, 1985). This popular genre of information is contributing to a 

growing body of knowledge that motivates educators toward environmental education in 

the schoolyard setting. 

Learning Through Landscapes (LTL) is an independent charitable trust 

established in 1990 in England and Wales for the promotion of envkormiental quality and 

educational use of school grounds. In the "Learning Through Landscapes Research 

Project", the primary purpose was to delve into the use of school grounds as a resource 

and examine the current practices and designs of school grounds to determine if 

'properly' managed development of school grounds might be a means of improving 

envirormiental quality and improving educational opportunities (Adams, Jan. 1990). The 

intention of this project was to develop demonstration sites, but researchers realized it 

would be more appropriate to study existing sites due to the complexity of relationships 

they discovered in relation to the site, the users, the designers and the managers (Adams, 

Jan. 1990). The researchers discovered there was little use in developing a design guide 

and found it more useful to examine the diversity in a range of design and use 

possibilities from a variety of schoolyards. 

The information the researchers gathered included philosophies about the school 

grounds in general, such as "The grounds were seen as an important factor in shaping 

pupils' attitudes and values, which would in turn influence their behaviour (sic) and 

future actions upon the environment" and "Some saw school grounds as an important 

conveyor of meanings and messages, an external expression of the hidden curriculum in 
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schools. For instance, the acceptance of an impoverished school environment might 

seem to demonstrate an uncaring attitude towards children."(Adams, Jan. 1990). 

In Landscape Architecture, Nov. 2000, Sharon Gamson Danks reports that 

schools at the forefront of the schoolyard movement exemplify and advocate that the 

schoolyard should be a reflection of the values and principles taught at the school (Danks, 

2000). Sharon Stine shares this philosophy; 

"Re-thinking the outside space means considering it's potential for rich 
sensory input, flexible furnishing, and endless possibilities for exploration. It 
means creating a valued place where children and adults learn because it 'mirrors 
the ideas, values, attitudes, and cultures of those who live there.'" (Stine, 1997) 

And similar philosophy is expressed in Learning Through Landscapes: 

"One can perceive two very different views of the school landscape implicit in the 
responses at this stage. The one of the landscape created as a provision, a resource, 
a facility, to which pupils and teachers might respond in a number of ways. Or the 
other, of the landscape resulting from the users' involvement with the school 
grounds - a tangible expression of the school's philosophy and educational 
practice. In the first, the landscape influences the practice. In the second, the 
philosophy and practice creates the landscape. The truth might lie somewhere 
between the two." (Adams, Jan. 1990). 

In Great Britain especially, but also in other countries, it is understood that 

schoolyards have long been a wasted resource. Thus, a main priority for LTL research 

was to determine what benefits schools could derive firom using schoolyards as outdoor 

classrooms (Adams, Jan. 1990). The LTL research also provided some interesting results 

concerning the improvement of schoolyards that included reduced vandalism, improved 

social behaviors, and general discipline improvements in the children using the school 

grounds. On a similar note, Wendy Titman, in Special Places, Special People, describes 

research identifying a connection between outdoor environmental experiences and 
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creativity as well as the significance of a child's experience of'belonging' in outdoor 

spaces (Titman, 1994). 

Play is not being overlooked as a necessity for children at the expense of 

educational considerations, rather as indistinguishable from them. In Barcelona, Spain, 

the International Play Association developed a document in 1989 called "The Child's 

Right to Play": 

• "Children have played at all times throughout history and in all cultures. 
• Play, along with the basic needs of nutrition, health, shelter and education, 

is vital to develop the potential of all children. 
• Play is communication and expression, combining thought and action' it 

gives satisfaction and a feeling of achievement. 
• Play is instinctive, voluntary and spontaneous. 
• Play helps children develop physically, mentally, emotionally and 

socially. 
• Play is a means of learning to live, not merely a passing of time." 

(Lutton, 1979) 

Comparisons of the value of free play with that on or within a prescribed setting or 

educational situation have been inconclusive, however, admonitions to the necessity of 

free play have recurrently been abundant. In general, social pressures advocate study and 

achievement or "academic rigor" over play experiences thus denigrating the significance 

of play (Frost, 1988). 

Wendy Titman asserts " .. .considerable evidence exists to show that typically the 

design of playgrounds has not proved successful in meeting children's needs in terms of 

play (however this is understood), and certainly provides no substitute for meaningful 

external environmental experience for children."(Titman, 1994). Carol Weinstein and 

Patricia Pinciotti also presented a study in Environment and Behavior describing how 



more appropriate designs contribute to positive changes in children's play behavior. The 

conclusion of this study related that the original 'blacktop' playground fostered 

substandard involvement in play and the new playground (with a variety of play options 

and plant material) was measurably improved in terms of involvement, interaction, 

physical challenges and feelmgs of success (Weinstein, 1988). 

2.3.2 Safety 

Safety issues are paramount in school settings and the schoolyard has seen its 

share of changes due to the ever-blossoming fear of mishap. In reality, there is no 

schoolyard that is perfectly safe despite efforts to remove dangerous elements in the 

landscape (Titman, 1992). In the early 1900s safety issues were nearly nonexistent as 

many schoolyards had serious hazards such as hard surfaces under play equipment, 

equipment with spaces possible for head entrapment, etc. In the 1980s, more than 

seventy percent of playgrounds still had cement or asphalt below the play structures 

(Frost, 1988). The liability issues that are responsible for the safety debates of today 

were borne as far back as 1915, when in Washington state a school board was sued over 

the injury of a child falling from a swing (Frost, 1988). 

Identifying and specifying safe envkonments over unsafe is a process fraught with 

confusion. In some schools it is unusual to find movable, loose equipment due to the 

safety issue. One school in England even banned the use of balls citing them as a 

nuisance and safety hazard (Adams, Jan. 1990). 
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2.3.3 Function 

There is little available information concerning ftinctional aspects of schoolyards. 

This could be due to the fact that function is the primary driver for decisions regarding 

the design of schoolyards, and as such is taken for granted. With minimal funding for 

schoolyards a universal issue, necessity most often dictates minimalism in the addition 

and placement of elements in the designed environment of schoolyards. An overview of 

various studies identifies a lack of seating to be typical in schoolyards, both for children 

and supervisors. Additionally, schools in general do not meet the basic needs of shelter, 

social interaction, or diversity of options. Schoolyards notoriously provide the barest 

minimum in terms of functional value and subsequently results in neglect for the needs of 

the users, especially when considering environmental experiences (Titman, 1994). 

Asphalt is a common surfacing in schoolyards due to its functionality in terms of certain 

uses (i.e. ball games) but primarily in terms of maintenance and design cost. According 

to a study in Great Britain, "Tarmac held further symbolism. Children believed that there 

were alternatives to tarmac and concrete but that these were more expensive. Children 

often expressed the view that tarmac or concrete was all their school could afford and 

read from this that the tarmac was a measure of the worth of the school and of themselves 

as part of it." (Titman, 1994). 

2.3.4 Child Development 

Richard Dattner asserts in his book. Design for Play, that the rules of life are learned 

through play and sites Jean Piaget's work concerning the stages of child development 
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(Dattner, 1969). In the same vein of thought, Arlene Brett, Eugene Provenzo, and Robin 

Moore (the current quintessential authority on playground design) provide that learning is 

an inherent part of play but that this relationship is not taken advantage of on the 

playgrounds (Brett, 1993). 

In "The Children's Landscape" in Landscape Architecture, Roger Hart, Robin C. 

Moore, Clare Cooper Marcus, Audrey Penn. Rodgers, and Paul Arnold each provide 

articles on child development issues surrounding play environments. The articles 

describe how a child's ability to modify his play space is important; that wilder and less 

manicured play environments are what appeal to children; and that designers need to 

provide a large variety of play spaces and materials for supplementing a child's 

development. Moore discussed how playgrounds have become more dangerous because 

children are bored with them and asserted that environmental schoolyards are more 

engaging (Brett, 1993). Schoolyard enviroimients have historically been ignored and 

considered unimportant in the overall development of children (Moore, 1990). In 

Childhood's Domain - Play and Place in Child Development, Robin Moore makes a case 

for the significance of playground environments in impacting children's development. 

He states: 

"My research agenda includes the assumed cormections - via children's play -
between childhood competence, envirormiental quality, education, and politics. 
Unavoidable issues are raised when one observes the vast difference in self-
motivation exhibited by some children in their outdoor play behaviour, compared 
to their classroom behaviour. Surely more integration can be made between these 
two domains of childhood, so they might reinforce each other more effectively. 
My hope is that the book presents a case for regarding the quality of the physical 
environment as a significant factor in child development - for the benefit of both 
children and biosphere." (Moore, 1990) 
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In his book, Playground Design: Outdoor Environments for Learning and 

Development, Aase Eriksen states that there are abundant opportunities for producing 

play environments that would attend to all aspects of child development including a 

child's physical, intellectual, social and emotional requirements (Eriksen, 1985). Eriksen 

succinctly elucidated the necessary components of child development as they related to 

schoolyard situations. He noted that opportunities for physical development were 

necessary for strengthening muscle groups, developing kinesthetic sense, coordination, 

and awareness of the body that includes awareness of one's abilities and limitations. He 

described opportunities for emotional development as necessary for developing a positive 

sense of self, learning independence and positive social interaction, and a sense of 

compassion. For social development, schoolyard play provides a grasp of appropriate 

group interactions and a sense of responsibility and trust. And finally for cognitive 

developmental requirements, Eriksen believes that creativity and problem-solving skills 

are developed and enhanced in schoolyard situations (Aase Eriksen, 1985). 

According to Frost and Wortham in an article in Young Children, entitled "The 

Evolution of American Playgrounds", playgrounds designed to be developmentally 

appropriate would be those where children helped to plan the playground, where natural 

features are preserved and enhanced, where play, developmental, and curriculum needs of 

children have been considered, and guidelines for safety are considered. They also 

propose that the most ideal playgrounds would include materials such as sand and water, 

storage facilities for loose play materials, curriculum appropriate areas, variety in 

configured spaces, plants, animals, and natural areas. An additional necessity Frost and 
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Wortham promote is that of outdoor play 'leaders' who understand the general needs of 

children in outdoor spaces (Frost, 1988). In his article "How Schoolyards Influence 

Behavior" Edward Chesky cites research demonstrating the significant contribution to 

children's social development that the schoolyard actually accomplishes (2001). Chesky 

mentions Robin Moore's research, which describes how playgrounds are gender 

discriminative as boys prefer large, open spaces (the typical playground) and girls prefer 

enclosed social spaces. He also cites Ray Chipeniuk's research showing "the unstructured 

time children spend in nature is a key element m developing an environmental ethic and 

an understanding of ecology as an adult."(Ibid.). 

2.3.5 Education / Curriculum 

For most of American history, playground design has been stowed in the farthest 

reaches of educational consciousness and frequently considered an unnecessary 

extravagance reserved for 'affluent' school districts. It is only recently that playgrounds 

at schools have been gaining attention as neglected educational assets that should be 

garnering serious consideration. "Our research suggests that school grounds are 

essentially signifiers of the ethos of schools."(Titman, 1994). School grounds have 

remained in our consciousness simply as a given, a tradition, a provision for play, brief 

recreation, traditionally a space for children to run off energy, or a place for the P.E. 

teacher to take the class in need of open space for sports or games. Only recently with 

the environmental education movement coming into our consciousness in the mid-90s 

have we been considering the resources offered by our school grounds. Lip service is 
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being paid to the extension of the classroom to the out-of-doors as a means of improving 

the quality of education. In reality, the vast majority of schoolyards remain wide-open 

spaces of unkempt turf and asphalt that see little use during the school day. 

With the push from environmental education, teaching children environmental 

stewardship is beginning to emerge. There is an as yet small voice citing school grounds 

as the appropriate and perhaps ideal venue for teaching future generations not only 

physical education and science topics, but also the significance of the environment and 

principles of ecology and conservation. These issues are becoming primary as our 

children are moved ever fiirther into lack of access to the natural environment due to 

natural or social dangers (Francis, 1995). 

"Educational landscape philosophy" is a phrase emerging as attention to schoolyards 

becomes more of an inclusive element in education (Takahashi, 1999). 

"The National Environmental Education Act of 1990 called attention to how the 
natural environment could be included in curricula at every educational level. 
During the past decade, the U.S. Environmental Protection Agency (EPA) and 
various other public and private organizations have produced numerous resources 
for incorporating environmental education into the K 12 school cuiriculum. 

"In the latter part of the twentieth century, it is horrifying to think that hundreds of 
thousands of children spend so much time in environments like the ones on this 
page. For these young people it is their first sustained experience of a public 
environment. We are only now just beginning to realize the damage it does to 
them. 

(Learning Through Landscapes 1995, Annual Report)" 
Education and the Environment, Chapter 13 by Mark Jones 

Environmental education is the primary education 'theme' indicated for schoolyard 

learning. Currently, standard curricular requirements are attended to in the out-of-doors 

in British schools, art curriculum being an exception (Adams, Jan. 1990). A large portion 
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of the national curriculum standards can be met outdoors (Takahashi, 1999). Outside of 

the environmental arena, schools that make use of their schoolyard environment provide 

students with experiential learning not available in the classroom (Adams, Jan. 1990). 

Environment as the Integrating Context for Learning, or EIC, is a recent 

educational approach that offers students an opportunity to learn by using a school's 

environmental surroundings, both natural and socio-cultural, using an interdisciplinary 

approach. A recent study showed that students involved in this educational structure 

exhibited fewer behavioral issues, had improved scores in math, language arts, science, 

social studies, reasoning and creativity as well as interpersonal skills (Lieberman, 1998). 

There has existed opposing attitudes' concerning curriculum being met in the out-of-

doors. In "The Importance of Creativity", Stanwood Cobb states, 

"If, ideally, the playground is a place where the child can retreat 
and escape the opposing wills of adult authority .. .then those regimented 
activities requiring adult supervision or control, such as painting and crafts, 
are unsuitable, since they indirectly destroy the carelree environment of the 
playground." (Cobb, 1967) 

And finally, in Landscapes for Learning, Sharon Stine presents an overview of 

nine integral components for creating outdoor learning environments. Stine maintains 

that these components can be used to evaluate schoolyards in order to determine the 

sufficiency of the schoolyard as a learning environment (Stine, 1997). 

Other educational experiences garnering attention are those related to gardening 

and the keeping of animals. Gardening programs have come and gone in past educational 

eras; however there seems to be renewed interest of late for children to experience the 

hands-on learning that occiirs in growing vegetables or other plants (Kiefer, 1998). The 
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educational benefits of these programs are, in general, xmchallenged; however, the 

logistics of operating such learning environments is where the concern lies. The issues 

that challenge these programs are that specialized knowledge is required and the demand 

on the teacher's time to develop and maintain such ventures is too great (Adams, Jan. 

1990). These teachers volunteer time only to find the programs to be unmanageable or 

unsustainable. The benefits of accommodating small scale wildlife (whether in the form 

of wildlife habitat, small aquatic environments, or native desert envirormients) needs to 

be more thoroughly addressed (Moore, 1990). Lauri Macmillan Johnson in her 

publication. Schoolyard Habitat Design, addresses and promotes the appropriateness of 

wildlife habitats in schoolyard environments within the context of the arid desert climate 

(Johnson, 1998). "As childhood has become more restricted, opportunities for interaction 

with nature and natural experience are even more critical." (Francis, 1995) 

2.3.6 Aesthetics 

Aesthetic is a term primarily referring to impressions of visual beauty and 

secondarily to other sensory experiences. A thorough understanding of the term 

identifies aesthetic as a measure of envirormiental quality that encompasses all sensory 

experiences including scale, variety, diversity, balance, appropriateness, and context 

(Adams, Jan. 1990). Literature on the topic utilized this depth of meaning but primarily 

in reference to plant material. Plants have acted as landscaping elements 'tolerated' in 

the schoolyard environment and functioning as screens, shade elements, or simply to 

enhance the school building itself (Takahashi, 1999). Our cultural values surrounding 

plant materials, especially in the schoolyard setting, have relegated this element to 
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background status (Schneekloth, 1989). Robin Moore's book, Plants For Play, delves 

into this specific, often overlooked element in playground design. He believes plants 

have a very significant place in play environments and structures the book by delineating 

the functions of plants. The value of plants in sensory experiences, play experiences, and 

in design considerations for children's play spaces are discussed (Moore, 1993). In 

research about children's preferences, Titman sites how natural areas were preferred by 

children over people-built areas (Titman, 1994). And in reference to environmental 

education, "Children's early contact with vegetation may play a part in the formation of 

their environmental dispositions."(Harvey, 1989). 

In the late 1970s, a study at Washington Elementaiy School in Berkeley, 

California provided some evidence that planted environments had an influence on 

behaviors in school children. The study was conducted to discover if there was some 

merit to designing school playgrounds primarily with manufactured play equipment or if 

diverse natural features were more appropriate. "An overall impression based on 

informal observations of Yard behavior, was that completely abiotic settings generated 

more conflict and stress (particularly between the sexes), compared to biotic settings 

which, by comparison, engendered a more harmonious relationship between children of 

all types."(Moore, 1986). 

Youth gardening is a movement that has come into focus recently. One initiative 

called the "Garden in Every School Campaign" was begun in California in 1995. Youth 

gardening is a program where the intention is to encourage practical learning related to 

food growing, nutrition, ecology, and community service (Kiefer, 1998). One 
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controversy surrounding school gardens is aesthetics, that school gardens are often 

unsightly, especially during fallow seasons. Sustainability of these gardens is also an 

issue, when all too frequently, the school garden effort is abandoned and left unkempt 

due to the amount of effort necessary to maintain the gardening program. In general, the 

success of these gardening efforts depends strongly on the existence of a long-term 

mentor in charge of all aspects of the gardening efforts. However, according to Sharon 

Stine and in reference to many aspects of schoolyard design (not just gardening efforts), 

"In making decisions about what is basic in an outside environment, the difference 

between what is pleasing to the adult's eye, what 'looks good', may, after analysis, fail to 

provide important play experiences for the child."(Stine, 1997). 

Consideration of aesthetic quality quite often competes with user needs as they relate 

to diversity and variety of experience in the schoolyard environment. "It was apparent 

that environmental quality was not always compatible with that of educational 

opportunity." (Adams, 1990). 

"Qualities of openness, diversity, manipulation, explorability, anonymity and 
wildness must be planned, but in a nondesigned way. Forget the official stamp of 
tidy overdesign. Leave it open to the users' own hands and imaginations to define. 
Think in terms of little bits of adventure-play environment scattered throughout the 
community, in odd comers, where they will attract young explorers and at the same 
time be acceptable to parents and neighbours." (Moore, 1990). 

A 'sense of place' in the perception of adults is frequently not the child's ideal 'sense of 

place'; at other times, the perceptions of children and adults do overlap (Titman, 1994). 

Vandalism is a major consideration in the design of schoolyard environments. 
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One theory provides that our schoolyards are over-groomed and as such contribute to the 

desirability of vandals to "break the place up". An example is cited in "Childhood's 

Domain" where some children's landscapes have "adopted a rough-ground treatment", 

where the diversity in design makes any damage less noticeable (Moore, 1990). 

2.3.7 Regional Considerations 

In order to identify and interpret what schools in the Southwest have done to build 

exceptional schoolyard environments and to understand how they have managed and 

utilized both the drawbacks and advantages of the Southwest climate and culture, an 

understanding of these regional considerations is necessary. 

Robin Moore in his book, Plants For Play, shared information concerning the 

appropriate types and use of plant material in play environments (Moore, 1993). This 

information was informative but did not address many of the plant materials common in 

the Southwest region. 

In Principal, Lisa Grady provides information on preventing injuries on 

playgrounds and defines specific requirements for surfaces, equipment, and design 

(Grady, 1999). However, many safety publications do not address the needs of children 

in the Southwest arid climate such as the requirement for shade, water, and the avoidance 

of temperature extremes on equipment or surfaces in hot climates. Physical comfort of 

the students and supervising adults is frequently overlooked. Additional publications, 

which address issues concerning schools in the desert climate, are minimal to non

existent. 
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As far as culture within our Southwest regional context, Sharon Stine explains 

why it is a concept frequently difficult to elucidate: 

"We see environments through a cultural lens which organizes the elements of 
tune and space and the ways in which people interact within them. The cultural lens is 
bom out of generations of ritual and change. Each environment is made up of families 
and communities with a histoiy. It is difficult to see the impact of culture on the 
environment in our everyday life. We often live as if we are saying, 'Of course, this is 
how people should live in this environment'. We look at outside play yards and say, 
'Of course, this is the way a school playground should look.'" (Stine, 1997) 

In the research briefly described in "Special Places, Special People", Wendy Titman 

explains the significance that culture plays in the development of children's attitudes and 

behaviors as they relate to the environment. She defines culture as the physical 

characteristics of an environment as well as the social context applied there. The 

conclusions she makes include that the school grounds send out coded messages to the 

children simply by the existence of the specific characteristics and that these messages 

include the school's attitude toward the children. These messages assist the children in 

defining themselves and their place within the world (Titman, 1994). 

"Finally, educational landscapes allow each and every school to establish an individual 

identity of place. That identity can be sought in the community's cultural and 

architectural heritage or perhaps be based in the site's ecological essence. Finding such 

ways to reflect a locale or region can promote a more memorable and powerful sense of 

place and ensure that schools occupy a place of cultural and civic importance in the 

architectural fabric of the community. "(Takahashi, 1999). 
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There is no design plan for playgrounds that is universally successful because 

each playground evolves from a unique regional context and in consideration for the 

specific users of that region (Rohane, 1983). 

2.4 Related Issues 

2.4.1 Teaching Considerations 

Understanding and attending to the needs of the teaching professionals as they 

relate to schoolyard enviroimients has never been a focus in education. The teacher's 

role has always been to arrange and maintain their indoor classrooms; this has historically 

been the boundary of their responsibility. Supervision and safety have been the only 

considerations that spill out onto the schoolyard, and with these teachers' workloads 

typically at an overwhelming level, manipulation or consideration of the outdoor 

envirormient has always been 'someone else's responsibility', both in terms of their own 

needs as well as the needs of the children (Stine, 1997). 

The appropriate use of the outdoor environment is for teachers a very personal 

and philosophical decision. What is stimulating, what is safe, what is educational, etc. is 

a veiy personal issue. Lack of variability in the schoolyard also plays a role in the 

teachers' neglecting its usage. Three primary requests were delineated in "Landscapes 

for Learning" research. These were appropriate places to observe children, places for 

relaxation (sitting), and opportunities for social cormecting to other adults and the 

community (Stine, 1997). 
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CHAPTER III. METHOD 

3.1 Research Design 

3.1.1 Methods Overview 

This qualitative research study was comparative in nature using multiple methods 

to assess the success of schoolyard envirormients in Tucson, Arizona. The in-depth and 

across-measurements approach allowed the examination of complexities and interactions 

of uses, elements, and relationships in use at schoolyards. The subjective nature of 

defining what constitutes good schoolyard environment development, the case-by-case 

application of specific prmciples in evaluating schoolyard environments, and the 

gathering of subjective data fi-om interview subjects directed the formulative and quasi-

experimental nature of this study. This research approach allowed the collection of 

comprehensive data sets and the variation in data-collecting tools provided repetitive 

sources of information for specified variables for enhanced validity and reliability. To 

evaluate schoolyards in the desert Southwest, the appropriateness of criteria for 

schoolyards in the arid Southwest region must be determined. Application of these 

criteria to selected schoolyard sites and the collection of survey and questionnaire data 

allowed regional analyses of the adequacy of schoolyard environments in Tucson. This 

study provides an exploratory model for evaluation of existing schoolyard environments 

and a descriptive checklist for the development of new schoolyard environments in the 

Southwest as well as other regions. 

A stratified random sample of thirty schoolyard environments was subjected to an 

in-depth evaluation. This stratified random sample was extracted fi*om 58 initial 
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principals responses resulting from 107 questionnaires sent out to public elementary 

schools from five out of the seven school districts in Tucson, Arizona. 

3.1.2 Assessment Parameters used in Instruments 

An examination of the literature on the topic of schoolyard design resulted in 

specific assessment criteria that need to be considered. These criteria (specified 

variables) are referred to as "assessment parameters" and are reviewed in the literature 

review section of this thesis. These assessment parameters are Curriculum, Child 

Development, Regional considerations, Aesthetics, Function, and Safety. A brief 

consideration follows: 

Curriculum (Education): 

Some of the most recent literature on the subject of schoolyard design touts the 

usefulness of the schoolyard as an educational tool and for meeting curriculum 

requirements (Lieberman, 1998). This parameter is included to determine whether 

curriculum requirements or any other educational requirements are met in the outdoor 

environment, and if they are, how frequently or how much of the time this occurs. 

Child Development: 

Historically, meeting the developmental needs of the child has had center focus 

on the playground. These developmental needs typically referred to physical 

development. Newer philosophies cite emotional and social (including ecological 

philosophies) as developmental issues that should be addressed in the schoolyard. 
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Regional Considerations (Southwest Climate & Culture): 

Limited material exists in publications concemmg the appropriateness of elements 

for the Southwest climate or culture. In order to collect information as to what elements 

might be appropriate, and to add these to the assessment tool, advise was sought from a 

list of various "experts" using the "Questionnaire for Regional Assessment of Schoolyard 

Environments " (Appendix A, p. 130) and compiled into a list of common requirements or 

recommendations. These experts' opinions were solicited due to their involvement in 

either the field of education, outdoor education, or gardening. Responses to these 

questionnaires are included in the appendix (Appendix A, p.l31). This information was 

used primarily to determine scoring for the Southwest Climate and Culture parameters of 

the Schoolyard Environment Assessment Criteria - Likert Scale. 

Aesthetic: 

The aesthetic parameter is utilized to assess issues of design, appropriateness, 

context, sensory qualities, ambience and character of the schoolyard envirotmient. This 

parameter is frequently the prunary 'measuring stick' by which society determines the 

success of schoolyards (Literature review section, Chapt. II, Sect. 2.3.6). 

Fimction: 

A determination of the success of an environment frequently relies on judgment 

of how well it operates according to the needs of the users (children, teachers, principles, 

and maintenance). The functional parameter is integral to the basic use and design of the 

schoolyard. 
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Safety: 

Attention to safety requirements in public schools is a common occurrence, and as 

such was not dealt with in detail in the present study. It is a parameter that cannot be 

ignored however, and a cursory evaluation section was included in the schoolyard 

assessment instrument. 

3.2 Materials and Procedures 

3.2.1 Data Set Tool # 1: Initial Contact - Principal Questionnaire 

The "Initial Contact - Principal Questionnaire " (Appendix A, p. 105) was the 

instrument used to collect initial information about the schoolyard. This instrument was 

sent to 107 public elementary schools where permission to conduct the research had been 

granted. Sixty-two questionnaires were returned by principals. 

The first portion of the questionnaire requested that the principal rate his or her 

own schoolyard as 'highly successful', 'moderately successful', or 'needs improvement'. 

It was this rating scale from which the stratified random sample of 27 schools was 

extracted for participation in the in-depth evaluation process. The intended sample was 

30 schools (ten schools from each rating category) to be randomly selected. However, 

only 8 principals reported their school as 'highly successful' rather than the intended 10 

schools. Additionally, after the study was in progress, one school declined to participate 

further. This left an actual sample of 27 schools. The stratified sample allowed for 

comparisons to be made across schoolyards that differed at least somewhat (the 

principal's subjective opinion) in perceived success. The principals were selected to 
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complete this evaluation in order to have some degree of control (construct validity) over 

subject knowledge of the schoolyard in general. This instrument also included questions 

(in a 10-point Likert scale) specific to the investigation parameters identified from the 

literature review; curriculum, child development, regional considerations, aesthetics, 

function and safety. These were the assessment categories to assist in identifying 

rationale for the overall rating and specified as assessment parameters for isolating 

success of schoolyards. 

Raw Data - Principal Questionnaire 

^ school has a hiehlv successful outdoor environment. 

Our school has a moderately successful oatdoor environment. 

C^^Functlon^ 

CSffld Deveii^> 

C^jurriculunT^ 

C^^R^IonaP^ 

62 Schools 
6 Questions 

_Our school's outdoor environment needs improvements. 

' Please rate your school's oatdoor environment on five parameters. 

1.) Curriculum standards are addressed outdoors on the school grounds 

1-no curriculum addressed -to- 10« sizable portion of 

curriculum addressed 

1 2 3 4 5 6 7 8 9 10 

Figure 1. Model / Example for Initial Contact -Principal Questionnaire 

3.2.2 Selection of Sample Sites 

A Microsoft Access database was built with the results from the initial principal 

questionnaires for 58 schools that responded as willing to participate in this research. Of 

these schools 18 principals responded as having failing schools, 32 responded as having 

moderately successful schools, and 8 responded as having highly successfiil schools. 
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A random sample of 30 schools was targeted for further study, 10 from each of 

the three 'success rating' groups. A random number between -2,147,483,648 and 

2,147,483,647 was generated for each school using Microsoft Access. Each rating group 

was queried and sorted in ascending order based on this random number and the top 10 

schools in each group were selected to represent the random school group for further 

study. In the case of the 'successful' schools all 8 were used in the selection for further 

study. 

The distribution of the stratified random sample of schools in the Tucson area is shown in 

Figure 2. 

Urtergitnized 

Map courtesy of Geo-Information Solutions, 2003 

Figure 2. Map Showing School Sample Distribution & School Districts 
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3.2.3 Data Set Tool #2: Schoolyard Assessment Instrument 

The assessment tool, Schoolyard Assessment Instrument, (Appendix A, p. 107) 

was assembled with primary and significant assistance from two sources: Landscapes for 

Learning (1997) by Sharon Stine and a thesis study by Kevin Rohane entitled, 

"Comprehensive Inventory of Playground Design Components" (1983). Stine's work 

was chosen for its application for evaluation of schoolyards as they apply to children's 

needs, whereas Rohane's inventory is suitable for assessment of utilitarian requu-ements 

(i.e. functional and aesthetic aspects) on playgrounds as well as the needs of children. 

Sharon Stine, in Landscapes for Learning, developed and presented parameters 

for a common vocabulary in educational outdoor environments. These 'dimensions' 

provide an evaluation tool and thus a measure of design elements necessary for children. 

Stine prescribes these dimensions in pairings that do not signify good or bad elements, 

but rather ranges of necessary elements. According to Sharon Stine, "Unfortunately, play 

structure decisions often become the dominant focus of outside space plannmg (Prescott, 

1986). Instead an outside space needs to be analyzed according to the presence or 

absence of a range of dimensions."(Stine, 1997). In the development of the assessment 

tool, some pairings were broken down into two questions for clearer understanding about 

which end of the dimension was under consideration and to simplify each rating for 

scoring. For instance, for the dimensional range of 'Active versus Passive' play 

requirements, the two applicable items on the assessment tool (to be evaluated on a six 

point Likert scale) became "The playground includes areas that are specifically for active 

play", and "The playground includes areas that are specifically for passive play". Due to 
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the six point range of Likert scoring, from "No attempt at all" to "Strongly addressed", I 

believe Stine's intention for analyses to be conducted on a present/absent range per 

dimension is retained. What follows is a brief description of the ranges of values that 

Sharon Stine prescribes: 

Accessible and Inaccessible: 
Understanding limitations and also recognizing possibilities for play 

Active and Passive: 
Does the space provide areas where active, loud activities may occur and areas where 
passive, quiet activities can occur? How do these spaces integrate? 

Challenge/ Risk and Repetition/ Securitv: 
Children leam about themselves by attempting challenge, yet in certain situations and at 
certain times, children need their environment to be predictable and comfortable. 

Hard and Soft: 
Refers primarily to the tactile quality of elements in the schoolyard, yet also the 
manipulability of these elements. 

Natural and People Built: 
Developing an understanding of the natural world and also understanding our cultures' 
place in this world and problem solving within it's parameters. 

Open and Closed: 
These refer to activities that have an end product or purpose for developing feelings of 
accomplishment, combined with and on a continuum of activities that have no specific 
end purpose other than to provide an explorative opportunity. 

Permanence and Change: 
Significance of place, a sense of ownership on a continuum of or combined with lessons 
on consequences of actions. 

Private and Public: 
Children leam about managing relationships on this continuum. The ability to control 
these aspects in a child's envirormient helps them leam about their identities and 
boundaries. 
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Simple and Complex: 
Primarily referring to the materials in a setting, this dimension is concerned with 
providing a variety of opportunities for making choices and opportunities for success. 

An evaluation tool provided in a thesis by Kevin Rohane was chosen to 

supplement the design parameters presented by Sharon Stine. This study, entitled 

"Comprehensive Inventory of Playground Design Components" was chosen due to the 

comprehensive nature of the identified design objectives resulting from an extensive 

study of play behaviors in children combined with inventories of existing elements in 

playgrounds. Rohane's purpose to provide the playground design professional with 

"information which has been organized, condensed, and written in pragmatic, yet non-

restrictive terms" has been utilized in the present thesis as part of a base structure for 

further development of design criteria for schoolyards. Additionally, Rohane's inventory 

was appropriate as it targeted the same subject group as this research: elementary 

schoolyards. Various design concepts were subjectively extracted to supplement the 

'design parameters' specified by Sharon Stine as they relate to the assessment categories 

within this study. The concepts extracted relate to Curriculum, Child Development, 

Aesthetic, and Functional criteria. The concepts appear as statements on the Schoolyard 

Assessment Instrument and are credited where applicable as concepts from Kevin Rohane 

or Sharon Stine. Additional assessment concepts are original to this study. 

Within the Schoolyard Assessment Instrument, some parameter items were 

categorized to delineate and further understand its application within the schoolyard 

environment. For instance the Functional parameter is broken down into Safety, 
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Usability, Neighborhood, and Investment Value to identify which functional application 

is being specified (see Appendix A, p. 107). A brief description of subgroups follows: 

Schoolyard Assessment Instrument: 

Curriculum (Main Group) 
Subgroups: 
CL: Long-Term Attraction — Does attraction for spaces hold beyond first several uses? 
CO: Outdoor Exposure—Are curriculum standards met in the outdoor spaces? 
CI: Involvement—Is outdoor environment integral to various curricula? 

Development (Main Group) 
Subgroup: 
DC: Children's Developmental Needs—Are developmental needs met in outdoor 

spaces? 
Resional Response (Mam Group) 
Subgroup: 
SW: Southwest Climate & Culture—Do spaces respond to regional considerations? 

Aesthetic (Main Group) 
Subgroup: 
AR: Aesthetic Response—Do spaces respond aesthetically to various senses? 

Functional (Main Group) 
Subgroups: 
FS: Safety—Is the playground safe (items not covered in standard safety form)? 
FU: Usability—Do spaces fimction in a usable manner? 
FN: Neighborhood Response—Is schoolyard considerate of neighborhood context? 
FI: Investment Value—Are elements of schoolyard economically appropriate? 

These subgroups are utilized for data analysis to further identify and understand 

significant results. The subgroups also allowed comparison results to be scrutinized at 

various levels. 
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Raw Data - Schoolyard Assessment 

Function^^ 

STatitt0 

|)C6hild Deveito^ 

•^C^^irriculum^ 

Aesthetics 

) Uuestions 
25 Schools 
81 Questions 

"Landscapes for Learning" 1997 
by Sharon Stine 

"Comprehensive Inventory of 
Playground Design Components", 
1983 by Kevin Rohane 

Regional assessment 
concepts are original to this 
study and based on local 
'experts' obtained through an 
additional questionnaire. 

Figure 3. Model Showing Structure of Schoolyard Assessment Instrument 

3.2.4 Data Set Tool #3: Staff Questionnaire 

Included in the in-depth evaluation of the 27-school sample were questionnaires 

directed at the users (principal & teachers) of the schoolyard environments. The 

exception to "users" was the children at the school; for logistical reasons and to limit the 

scope of this research, soliciting opinions from children was not a component of this 

study. The Staff Questionnaire (Appendix A, p. 115) was distributed to the principal and 

teachers at the 27 schools selected from the initial response from principals. The 

intention was for questiormaires to be returned at the rate of at least 2 teachers per grade 

level in order to acquire data from the various grade levels, which could differ in their 

requirements of the outdoor envu-onment as it related to curriculum requirements or other 

needs of children. 



47 

Thirteen questions were divided into six 10-point Likert scale questions and seven 

short answer questions. Three separate questions were included to determine the 

satisfaction of the users of the schoolyard. Other questions included requests for 

information concerning years spent at the school, use of the schoolyard for curriculum 

requirements, hours spent on the schoolyard, significant elements in the schoolyard, 

maintenance, response to the regional climate, response to the regional culture, safety and 

vandalism. The purpose was to discover and collect data unrelated to the parameters 

previously defined as well as to duplicate and provide additional validity measures for 

those parameters. Teachers and principals completed the questionnaires on a volunteer 

basis and anonymously. 

Raw Data - Staff Questionnaire 

• 1 ; . :  

i-nnr.! pal 
Oiiij9tions:aife 

bchowiyarts 
4,ssosiim';rit 

25 Schools 
81 Questionr 

283 Responses 
25 Schools 
18 Questions 

Figure 4. Model Showing Structure of Staff Questionnaire 
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3.2.5 Use of Additional Data Sets 

Additional data of significance to the design of schoolyard environments was 

collected for analyses. These data included school scores on two academic measures, the 

Stanford 9 Scores from the Arizona Daily Star (Friday, August 9,2002) and the Arizona 

Department of Education's Measure of Academic Progress (MAP) from the Arizona 

Daily Star, Wednesday (October 2, 2002). Additional data included the presence or 

absence of 'gardens' in the schools obtained from a visual assessment. Another measure 

of mterest was the median home price (2000 Census Data- Environmental Systems 

Research Data Inc.- ESRI) of the area, used as a publicly available measure of socio

economic status. These data were collected to determine any relationships between such 

variables and the success of the schoolyard environments. 

A summary of the data set tools is visually presented in Figure 5. 

Raw Data - Summary 

^nctlon^^C^^^Functlorr^C^^ 

Child OevelopJCHours of Use 

C^urriculum^C^uiTiculum^C^^ 

C^Aesthetlc^^ C^Aesthetl^^ <lm^Eleme^> C^jtanford^^ C^jTClo-Econ^ 

"Regional^ C^^eglonaT^ jonaP^ MAP C^^^^Gardans]^ 

62 Schools 25 Schools 283 Responses 25 Schools 25 Schools 
6 Questions 81 Questions 25 Schools 2 Categories Median Home Val, 

18 Questions Garden 

Figure 5. Model Showing Structure of All Data Sets Collected 
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3.2.6 Measures of Success 

A primary focus for tliis research was to attempt to identify a method for 

measuring success in schoolyard design. The measuring 'tools' selected to determine 

success at the schools included two convergent measures. One measure is identified as a 

measure of success according to 'experts' (the results from the Schoolyard Assessment) 

and the other a measure of success according to the users of the schoolyard, primarily the 

teachers, but also the principal's rating and the school's scores on achievement test 

scores. This structure is shown in Figure 6. Satisfaction ratings, principals' overall 

ratings, and achievement test scores provide the data for the 'user' success measure. The 

achievement test scores provide a measure of 'success' relating to children's use as well 

as providing a traditional measure for success within the school setting. 

Expert Success - Additive Index User Success - Additive Index 

Suceegs, Expeite 

Regional 

Satisftiction ^ rwRC.tft'U 

Stanford 9 iSoc/a-fccon 

Figure 6. Models Showing Additive Indices of Success Measures 
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3.3 Participants 

Principals were the initial contact subjects for this study, chosen for consistency 

and the person most likely to be familiar with the schoolyard across all schools. After the 

thirty schools sample was chosen, the principal and teachers were requested to answer 18 

questions on the Principal/ Teacher Questionnaire (Appendix A, p.l26). The intention 

was to solicit opinions from at least two teachers per grade level, thus the questionnaires 

were dispersed with grade levels identified in order to obtain this stratified sampling. 

This sampling was not random due to the voluntary protocol that completing these 

questionnaires required. 

3.4 Synopsis of Pilot Studies 

Two schools were initially evaluated in order to determine the appropriateness of 

the evaluation tool, reliability of tool across two evaluators, the appropriateness of the 

questionnaires to obtain desired information, and issues related to the dissemination and 

concurrent collection of the questionnaires from teachers. 

The Initial Contact - Principal Questionnaires were dispensed to the principals of 

the two pilot schools and appeared appropriate and easily understood. Two evaluators 

independently applied the Schoolyard Assessment Instrument for physical evaluation of 

schoolyards. 

The Staff Questionnaires were dispensed to office personnel. Adjustments were 

necessary in order to ensure a sample from each grade level. Other changes included 

adjustments for collecting the questionnaires anonymously (required by the Human 

Subjects Protection Program at the University of Arizona; envelopes were provided), and 
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that schools would need more than a week to complete the task. Schools were given two 

to three weeks to complete the questionnaires. No changes were made to the 

questionnaires or assessment instrument. Question #12 on the Staff Questionnaire, 

concerned with culture, would end up frequently misunderstood in the larger study; 

however, at this point the question appeared to be appropriate. The return rate was as 

expected, two teachers per grade level at both schools. 

3.5 Confidentiality 

Principals and teachers were assured that the results they contributed would 

remain anonymous. No names of respondents, principals or names of schools would be 

published in relation to this study. Principals were told they would not be returned the 

teacher questionnaires, but if they were interested, could obtain copies of the Schoolyard 

Assessment Instrument evaluation forms completed by the two evaluators. 

3.6 Statistical Techniques 

Descriptive statistics, histograms and simple correlational statistical methods were 

utilized for analysis of the data collected. The nonparametric correlational method was 

Spearman's Rank Correlation; chosen for calculating a coefficient based on the ranks of 

the values of data, rather than the data itself. This was most appropriate due to the quasi-

experimental nature of the study (high variability between study sites) and because many 

of the compared variables were akeady ranked values and unrelated in constructs. 
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CHAPTER IV. RESULTS 

4.1 Initial Contact - Principal Questionnaire 

4.1.1 Totals for Sample of 62 Schools: 

One hundred and seven Initial Contact - Principal Questionnaires were sent out 

to elementary schools in the districts where permission was granted (5 out of the 7 

districts). Sixty-two questionnaires were returned, a return rate of 58%. This initial 

investigative tool (Appendix A, p. 105) was used to solicit participation in the study and 

requested that principles rate their own schoolyards prior to rating specific aspects of 

schoolyard characteristics and use. Figure 7 shows the results of this overall rating. The 

number of school principals citing their schoolyards as highly successful was 9 or 15%; 

principals rating their schools as moderately successful numbered 33 or 53%; and 

principals rating their schoolyards as needing improvement numbered 20 or 32%. 

Results: Principal Questionnaire 

How Satisfied are the Principals with their Schoolyards? 

histogram 
35 -

30 • 

25 -

I 20-

10 -

5 -

0 -

Needs 
krprovement 

I Moderate Success 

Highly 

Successful 

a 
1 2 3 

Principals' Ratings 

Figure 7. Principals' Overall Ratings for Schoolyards 
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Included in this initial contact questionnaire were 6 assessment categories questions used 

to assist in identifying rationale for the overall rating and as assessment parameters for 

isolating success of schoolyards. Totals for these rankings are summarized in Figure 8. 

Histogram 
l^stogram 

O) 10 

1 2 3 4 5 6 7 8 9  1 0  

Principals* Scoring for Curriculum; Scale 1 to 10 

1 2 3 4 5 6 7 8 9  1 0  

Principals' Scorii^ for Child Development: Scale 1 to 10 

Histogram Mstogram 

.C 
€ 

q: 

£ 

1 2 3 4 5 6 7 8 9  1 0  

Principals' Scoring for SW Responsiveness; Scale 1 to 10 
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Principals' Scorii^ for Aesthetics: Scale 1 to 10 
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Principals' Scoring for Safety: Scale 1 to 10 

Figure 8. Principals' Totals on Scoring for Assessment Parameters 
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4.1.2 Correlations Between Overall Rating and Responses from Parameter Categories 

Correlations using Spearman's Rho between the overall rating by the principals 

and the additional responses from assessment categories within the instrument show 

statistical significance (Rho value of 0.5 or greater) for 4 out the 6 assessment categories 

as shown in Figure 9. 

Results: Principal Questionnaire 

Principals' Ratings VS Assessment Parameters 

Spearman's Rank Correlations: 

Parameter Rho P-value 

Function .679 <.0001 

Child Development .682 <.0001 

Curriculum .406 .0018 

Aesthetics .573 <.0001 

Regional .568 <0001 

Significant Correiation determined at Rho value of .5 or greater 

These correlations identify, in theory, what the 
reasons are for the principals' overall rating. 

Figure 9. Spearman Rank Correlations between Principal's Rating & 
Schoolyard Assessment Parameters 

4.2 Schoolyard Assessment Instrument 

4.2.1 Interrater Reliability of Schoolvard Assessment Instrument: 

Two evaluators rated the sample group of 27 schools based on 81 scoring items on the 

Schoolyard Assessment Instrument. The rating items were designed to characterize 

Function, Curriculum, Child Development, Regional (Southwest) Considerations, 

Aesthetics, and Safety; each of these being identified variables in schoolyard success 

Function 

C^^rriculum 

C^esttietlcs 

Regional 

62 Schools 
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characteristics from the literature review (Chapter II). Each evaluator independently 

scored questions on a five-point Likert scale. 

In order to ascertain whether the Schoolyard Assessment Instrument produced similar 

responses between evaluators (interrater reliability) and measured the constructs it was 

intended to measure (content validity), the two raters' scoring was analyzed to identify 

whether the coding was comparable. For the majority of questions, there are overlapping 

ranges of values between evaluators indicating the likelihood that the instrument was 

measuring what it was intended to measure (content validity and interrater reliability). A 

few exceptions occurred in questions CL4, COS, FU6, FN3, DCl, DCS, and DC14 (Refer 

to Appendix, pagesl07-l 14,129). These exceptions represent 7.7% of the assessment 

instrument total. 

4.2.2 Totals for Stratified Random Sample Schools 

The Schoolyard Assessment Instrument questions (Appendix A, p.l 18) were averaged 

for the two evaluators to derive a single value for each question per school. These 

averaged values per question were then weight-averaged into subgroups and subsequently 

into main groups (assessment parameters, i.e. Function). These subgroups are identified 

using the acronyms described in Chapter III - Methods, page 51. This provided equal 

weighting for main groups as well as subgroups that had varying numbers of questions. 

Each subgroup thus had a single weighted score and subsequently each main group had a 

single weighted score, which finally provided the total score per school. These weighted 

averages allowed multiple analyses at vaiying levels in order to identify effects. The 

distribution of the weight-averaged total scores of the schools is displayed in Figure 10. 
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Totals are based on 25 schools, rather than the 27 schools sampled due to missing data 

for two schools. Scoring ran from 0 to 5. The mean for total scores was 2.4; the median 

was 2.2. 

Results: Schoolyard Assessment 

Function 

<ii _^CrReglonal 

62 School 
) uuesaons 

25 Schools 
81 Questions 

histogram 

..(liir Ocvci^X^hild Devei^^i 

Ciirriciiiun^C^^^iculum^ « 

Aesthetics 

Total Weighted Average Scores for 25 Schools 

Mean: 2.4 Standard Dev: .83 

The majority of schools rated below the 
mean, thus rated poorly according to 
'expert' evaluation (against published 
standards for schoolyards) 

Figure 10. Overall Weighted Average Scores for 25 Schools 
on Schoolyard Assessment Instrument 

4.2.3 Assessment Parameters from Schoolyard Assessment Instrument 

General results from the parameter categories show 'Curriculum' response results 

being low with a majority of schools (60%) scoring below the mean (2.3 on a scale of 0 

to 5). 'Function' scores were closely dispersed around the mean (3.1) with a relatively 

small range (2.6; standard deviation of .63). The remaining total scores for the 

assessment categories were evenly distributed across the rating scales. Histograms of 

general results in each parameter category of Schoolyard Assessment Instrument are 

shown in Figure 11. These scores were weight-averaged for a single score per school. 
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Figure 11. Total Scores for each Assessment Parameter from 
Schoolyard Assessment Instrument 
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Results: Schoolyard Assessment 

• Function 

Curiiculurn^ 

' • iiV. 

bchooi! 

6 Uuestions 

25 Schools 
81 Questions 

.5 1 1.5 2 2.5 3 3.5 4 4.5 5 

Weighted A verage Score Per School 

CURRICULUM 

The 2 populations above represent schools 
that attend to curriculum (teach) outdoors and 
schools that do not. Only 22% of schools 
teach curriculum outdoors. 

Figure 12. Model showing Curriculum parameter and Histogram showing Distribution 
of Curriculum Scores per School from Schoolyard Assessment Instrument 

4.2.4 Comparisons of Assessment Parameters with Principal Ratings 

In comparing these assessment categories (weighted average scores) with items 

on the Initial Contact - Principal Questionnaire, there were no correlations between the 

principals' ratings on the assessment parameters and the schoolyard assessment 

parameter measures. See Figure 13. 



59 

Results: Principal Rating & Schoolyard Assessment 

Function Function 

ChHdDevei^ •C Child Deveio 

C^uniculum •C Curriculum 

•C Aesthetics Aesthetics 

Regional 

62 Schools 
6 Questions 

25 Schools 
81 Questions 

No Correlations 

Figure 13. Comparison of Each Assessment Parameter from Principal Questionnaire 
and Schoolyard Assessment Instrument 

As shown in Figure 14, a visual comparison of the histograms for the Aesthetic 

parameters confirms the discrepancy between the two measures and exemplifies the 

differences resulting from the two instruments. Despite the difference in scales, the 

patterns in the bar graphs should be similar, but are in fact not similar signaling a 

difference in the perceived construct of 'aesthetic' in the minds of the principals versus 

the 'experts'. 
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Results: Principal Questionnaire & Schoolyard Assessment 

0 1 2 3 4 5 6 7 8 9  1 0  1 1  

i^incipal's Totab for Aesthetics 

Aestheti^^ 
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Regions! 

25 Schools 
81 Questions 

Figure 14. Comparison of Scores for Aesthetics from Principal Questionnaire 
and Schoolyard Assessment Instrument 

One statistically significant correlation surfaced between the principals' Overall Rating 

and one assessment parameter on the schoolyard assessment as shown in Figure 15. 

Using the Spearman's Rank Correlation, a correlation of .580 with a p-value of .007 was 

shown between the Principal's overall rating for the school and the weighted average 

score for 'Child Development'. Again, there was no correlation between the principal's 

rating for 'Child Development' on the Initial Contact - Principal Questionnaire 

(Question #2) and the 'Child Development' assessment category from the Schoolyard 

Assessment Instrument. 
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Results: Principal Questionnaire & Schoolyard Assessment 

Sfo,, 

CTFuncti^ 

No Significance 
•C^Hd Devei^) 

C^^^^ssh'stics^ 
na' ^ Construct of Child 

Development differs in the 
minds of Principals and 
'Experts" 

62 Schools 25 Schools 
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Regional 

Figure 15. Model Showing Principal Overall Rating of School and Correlation with 
Child Development Assessment Parameter from Schoolyard Assessment Instrument 

4.3 Staff Questionnaire 

The number of returned Staff Questionnaires totaled 283 and averaged better than 2 

teachers per grade level. One school from the 27 samples failed to return questionnaires. 

4.3.1 Questionnaire Responses on Satisfaction Measures 

Each respondent was requested to answer three questions regarding satisfaction of 

the schoolyard. These questions requested a rating of their own satisfaction, how they 

interpreted the satisfaction of their colleagues, and the degree of satisfaction that they 

interpreted the students to experience, utilizing the idea of convergent validity for a 

measure of satisfaction for each schoolyard and depicted in Figure 16. The responses 

were combined from all returned questiormaires at each school to arrive at a total 

satisfaction score per school. 
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Results: Teacher Questionnaire 

SatisfactlOT^ 

CHoureofUs^ 

Cjurriculum^ 

([^. Elewen^ 

C^^^^SgionaT^ 

283 Responses 
25 Schools 
18 Questions 

Satisfaction of Respondent 

Perceived Satisfaction of 
Colleagues 

Perceived Satisfaction of 
Children 

1 
Convergent Validity for a Measure 
of Satisfaction Per School 

Figure 16. Description of Satisfaction Measure from Staff Questionnaire 

Combined satisfaction totals, with 30 points possible, ranged jfrom 11.15 to 25.63, 

with a mean of 17.76. Using total satisfaction scores per school, results showed that each 

respondent tended to rate the satisfaction of colleagues and the satisfaction of students 

very similar to thek own (with student satisfaction being slightly higher) as depicted in 

Figure 17. 
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Univariate Line Chart 

Stud Sat 

Satisfaction 

• Other Sat 

Schools Reporting 

Satisfaction, Satisfaction of Others, Student Satisfaction 

Figure 17. Dispersion of Three Satisfaction Scores per School 
from Staff Questionnaire 

4.3.2 Satisfaction Totals compared to Hours Spent Outdoors. Curriculum Taught 
Outdoors, and Southwest Regional Climate and Culture Responsiveness 

Total satisfaction scores per school were compared with totals on other questions 

to identify relationships between satisfaction and other characteristics occurring at each 

school. It was expected to find a relationship between satisfaction with the schoolyard 

and number of hours spent in the schoolyard. There was no statistically significant 

relationship between these items (Rho <0.22 with a p-value of 0.28). 

Information concerning which curriculum topics tended to be taught in the 

outdoor schoolyard setting is depicted in Figure 18. 
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Results: Staff Questionnaire 

Curriculum Topics Taught in Outdoor Settings 

(22% of the Sampled Schools) 

(15 to 30 minutes per day, on average) 

SUBJECT NO. OF SCHOOLS 

Art 

Social Studies 

Garden Related 

Environmental Studies 

Science 

Physical Education 

Math 

Language Arts 

23 

22 

18 

15 

13 

10 

3 

2 

Music 

Figure 18. Curriculum Subjects & No. of Schools Where a Portion 
of those Curriculum Requirements Are Met Outdoors in the Schoolyard 

An attempt was then made to discern any relationship between hours spent meeting 

curriculum requirements outdoors in the schoolyard and satisfaction with the schoolyard. 

It is interesting to note that science curriculum occurred as frequently than physical 

education curriculum for subjects in which the schoolyard is utilized for meeting 

curriculum standards. As with hours spent outdoors, there is no statistically significant 

correlation between Total Satisfaction and the number of hours spent in the schoolyard 

meeting Curriculum requirements. 

There is a significant correlation between Total Satisfaction and the degree to which 

respondents felt that their school attended to the challenges of the Southwest regional 

climate (Figure 19). The nonparametric correlation result (Rho) was 0.753 with a p-value 

of 0.0002. 
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Results: Staff Questionnaire 

Significant Correlation 
Rho: .753 P-value: .0002 

Regional Climate Only 

Culture did not relate 

FiinctioR Satsfact on 

Stamdfd •••9m > J C 

Regional 

A.chU*veme{iJ 
Test Scoro's 

62 schools 25 Schools 283 Responses 25 Schools 26 Schools 
(5 Questions 81 Quesfions 25 Schools 2 Categories ^ledian Home Val. 

18 Questions warden 

Figure 19. Satisfaction Compared to Southwest Climate Response 

There were no correlations between Total Satisfaction and number of years each 

respondent had been at each school, nor how well the school responded to the culture of 

the Southwest region. 

4.3.3 Most Important Elements 

One question on the Staff Questionnaire identified what elements the users of the 

schoolyard considered being the most important currently in their schoolyard. 

Respondents were asked to generate an answer to this question and responses were 

tabulated. Results of this question are shown in Figure 20. 
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Results: Staff Questionnaire 

Playground Elements Considered Most Important 

(Responses with 10 or more 'votes') 

ELEMENT NO. OF RESPONSES 

Playground Equipment (Jungle Gym) 

Large, Open, Grassy Day 

Basketball Courts 

Safety 

Shade 

Soccer Field 

A Ramada 

Volunteer Monitor I Supervisor 

66 

45 

29 

23 

22 

17 

11 

10 

Figure 20. Elements & Number Reported as Most Important Element in Schoolyard 

4.4 Comparisons of Success Measures 

A significant purpose of this study was to converge on a measure of success for 

schoolyards. Measures of Satisfaction at each school (input from principals and teachers) 

was compared to the other instruments' measures of success; for instance the Principal 

Ranking measure from the Initial Principal Contact instrument (input from principals) 

and the Total Assessment scores from the Schoolyard Assessment instrument (input from 

two independent evaluators). An additional success measurement, School Achievement 

Test scores, was included in the study to represent another method for measuring success 

at public elementary schools (educational aspects of success). The intention was to 

determine whether there is a relationship between schoolyard elements, characteristics, 

and/or uses and these measures of academic success. Two sets of achievement test scores 

were obtained for participating schools. These tests were the Arizona Department of 
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Education's Measure of Academic Progress ("MAP") scores and the Stanford 

Achievement Test Series, Ninth Edition, ("Stanford 9") test scores (obtained respectively 

from the Arizona Daily Star, Wednesday, October 2,2002 and Friday, August 9,2002). 

The combination of these measures was to provide convergent validity and alternate-form 

reliability toward the construct of 'success'. The results of these comparisons follow. 

4.4.1 Satisfaction Compared to Principal Rating 

The 'Satisfaction' scores per school were expected to correlate with the 

Principals' rankings per school. In fact, there is no statistically significant correlation, 

with a Spearman's Rho test returning a correlation result at only 0.448 at a p-value of 

0.0378 (Figure 21). 

Results: Converging on Success 
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Figure 21. Satisfaction Compared to Principal Rating of School 
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4.4.2 Satisfaction Compared to Expert Success Measure 

Another expectation was that the 'Expert' Success scores derived from the 

Schoolyard Assessment Instrument (and identified as an 'expert' measure of success, see 

Chapter 3, Section 3.2.5) would result in a positive relationship with 'Satisfaction' scores 

resulting from combining the satisfaction-related scores within the Staff Questionnaire. 

There is no statistically significant correlation between the scores, with Spearman's Rho 

test returning a correlation result at 0.243 with a p-value of 0.2337 (Figure 22). 

Results: Converging on Success 
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Figure 22. Satisfaction Compared to 'Expert' Success Measure 

4.4.3 Satisfaction compared to School Achievement Test Scores 

Positive correlations between Satisfaction and the Achievement Test scores at 

schools were unexpected. For Satisfaction scores compared with the Stanford 9 

Achievement Test scores from the Arizona Department of Education, the nonparametric 

correlation between the values is 0.599 with a p-value of 0.003 (Figure 23). For Total 
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Satisfaction compared with the MAP Test- (Arizona Dept. of Education's Measure of 

Academic Progress) scores, the correlation is 0.506 with a p-value of 0.013 (Figure 23). 

Results: Converging on Success 

!• Siicc0ss, Users 
• Kucc^iss. HKpeUs 

Significant Correlations 
Stanford 9 Test: 

Rho: .599 P-value: .003 

AZ Dept of ED MAP: 

Rho: .506 P-value: .013 
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Figure 23. Satisfaction Compared to Achievement Test Scores 

4.4.4 'Expert' Success Measure Compared to Principal Rating 

The comparative results from the 'Expert' Success Measure and the Principal's 

Overall Rating did not show a correlation, with Spearman's Rho at 0.392 with a p-value 

of 0.0804 (Figure 24). 
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Results: Converging on Success 

No Correlation 
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Figure 24. 'Expert' Success Measure Compared to Principal Rating 

4.4.5 'Expert' Success Measure Compared to Achievement Test Scores 

The comparison of achievement test scores with the 'Expert' Success Measure at 

schools failed to return any statistically significant correlations, as shown in Figure 25. 

Results: Converging on Success 
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Figure 25. 'Expert' Success Measure Compared to Achievement Test Scores 
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4.4.6 Principal Ranking Compared to Achievement Test Scores 

Utilizing Spearman's Rank Correlation, a Rho of .586 at a p-value of .006 was 

returned for the comparison of 'Principal Ranking' and the Stanford 9 Achievement Test 

scores (Figure 26). No correlation was returned for 'Principal Ranking' and MAP scores. 
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Figure 26. Principal Rating Compared to Stanford 9 Test Scores 

4.5 Comparison of Success Scores for School Sample 

4.5.1 Expert Success Scores Compared to User Success Scores 

The scores from the Schoolyard Assessment Instrument were weight-averaged from 

individual questions into categories under specific main assessment groups; these main 

assessment groups were weight-averaged into a total score for this assessment instrument. 
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These Expert Success scores and User Success scores were also normalized into 

percentage scores. There was no correlated relationship; the Spearman's Rho was 0.376 

with a p-value at 0.07 (Figure 27). 

Success, Users VS Success, Experts 
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Figure 27. Expert Success Measure Compared to User Success Measure 

4.6 Measures of Success & Assessment Parameter Measures 

4.6.1 User Success Measure Compared to Assessment Parameter Categories 

The User Success Measure was compared to each of the main assessment 

parameters within the Schoolyard Assessment Instrument. The purpose was to identify 

relationships existing specific to these main assessment categories. No statistically 

significant correlations existed within these comparisons, as shown in Figure 28. 
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Figure 28. User Success Measure Compared to Schoolyard Assessment Parameters 

4.6.2 User Success Measures Compared to Combined Measures of Curriculum 

In order to reliably converge on a measure for curriculum, responses from the 

three main instruments specifying a measure of curriculum were combined into an overall 

Curriculum profile. These items are Question #1 (Curriculum standards are addressed 

outdoors on the school groimds.) from the Likert response portion of the Initial Contact -

Principal Questionnaire; CL (Curriculum-Long Term Atfraction), CO (Curriculum-

Outdoor Exposure), and CI (Curriculum-Involvement) subgroups from the Schoolyard 

Assessment Instrument, and from Question #5 (How many hours per day do you and your 

classes spend on the playground in activities related to the curriculum?) from the Staff 

Questionnaire. This combined Curriculum measure was then compared to the User 

Success Measure and no statistically significant correlation was found (Figure 29). 
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Figure 29. User Success Measure Compared to Combined Curriculum Measure 

4.6.3 User Success Scores Compared to Combined Measures of Child Development 

Similarly, in order to reliably converge on a measurement of child development, 

responses from two instruments specifying a measure of child development were 

combined into a Child Development profile. These items are Question #2 (Child 

development issues are addressed in the design of the schoolyard environment.) fi"om the 

Likert response portion of the Initial Contact - Principal Questionnaire-, and the DC 

(Children's Developmental Needs) subgroup from the Schoolyard Assessment 

Instrument. This combined Child Development measure was then compared to the User 

Success Measure. In the case of Child Development, a correlation was identified with a 

Spearman Rank Correlation of 0.638 at a p-value of 0.002 (Figure 30). 
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Figure 30. User Success Measure Compared to Combined 
Child Development Measure 

4.6.4 User Success Scores Compared to Combined Measures of Southwest Regional 
Responsiveness 

Converging on a measurement of Southwest Regional Responsiveness, responses 

from the three main instruments specifying measures of Southwest responsiveness were 

combined into a Southwest Regional Response profile. These items are Question #3 

(Responsiveness to the Southwest climate and/or culture are addressed in the schoolyard.) 

from the Likert response portion of the Initial Contact - Principal Questionnaire, the SW 

(Southwest Climate and Culture) subgroup from the Schoolyard Assessment Instrument, 

and Question #11 (How well does your schoolyard respond to our particular climate? 

Please explain.) from the Staff Questionnaire. This combined Southwest Regional 

Response measure was then compared to the Total Success Measure. The strongest 
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correlation was found in this instance with a Spearman's Rho value at 0.666 with a p-

value of 0.002 as shown in Figure 31. 
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Figure 31. User Success Measure Compared to Combined Southwest 
Regional Response Measure 

4.6.5 User Success Scores Compared to Combined Measures of Aesthetic Response 

A combined measurement for aesthetic response came from the two instruments 

specifying a measure of aesthetic considerations. These items are Question #4 (The 

schoolyard is visually and/or aesthetically appealing.) from the Likert response portion of 

the Initial Contact - Principal Questionnaire; and the AR (Aesthetic Response) and AD 

(Aesthetic Design Concepts) subgroups from the Schoolyard Assessment Instrument. 

This combined Aesthetic measure was then compared to the User Success measure. For 

Aesthetics, a correlation was identified with a Spearman Rank Rho value of 0.617 at a p-

value of 0.003 (Figure 32). 
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Figure 32. User Success Measure Compared to Combined Aesthetic Measure 

4.6.6 User Success Scores Compared to Com^meJ Measures of Function 

A Functional convergence measure came from the two instruments specifying a 

measure of Function. These items are Question #5 (Our schoolyard is fimctionally 

usable.) from the Likert response portion of the Initial Contact - Principal 

Questionnaire-, and the FS (Functional-Safety), FU (Functional-Usability), FN 

(Functional - Neighbors) and FI (Functional-Investment Value) subgroups from the 

Schoolyard Assessment Instrument. This combined Functional measure was then 

compared to the User Success Measure. A correlation was identified for Function and 

User Success with a Spearman Rank Correlation of 0.633 at a p-value of 0.002 (Figure 

33). 
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Figure 33. User Success Measures Compared to Combined Function Measure 

The assessment parameter of Safety was not analyzed due to the homogeneous 

results returned from the schoolyards responses and assessments. Nearly all safety 

numbers were identical for the schoolyards in part due to the Boolean measure (yes or 

no) and the fact that public school systems have sfringent requirements and inspections 

for compliance with safety regulations. 

4.7 Other Measures of Interest 

4.7.1 Existence of Garden(s) compared to Likert Assessment. Satisfaction. 
Achievement Test Scores, and User Success Scores 

The existence of a garden in the schoolyard compared to a number of measures 

showed some interesting results. The first analysis took the data on gardens (Boolean -

Yes: 1, No: 0) and compared it with the Expert Success Measure from the Schoolyard 
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Assessment Instrument and returned a correlation of 0.659 with a p-value of 0.004 

(Figure 34). 
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Figure 34. Expert Success Scores Compared to Existence of a Garden 

There was no correlation between Garden and Total Satisfaction, between Garden 

and either of the Achievement Test scores, nor between Garden and Total Success. With 

the correlation on the Expert Success score, further analyses were conducted to identify 

the 'Gardens' relationship with the combined measures for the assessment parameters of 

Curriculum, Child Development, Southwest Response, Aesthetic Response and Function. 

All of these analyses showed statistically significant correlations. The nonparametric 

Spearman Rank Correlations for each of these assessment parameter criteria are 

presented in Figure 35. 
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Figure 35. Existence of a Garden Compared to Each Assessment Parameter 

4.7.2 Median Home Value compared to Expert Success Scores. Satisfaction Scores, 
and User Success Scores 

Median Home Value returned some interesting relationships. There was no 

correlation to the Expert Success Measure; however, there was a correlation with User 

Success (Figure 36). 
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CHAPTER V. INTERPRETATION & DISCUSSION 

5.1 General 

Field research is recognized as an important prerequisite to policy and in the 

realm of public education, research that aids in defining what elements succeed in 

schoolyard development will be a significant force in bringing attention to the need for 

improving schoolyard enviroimients. Success in schoolyard design is intangible, as yet 

non-delineated, and of passing interest. The intention for this study was to contribute to 

the newly forming interest in utilizing the resources inherent in school grounds and by 

attempting the delineation of success in schoolyards, to begin to build research-based 

design parameters for professionals constructing and renovating schoolyards. 

Identifying what factors determine positive outcomes concerning school grounds 

was a tenuous process. The structure for this study was based on education-related 

schoolyard literature combined with some basic premises of landscape design. This 

structure resulted in the reliance on five assessment parameters for evaluating success 

(five out of six initially studied; 'Safety' being eliminated). The discovered patterns from 

these assessment parameters provided the bulk of the discussion surrounding the results 

of this study. The discovered patterns contribute to identifying positive outcomes 

(success) in outdoor experiences for children and adult users of schoolyards. 

5.2 Initial Contact - Principal Questionnaire 

Relatively few principals felt that their school was highly successful (15%). The 

majority of principals reported that their schools were moderately successful (53%). The 
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majority of ratings in the moderately successful category result from the fact that success 

in schoolyards is obscure in delineation causing this mid-range response. The principals 

are unsure how to rate their own schools as there are far too many variables upon which 

the ratings could be based. Thirty-two percent of principals felt their schoolyard needed 

improving. These numbers identify a need to improve aspects of public schoolyards in 

order to better provide for its users. 

Identification and isolation of variables influencing success in schoolyards was a 

component of the Initial Contact - Principal Questionnaire characterized by six 

assessment parameters that the principals also rated. Correlations run between the main 

ratings and the scoring on these parameters identify, in theory, what the reasons are for 

the principals' overall rating. The assessment parameter of'Curriculum' did not 

correlate, meaning this is not a primary consideration in schoolyard design or use; 

however 'Child Development', 'Southwest Responsiveness', 'Aesthetics', and 'Function' 

did correlate, identifying these parameters as involved in the principals' decisions in 

evaluating their schoolyards. The Curriculum assessment parameter likely did not 

correlate for several reasons, such as 1) Curriculum requirements being met in the out-of-

doors is a relatively new movement and as such leaves rating this characteristic 

somewhat confusing (and not a concern of some principals); 2) Meeting these 

requirements is left to the teachers, and the principals may not know if or how much 

teachers are using the schoolyard for meeting curriculum standards; and 3) "Curriculum 

requirements" is a phrase that (after reviewing data on the Staff Questionnaire) can have 

more of a general meaning than specifically "standards-based requirement". For some 



teachers, the phrase can mean any activity occurring at the school. This tenuous meaning 

may have contributed to possible confusion concerning the Curriculum parameter on 

many measures. 

Safety did not correlate to the principals' ratings in part because the public school 

system has specific and stringent safety regulations that require high standards and 

periodic inspections. As a result, nearly all principals rated safety at a very similar level. 

The safety assessment category has been all but eliminated from discussion in this study 

due to a lack of discriminative results. 

Principals were most confident in their appraisal of the functional aspects of their 

schoolyards, with 60% rating their schools at 8 or above on a 10-point scale. This result 

could be subjectively influenced by the fact that the principal's professional position is to 

oversee all functional aspects of the schools' operation. Perhaps all elements in 

schoolyards are fiinctional due to their being 'necessary', as the majority of public 

schools lack funds for schoolyard elements beyond what is absolutely needed. 

Aesthetics was an assessment parameter also rated highly by the majority of 

principals (48% at or above 8 points). Most principals feel that their schools "look pretty 

good, as far as schools go". Here the definition of aesthetic quality is confounding. 

Principals have control over how "tidy" the schoolyard is and one must suspect that 

tidiness is frequently synonymous with aesthetic quality. 

Principals were relatively confident about their schools' meeting of the needs of 

children's development in the schoolyard. Sixty-six percent rated their school on this 

measure at 6 points or above (10 point scale). Here the unspoken supposition could be 
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that play needs alone are the developmental requirements referred to in this measure. At 

the very least, principals understand their school exists to meet the developmental needs 

of children and as such may be compelled to rate this assessment highly. 

The final assessment parameter on the Initial Contact - Principal Questionnaire 

was the measure of Southwest Regional responsiveness. This question requested a rating 

on responsiveness to the Southwest region's climate and culture combined. Principals 

likely responded to this question primarily in reference to climate, however, the larger 

spread in responses may have been due to confounding from the dual meaning. Only 

27% rated their schoolyard at 7 points or above on this rating. In visitations to some of 

the public schools over the course of the study, it was discovered that there was wide 

variation in the schools' provisions for shade. With 'climate' being a key indicator word 

in this measurement, provision for shade may have been a primary factor in the higher 

scores. 

5.3 Schoolyard Assessment Instrument 

A description of the Schoolyard Assessment Instrument is presented in Chapter 

III, Methods. Interrater reliability is presented in Chapter IV with the results from this 

instrument. Data was collected from a stratified random sample of 27 schoolyards. Two 

evaluators assessed each of these schools utilizing this instrument. In order to manage 

the large amounts of data collected by this instrument into usable numbers, the results for 

discussion were weight-averaged into percentage scores for single items, for subgroups, 
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for main groups and finally for a single total assessment score per school. These results 

will be discussed in descending order beginning with total assessment scores per school. 

Total scores on the Schoolyard Assessment Instrument are referred to as 'Expert' 

Success scores being descriptive of an assessment resulting from published theories on 

what constitutes success in schoolyards. These scores resulted in two populations of 

schools. Five schools (20%) scored above a total weighted average score of 3.5 (the 

weight averaged assessment scale runs from 0 to 5). Sixty percent of the schools scored 

below the mean of 2.4. Within-instrument analyses failed to explain these two 

population groups. In general, the majority of schools performing below the mean 

translates into the majority of schools rating poorly on the Schoolyard Assessment 

Instrument, in other words, rated poorly according to published theories of schoolyard 

success. 

General results from each assessment parameter category showed that a vast 

majority of schools are not utilizing the schoolyard for meeting curriculum standards. 

Another way to interpret this result is that education is not occurring outdoors, at least not 

on a conscious, purposeful level. The dispersion of scores shows two populations: those 

schools that are attending to curriculum (teaching) outdoors and those schools that are 

not. Twenty-two percent of schools are teaching at least a portion of the curriculum 

utilizing the schoolyard (and these only 15 to 30 minutes per day on average as 

discovered on the Staff Questionnaire). Thus, only a small portion of schools is using the 

schoolyard for instruction and for a minute portion of their school day. These results 

seem to conflict with the results from a question requesting which subjects occur in the 
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schoolyard, with more schools reporting subjects than those responding on the 

'curriculum hours' occurring outdoors question, likely due to confusion concerning the 

'curriculum' term, as previously discussed. 

The Schoolyard Assessment Instrument's results on 'Child Development' tended 

to disagree with the principals concerning this assessment parameter. Principals rated 

this characteristic highly for being met in the schoolyard on the Initial Contact -

Principal Questionnaire, yet the schoolyard assessment showed attention to Child 

Development (in general for the smaller random sample group) being met in only a 

moderate fashion. The mean weighted-average score was 3.1 on a scale of 0 to 5. A 

statistical comparison of these two measures showed a lack of relationship. However, a 

statistically significant correlation did occur between the score on the Child Development 

assessment parameter from the Schoolyard Assessment Instrument and the overall school 

rating the principal provided on the Initial Contact - Principal Questionnaire. This 

means that when principals rate their schools highly, they are more likely to be meeting 

the children's developmental needs as defined in the literature concerning improved 

schoolyards. However, since the 'child development' measures from the two instruments 

did not correlate, the construct of child development must differ in the minds of the 

principals and theorists of schoolyard development. 

For the assessment parameters of Southwest Regional Response' and 'Aesthetic 

Response' the schools' scores were evenly distributed across the scales. Thus according 

to the schoolyard assessment, schools rated evenly at each of the levels of success for 
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these parameters. Most schools scored in the mid-range on the 'Function' assessment 

meaning that schools are operating functionally at an adequate, but not exceptional level. 

5.4 Staff Questionnaire 

A measure of satisfaction for each school was developed from a combination of 

three questions on the Staff Questionnaire. The results from these satisfaction scores are 

nondescript with nearly all scores within 1.5 standard deviations from the mean of 5.5 (on 

a 10-point rating scale). Teacher satisfaction, principal satisfaction, and teachers' 

description of student satisfaction is very 'middle of the road'. Users are not terribly 

happy about their schoolyards in general. 

The number of years the respondent had been at the school, the hours spent 

outdoors and the kinds of subjects taught outdoors (science was taught as frequently as 

physical education) had no relationship to the satisfaction rating. Although there was no 

relationship to satisfaction and curriculum hours, results showed that a large portion of 

schools (by numbers reporting subjects conducted outdoors) are spending some 

inconclusive amount of time teaching outdoors. 

Within the Staff Questionnaire, two measures did correlate: response to the 

Southwest climate correlated with Total Satisfaction. When the respondents felt that 

their school attended to mitigation of the Southwest climate, their satisfaction rating was 

positively affected. Use of the schoolyard environment in the Sonoran desert is highly 

dependent on the amelioration of heat. This correlation to Satisfaction is not surprising, 

but highlights the needs of schoolyard environments to be designed with shade, water, 

and other methods for respite from heat. Teachers are happier to supervise children from 
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shaded areas, of course, but one could speculate that they are also concerned about the 

comfort of the children. There was no correlation between Satisfaction and how well the 

school responded to the culture of the Southwest region, leaving one to also speculate 

that providing attention to cultural aspects of our region within the schoolyard is not a 

concern. 

A question on the Staff Questionnaire resulted in a list of elements or 

characteristics (generated by respondents rather than as a checklist) considered to be most 

important in the schoolyard. Teachers, the primary respondents, listed 'playground 

climbing equipment' (or 'Jungle Gym') as most important with 66 responses. 'A large, 

open, grassy area' was the second most common answer at 45 responses. 'Basketball 

courts' was third with 29 responses. 'Safety', 'Shade', 'a Soccer Field' and 'A Ramada' 

followed. Currently, commercial play equipment is the singular most popular element 

found on nearly every playground in the country. The questions we must ask are 'Do 

children play there and express satisfaction because it is a single, large option in the face 

of few other choices?' and 'Do teachers describe this element as most important because 

most children play there out of a choice of options, or because it is the only interesting 

element found in the schoolyard?' 'Shade' and 'a Ramada' as answers in the top seven 

items show how important climate mitigation is at schoolyards here in the Southwest. 

5.5 Comparisons of Success Measures 

Converging on a measure of success meant comparing and combining particular 

scores. The primary scores for building the construct of 'success' came from 1) the 

Principal Overall Rating from the Initial Contact - Principal Questionnaire, 2) the 



'Satisfaction' score from the Staff Questionnaire, 3) the 'Expert Success' score from 

Schoolyard Assessment Instrument, and additionally, 4.) School Achievement test scores 

(published results from standardized tests). 

Questions about how these instrument scores related were first examined. 

Although expected, 'Satisfaction' scores (primarily teachers) did not correlate with the 

principals' ratings for each school. Also expected and unrealized, 'Satisfaction' did not 

correlate with 'Expert Success' scores. The expectation was that if a school scored 

higher on the assessment instrument (which published literature purported to be a 

'measuring stick' for success in schoolyards), teachers would be cognizant of these 

factors and this recognition would be expressed in satisfaction with the schoolyard. In 

this research study, this expectation was imrealized. One explanation may be that 

perhaps the needs of children (heavily considered by playground theorists) on the school 

grounds differ drastically from the needs of teachers and principals. 

A relationship did surface between 'Satisfaction' and the 'Achievement Test' 

measures, which may provide direction as to where these differences exist. Correlations 

were found between Satisfaction and both types of achievement test scores. Opinions 

concerning success in schoolyards relates heavily to the schools' overall educational 

success as measured on standardized tests. This tendency resurged in results between the 

'Principals' Overall Rating' and the 'Stanford 9' test scores as these two measures 

correlate. Future research is needed to extract this obviously confounding influence. 

Lack of relationships turned up with other analyses using the 'Expert Success' 

scores from the Schoolyard Assessment Instrument. There was no correlation between 
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this measure and the Principal's Overall Rating from the Initial Contact - Principal 

Questionnaire. For reasons yet obscured, principals' consideration of success in 

schoolyard 'success' differed from considerations of success from items considered 

important in published literature on the subject of schoolyards. 

When the 'Expert Success' scores were compared to the 'Achievement Test' 

scores, there were no correlations. Those schools that scored well according to 

schoolyard theorists did not necessarily have better scores on standardized test scores (a 

traditional measure of success). However, there was a correlation between how the 

principals rated their schools and the school's scores on the Stanford 9 Achievement Test. 

In a similar vein to 'Satisfaction' scores (primarily teachers), perhaps principals' rating of 

their schoolyards results from positive regard for the school in general when the school 

scores high on achievement tests. 

5.6 Success Scores Compared to Schoolyard Assessment & Individual 
Assessment Parameters 

Being imable to determine success by using singular measures from the 

instruments by comparing them to each other, 'Principal Rating', 'Satisfaction' and 

'Achievement Tests' scores were combined and identified as 'User Success'. This 

provided an overall evaluative score descriptive of success to use in a final comparison 

with the 'Expert Success' score. However, these efforts failed to turn up any 

relationships. These analyses meant that the Schoolyard Assessment Instrument could not 

be validated using any of the comparative measures of success. An explanation for this 

result is evasive. It could be that those people involved in the public educational systems 
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in our region have not yet experienced the interest in uses and benefits inherent in 

improved schoolyard environments as proposed in published theories. Thus their levels 

of satisfaction (a major component of our success measure) are tied strongly to their 

performance as a school in general, rather than the more elusive benefits, which explain 

the connections to achievement test scores. 

With a composite value descriptive of success for each school, an additive indices 

process was used to obtain a convergent measure for each of the assessment parameters 

as well. Each category of assessment items from the Schoolyard Assessment Instrument 

was combined with it's companion assessment item on the Initial Contact - Principal 

Questionnaire, then related items from the Staff Questionnaire were added to arrive at a 

combined measure for each assessment parameter. This process was rewarded with 

positive correlations between User Success and Child Development, Southwest 

Responsiveness, Aesthetics and Function. There was no relationship with the combined 

Curriculum parameter. These relationships are interesting, however, the main reason for 

these correlations stems from a previously discovered relationship directly from the 

Initial Contact — Principal Questionnaire. The same parameter questions correlate with 

the principals' rating for the school. With the principal rating a component of the 'User 

Success' score, and the parameter questions from the same instrument a part of each of 

the 'Combined Assessment Parameters', these correlational relationships are essentially 

duplicated in these final additive indices comparisons. The conclusion here is that 

principals seem to be very clear about what constitutes success in their schoolyards and 

rate them accordingly, and their rating correlates with at least one measure of success; the 
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Stanford 9 Achievement tests. Unfortunately, one may suspect a number of intervening 

variables playing a role in these subjective ratings. 

5.7 Other Measures of Interest 

The existence of a garden on the school grounds, according to the literature is a 

positive benefit to children. The existence of a garden was compared to 'Satisfaction', to 

'User Success' and to 'Expert Success' scores. Gardens did not correlate with 

satisfaction or success (nor achievement test scores), but did correlate with the 'Expert 

Success' from the Schoolyard Assessment Instrument. Schoolyard theorists from the 

literature have a 'bias' towards gardens and natural environments that exhibits in this 

assessment tool. Further analyses were conducted with the assessment parameters in 

order to more explicitly identify where that relationship stemmed from. Correlations 

were found with all five assessment parameters from the instrument. The strongest 

correlation was with the 'Curriculum' assessment parameter. It is interesting to note that 

this is the one parameter that few other factors related to. What is occurring in relation to 

this correlation is that when gardens are included in the schoolyard design, curriculum 

requirements are more frequently met in the outdoors; in other words, the gardens are 

being used to meet curriculum requirements. The correlation with Southwest Regional 

considerations is somewhat of an exception due to the fact that this assessment parameter 

did not result from the literature review, rather from 'expert' recommendations from the 

Southwest region. The correlation suggests that when there are gardens at the schools, 

these schools also tend to be more attentive in consideration of regional needs or 

characteristics (climate or culture). 
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Median home value was a factor included in the study to ascertain any 

relationships concerning socio-economic status. Median home value did not correlate 

with the schoolyard 'Expert Success', but not surprisingly did correlate with 

'Satisfaction' and 'User Success' measures. The schools in higher socio-economic areas 

had staff who were more satisfied with their schoolyards and these schools tended to be 

more successful by achievement test standards, yet differences in schoolyards between 

higher and lower socio-economic areas was not likewise identified. This suggests again 

the likelihood that positive regard for a school in general spills over into satisfaction with 

the schoolyard, especially when there is a lack of experience or information with which 

to judge or evaluate the schoolyard. 

There are a few more findings to note. Mitigation of the Southwest climate was 

of primary interest in responses and the Schoolyard Assessment Instrument measures 

show that about half of the schools have some form of extra shade to reduce heat and 

enough drinking fountains to adequately provide for children. It is the subjective opinion 

of this author that this leaves far too many schools not attending to the climate-mitigating 

needs of children. In the matter of culture, the responses show a definite lack of attention 

to cultural elements in the schoolyard and quite a few responses to the Staff 

Questionnaire showed that many teachers have no idea what cultural responsiveness 

means or would look like. Many respondents could not distinguish between climate and 

culture in meaning and foimd these questionnaire items confusing. 
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5.8 Limitations 

A disproportionate amount of data came from the principals participating in this 

study. Relying on a biased single subject per school to provide subjective ratings of their 

own schoolyard is loaded with confounding variables. An improved study design would 

include school ratings from a variety of sources and if possible, sources who were not 

personally or professionally involved. 

The subject pool was necessarily a biased sample as permission to conduct studies 

at public elementary schools was heavily restricted and required from some disfricts extra 

paperwork from both the researcher and the respondents. The teachers voluntarily 

participating in the study were also likely a specific population rather than randomly 

varied. Principals decided whether or not their school participated in the study, thus even 

our stratified random sample came from a biased population of schools. 

Scoring of the items on the assessment instrument was by nature subjective. 

Despite careful overview of items prior to evaluation of schools, interpretation between 

evaluators on how to score specific items may have been less than ideal. Another 

acknowledged bias stems from the concern of both evaluators that schoolyards are 

lacking in outdoor experiences for children, that vegetation, natural areas and 

environmental experiences in schoolyards need more attention. Although 

professionalism was attempted, these are possible intervening variables. 

The questions of climate and cultural attentiveness were frequently confusing for 

respondents. Common responses to the question, "How well does your schoolyard 
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environment respond to the culture of the Southwest?" was "I have no idea what this 

question means" and "This seems to be unrelated". 

Conclusions concerning schoolyard success cannot be extrapolated much beyond 

public elementary schools in or near Tucson, Arizona; especially conclusions related to 

Southwest regional responses, which were specific to our arid climate region. 

5.9 Future Research 

This study was concerned with identifying success in schoolyards. Unfortunately, 

the results indicate that 'success' in schoolyard design is yet definitively unidentified. 

Some patterns were discovered that contribute to notions of what needs to occur in 

schoolyards, yet continued research is necessary to come closer to arriving at a defmition 

of success on school grounds. Research that connects schoolyard opportunities and 

practices with educational success would bring funding into the improvement of public 

elementary schoolyards. This study sufficiently identified how satisfied local teachers 

and principals are with their present schoolyards, however identifying what causes the 

satisfaction or lack thereof was not adequately accomplished. Future research should 

entail understanding satisfaction, attempting to make better connections between what the 

literature and studies say should be occurring in schoolyards and what the users believe to 

be successful in their outdoor environments. 

Replication studies might include a larger variety of measures of academic 

success, perhaps unrelated to standardized test scores. If these measures were less 

intrinsically tied to principals and teachers performance, they might be more valid in 
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comparison with assessment tools similar to the Schoolyard Assessment Instrument 

employed in this study. 

5.10 Recommendations 

Design directives as a result of this study arise from the assessment parameters 

used within each of the research instruments: 

Curriculum 

Schools are not utilizing schoolyards for teaching students yet studies and other 

literature on the subject touts the significance of such efforts for the benefit of children. 

The existence of gardens especially encourages the use of the schoolyard as an 

educational resource. 

Design Directive: Design any or all kinds of gardens into schoolyards in a 

manner that will prove easily utilized and managed by teachers and other volunteers. 

Gardens that are low maintenance will be of special interest. Encourage curricular usage 

by platming for multiple uses of spaces. Best yet, plan the spaces including gardens with 

the assistance of the teachers (or volunteers) to incorporate curriculum usage in the 

design at the outset. 

Child Development 

The developmental needs of children are currently being met in an adequate 

manner through the use of the schoolyard. Schoolyards are sufficient in this assessment 

primarily through the use of elements for physical development, such as jungle gyms, 

game fields, and basketball courts. 
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Design Directive: Retain elements for the schoolyard that provide for physical 

development, such as those mentioned above. But in addition, provide elements that 

provide for social development, such as spaces for conversation, tables for games, etc. 

And providing for intellectual development would entail providing a range of activities 

that are challenging to the various age groups. 

Southwest Regional Response 

Half of the schoolyards evaluated did not provide adequate mitigation of climate 

challenges. There was not enough shade, drinking fountains, water features, or other 

cooling features, and much of the equipment is unusable in the hottest part of the year. In 

reference to providing cultural experiences, most schools are inadequate. The necessity 

for providing cultural experiences is provided in Chapter II. 

Design Directive: Plan and design for considerable shade; ensure drinking 

fountains are readily available; add water features for cooling. Include shade over 

frequently used walkways or waiting areas for children. Where shade is not feasible, plan 

smaller shaded areas at the periphery for adults monitoring children. Include in the 

design of the schoolyard cultural features that might also be interactive and that provide a 

sense of place specific to the Southwest region. 

Aesthetic Response 

The users of schoolyards in Tucson are in general satisfied with aesthetic 

components of those schoolyards. The expectation is that all schools will look alike. 

This may be due to the simplistic, unencumbered nature of existing schoolyards, tidied up 

by public maintenance workers. 
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Design Directive: Design schoolyards that are aesthetically pleasing without 

being difficult or time consuming to maintain. Incorporate sensory materials that provide 

variety in experience, such as plant materials that change and those that remain the same. 

Function 

This is the assessment parameter that is most readily attended to in our region 

according to the study. The responses that arise due to lack of funding for schoolyard 

improvements results in singular and overzealous attention to functional aspects of 

schoolyard design thus promoting minimalism and ultimately contributing to the 

barreimess exhibited in many schoolyards. 

Design Directive: Retain present functional aspects of schoolyard designs; 

especially those relating to shade, seating, etc., but 'stretch' the functional uses of the 

schoolyard to include aspects not so strongly represented such as curriculum efforts (i.e. 

gardens, cultural elements fi^om Native American influences) and artistic components. 

5.11 Summary 

Schoolyard design is not a part of general consciousness as far as achievement in 

schools is concerned, and only peripherally as a recreational necessity. With funding in 

public schools systems so tenuous and limited, attention to basic requirements has been 

the most that many schools can accomplish. These basic requirements are all measures 

of success that must relate directly to performance standards. 

Principals and teachers are in general satisfied with their schoolyards and 

playgrounds as long as their achievement test scores are adequate. The disparity in 
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comparisons of satisfaction and assessment presented in this stady could mean there are 

philosophical differences between those operating within the institutions and those 

providing theoretical possibilities for schoolyards. Or perhaps the principals and teachers 

have yet to discover the possibilities for instruction in schoolyards. 

Results from this study underscore the need for continued research. This study 

showed that basic child development needs are being adequately met in the schoolyard 

environment, but the benefits provided here in the Southwest region stop there. The need 

for schools to provide mitigation for the arid climate tied directly to satisfaction with the 

schoolyard according to teachers, and yet a large number of schoolyards are inadequate in 

this respect. The possible benefits of providing instruction outdoors to meet curriculum 

standard requirements need fiirther exploration. The provisions for gardening for 

children appear to encourage the meeting of curriculum standards outdoors. The lack of 

relationships among many components in this study (such as between Expert Success and 

Achievement Test scores) may be related to the fact that meeting educational 

requirements in the outdoors is not practiced in the local region. Should curriculum 

standards taught outdoors in the schoolyard increase in frequency and number, 

relationships with achievement test scores may surface. 

Children need to be surveyed in order to determine their satisfaction in these 

cases. The problem with not providing children with a variety of options is that they are 

frequently happy with what they know. If they are not given experiences related to the 

environment, they may not know dissatisfaction therein. Unstudied for this research, but 

notable by evaluators, was the difference in ambience of schoolyards where children had 



many options for activities versus schools where there were few choices. The somber 

schoolyards frequently had somber children. 

Providing a foundation for further study was the intention for this thesis study. 

The ultimate use of the schoolyard as a means of improving opportunities for children 

both educationally and environmentally should remain at the forefront of thought for 

designers, educators and policy makers. There is much conflicting opinion as to what 

constitutes educational opportunities and what constitutes environmental quality. 

Attention to these issues will only benefit our children and our environment. 
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Initial Contact - Principal Questionnaire SCHOOL: 
Assessment and Evaluation of Elementary Schoolyard Environments in Tucson, Arizona 
Author of Study; Renee Schaefer, Graduate Student, School of Landscape Architecture, 
University of Arizona 

Thank you for answering these questions about your schoolyard environment. Your school may be chosen 
for an in-depth evaluation as part of a study to identify what elements or conditions determine success in 
schoolyards. 

Please rate your schoolyard in general by placing an X in the most appropriate box: 

^Our school has a highly successful outdoor environment. 

Our school has a moderately successful outdoor environment. 

Our school's outdoor environment needs improvements. 

Now, please rate your school's outdoor environment according to a scale of 1 to 10 on six 
parameters. Put an X over the number that best describes your school. 

1.) Curriculum standards are addressed outdoors on the school grounds 
1= no curriculum addressed -to- 10= sizable portion of curriculum addressed 

1 2 3 A 5 6 7 8 9 10 

2.) Child Development issues are addressed in the design of the schoolyard environment 
1= child development issues ignored -to- 10= child development a primary consideration 

1 2 3 4 5 6 7 8 9 10 

3.) Responsiveness to the southwest climate and/or culture are addressed in the schoolyard 
1= no responsiveness -to- 10= very responsive 

1 2 3 4 5 6 7 8 9 10 

4.) The schoolyard is visually and/or aesthetically appealing. 
1= unattractive, unappealing -to- 10= veiy attractive, veiy appealing 

1 2 3 4 5 6 7 8 9 10 

5.) Our schoolyard is functionally usable. 
1= not fimctionally usable -to- 10= very functional and usable 

1 2 3 4 5 6 7 8 9 10 

6.) Our playground is safe. 
l=notsafe -to- 10=more safe than most 

1 2 3 4 5 6 7 8 9  1 0  
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Schoolyard Assessment Instrument - Likert Scale 
Evaluation of Public Elementary School Outdoor Environments in Tucson, Arizona (2002) 
Renee Schaefer, Thesis Study, University of Arizona 

FUNCTIONAL (Safety) 
FSl. The playground has separation boundaries between playground spaces and spaces 'outside' the 
playground. 

• • • • • • 
Strongly addressed Adequately addressed Attempt made Unsure Inadequately addressed No attempt at all 

FS2. The playground has separation boundaries between playground spaces and entrances / exits of 
playground. 

• [!• • cz: •• • 

strongly addressed Adequately addressed Attempt made Unsure Inadequately addressed No attempt at all 

FUNCTIONAL (Usability) 
FUl. The playground has signage for navigating and way finding. (K. Rohane) 

• • • • • 
Strongly addressed Adequately addressed Attempt made Unsure Inadequately addressed 

FU2. The playground provides hardscape for navigating and resting. 

• • • 
Strongly addressed Adequately addressed Attempt made 

FU3. There are climate-mitigating elements. 

• • 
Strongly addressed Adequately addressed 

FU4. There are drinking fountains. 

• • 
Strongly addressed Adequately addressed 

FU5. There are elements providing support for socialization. (K. Rohane) 

• 
Attempt made 

o 
Attempt made 

CD • 
Unsure Inadequately addressed 

• • 

Unsure Inadequately addressed 

• • 
Unsure Inadequately addressed 

I I I I cm CHI 
Strongly addressed Adequately addressed Attempt made Unsure 

FU6. The playground is barrier-free. (K. Rohane) 
I I I II II I 

Strongly addressed Adequately addressed Attempt made Unsure 

FU7. The playground addresses the needs of various age groups. 

I I I I I I I I 

Strongly addressed Adequately addressed Attempt made Unsure 

• 
Inadequately addressed 

CD 
Inadequately addressed 

• 

Inadequately addressed 

• 

No attempt at all 

CZ3 
No attempt at all 

• 

No attempt at all 

• 
No attempt at all 

• 
No attempt at all 

• 

No attempt at all 

cz: 

No attempt at all 
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FU8. The playground addresses the needs of various ability groups. 

• • • • • • 
Strongly addressed Adequately addressed Attempt made Unsure Inadequately addressed No attempt at all 

FU9. The playground responds to the different needs of both genders. 

• •  • • • [ ! •  O  
Strongly addressed Adequately addressed Attempt made Unsure Inadequately addressed No attempt at all 

FUlO. The playground is vandal resistant. 

addressed Ade^iarei^ addressed Jiueuijjt made ^uiisJre InadeqLateijl addressed No Jiiufiiilt at all 

FUNCTIONAL (Neighbors) 
FNl. The playground responds to the needs of the neighborhood population. (K. Rohane) 
•  • • [ = • [ = •  c = ]  

Strongly addressed Adequately addressed Attempt made Unsure Inadequately addressed No attempt at all 

FN2. The playground's activity settings appeal to a broad range of people. (K. Rohane) 

• • • • o • 
Strongly addressed Adequately addressed Attempt made Unsure Inadequately addressed No attempt at all 

FN3. Night lighting is provided on/around the playground. (K. Rohane) 

• • [=• • • • 
Strongly addressed Adequately addressed Attempt made Unsure Inadequately addressed No attempt at all 

FUNCTIONAL (Investment Value) 
FIl. "Resources are efficiently applied" in design of the playground (i.e. water, electrical, lighting). (K. Rohane) 
[!• • • • • • 

Strongly addressed Adequately addressed Attempt made Unsure Inadequately addressed No attempt at all 

FI2. The construction of the playground includes appropriate hardscape materials. (K. Rohane) 

• a •• czi • cz] 
Strongly addressed Adequately addressed Attempt made Unsure Inadequately addressed No attempt at all 

FI3. The construction of the playground includes appropriate plant materials. 

• • • • • • 
Strongly addressed Adequately addressed Attempt made Unsure inadequately addressed No attempt at all 

FI4. The playground program appears to include regular environmental maintenance. (K. Rohane) 

• [!• •• • • EZ] 
strongly addressed Adequately addressed Attempt made Unsure Inadequately addressed No attempt at all 
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CURRICULUM (Long-Term Attraction) 
CLl. Numerous activity settings are "child-defined" or unstructured. 

• • • • CZ3 O 
Strongly addressed Adequately addressed Attempt made Unsure Inadequately addressed No attempt at all 

CL2. Numerous activity settings are "activity-defined" or structured. (K. Rohane) 

• •• • • • • 
Strongly addressed Adequately addressed Attempt made Unsure Inadequately addressed No attempt at all 

CL3. Numerous activity settings incorporate features adjustable or manipulable by users. (K. Rohane) • • !=• • • • 
strongly addressed Adequately addressed Attempt made Unsure Inadequately addressed No attempt at all 

CL4. The playground includes a variety of activity settings. (K. Rohane) 

• • • • • • 
Strongly addressed Adequately addressed Attempt made Unsure Inadequately addressed No attempt at all 

CL5. There is a "sophisticated complexity evident among activity settings". (K. Rohane) 

• • • • • • 
Strongly addressed Adequately addressed Attempt made Unsure Inadequately addressed No attempt at all 

CL6. There is a balance between stable and variable activity settings. 
• • CZl • CZl • 

strongly addressed Adequately addressed Attempt made Unsure Inadequately addressed No attempt at all 

CURRICULUM (Outdoor Exposure) 
COL A number of activity settings have identified learning potential. (K. Rohane) 

Strongly addressed Adequately addressed Attempt made ' Unsiire Inadequately addressed No ittempt at all 

C02. The playground exhibits an "interface between indoor and outdoor learning environments designed to 
fa|:ilitate children's an^ teacher's ease of |ran^ition." (K. J^oha^e^ ^ ^ ^ ^ 

Strongly addressed Adequately addressed Attempt made Unsure Inadequately addressed No attempt at all 

C03. "Playground activity settings are usable and/or accessible throughout the school and calendar year 
regardless of weather." (K. Rohane) 
• • c=] •• • • 

Strongly addressed Adequately addressed Attempt made Unsure Inadequately addressed No attempt at all 

CURRICULUM (Involvement) 
Cll. The school's outdoor environment appears to be integral to parts of various curricula at the school. 

CD • •• CZ] • • 

strongly addressed Adequately addressed Attempt made Unsure Inadequately addressed No attempt at all 
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DEVELOPMENT (Children's Developmental Needs) 
DCl. The playground includes areas both accessible and inaccessible to children. (S. Stine) 

• • • • • • 
Strongly addressed Adequately addressed Attempt made Unsure Inadequately addressed No attempt at all 

DC2. The playground includes areas that are specifically for active play. (S. Stine) 

• • • • • • 
Strongly addressed Adequately addressed Attempt made Unsure Inadequately addressed No attempt at all 

DC3. The plavsround includes areas that are specifically for passive play. (S. Stine) 
CD CD •• B • • 

Strongly addressed Adequately addressed Attempt made Unsure Inadequately addressed No attempt at all 

DC4. The spaces delineating active and passive play zones are sufficient for separating these areas. (S. Stine) 

• • • • • •• 

Strongly addressed Adequately addressed Attempt made Unsure Inadequately addressed No attempt at all 

DCS. The children have free choice in deciding where to play at least part of the time. (S. Stine) 

• cz] • • cn en 
Strongly addressed Adequately addressed Attempt made Unsure Inadequately addressed No attempt at all 

DC6. Activities allowing for "some risk taking or challenge" are provided for each age group. (S. Stine) 

Strongly addressed Adequately addressed Attempt made Unsure Inadequately addressed No attempt at all 

DC7. The playground includes settings that "allow for repetitive activity and predictability" for each age group. 
(S. Stine) 

I 1 • •• • • I 1 
Strongly addressed Adequately addressed Attempt made Unsure Inadequately addressed No attempt at all 

DCS. The playground includes some activity settings "for activities that are considered hard". (S. Stine) 

Strongly aJdressed AdequaE^3ldressed Attempt made Unsure' Inadequa^ly aidressed No attempt at all 

DC9. The playground includes some activity settings "for activities that are considered soft". (S. Stine) 

O • • CZ] • • 
Strongly addressed Adequately addressed Attempt made Unsure Inadequately addressed No attempt at all 

DC 10. There are "natural areas in the schoolyard environment usable by the children during school hours". (S. 

r-^ • a cz] • 
Strongly addressed Adequately addressed Attempt made Unsure Inadequately addressed No attempt at all 

DCl 1. Activities for the children are planned for the natural areas provided. (S. Stine) 

CZ3 • [!• CZl • • 
Strongly addressed Adequately addressed Attempt made Unsure Inadequately addressed No attempt at all 

DCl2. Free play is planned for the children for the natural areas provided. 
CD O [!• • • CZ] 

Strongly addressed Adequately addressed Attempt made Unsure Inadequately addressed No attempt at all 
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DC13. There are "people-built areas in the schoolyard environment for use by the children during school 

h0"O'®*ine) CZ] • • O CD 

Strongly addressed Adequately addressed Attempt made Unsure Inadequately addressed No attempt at all 
DC 14. There are spaces "that give the children options to play in any manner in which they choose." (S. Stine) 

• CD CD CD nj • 

Strongly addressed Adequately addressed Attempt made Unsure Inadequately addressed No attempt at all 

DC15. There are spaces that "give the children no option for how the space is used." (S. Stine) 

• • • o • • 

Strongly addressed Adequately addressed Attempt made Unsure Inadequately addressed No attempt at all 

DC 16. Some spaces include materials and structures that change over time. (S. Stine) 

•  • • • [ ! •  [ ! •  
strongly addressed Adequately addressed Attempt made Unsure Inadequately addressed No attempt at all 

DC17. Some spaces include materials and structures that do not change over time. (S. Stine) 

C=] • • • • • 

Strongly addressed Adequately addressed Attempt made Unsure Inadequately addressed No attempt at all 

DC 18. Some spaces include plants that change over time. (S. Stine) 

Strongly addressed Adequately addressed Attempt made ' unsure Inadequal^ addressed No attempt at all 

DC 19. Some spaces include plants that do not change over time. (S. Stine) 

im • cz] cz] c=] nj 
Strongly addressed Adequately addressed Attempt made Unsure Inadequately addressed No attempt at all 

DC20. There are spaces that are always used in the same manner. (S. Stine) 

o • • • cz: • 

strongly addressed Adequately addressed Attempt made Unsure Inadequately addressed No attempt at all 

DC21. There are spaces that are used differently at times. (S. Stine) 
CZ] ZD CZ] • cz ZD 

Strongly addressed Adequately addressed Attempt made Unsure Inadequately addressed No attempt at all 

DC22. The schoolyard environment includes private areas for children to find solitude. (S. Stine) 

CZI cz cz CZ] ZD CZ 
Strongly addressed Adequately addressed Attempt made Unsure Inadequately addressed No attempt at all 

DC23. The schoolyard environment includes public areas for children to socialize. (S. Stine) 

I—I CZI CZ CZD CZ I—I 
Strongly addressed Adequately addressed Attempt made Unsure Inadequately addressed No attempt at all 

DC24. There are opportunities for simple motor skills. (S. Stine) 

CZ3 CD CZI CZ ZD CZI 
Strongly addressed Adequately addressed Attempt made Unsure Inadequately addressed No attempt at all 
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D^2S. ^There are opportunities for complex motor skills. rS. Stine) ^ ^ 

Strongly addressed Adequately addressed Attempt made Unsure Inadequately addressed 

DC26. There are opportunities for simple intellectual skills. (S. Stine) 
[Z] CZII CZ] [_] • 

Strongly addressed Adequately addressed Attempt made Unsiu^ Inadequately addressed 

DC27. There are opportunities for complex intellectual skills. (S. Stine) 

o • • • 
Strongly addressed Adequately addressed Attempt made Unsure 

• 

Inadequately addressed 

DC28. There are opportunities for simple social skills. (S. Stine) 

CZ] [z: CZ czi 

strongly addressed Adequately addressed Attempt made Unsure 

DC29. There are opportunities for complex social skills. (S. Stine) 

• CZ] CZ] • 
Strongly addressed Adequately addressed Attempt made Unsure 

Z3 
Inadequately addressed 

• 
Inadequately addressed 

CZ] 
No attempt at all 

CZl 
No attempt at all 

CZ] 
No attempt at all 

CZl 
No attempt at all 

CZ] 
No attempt at all 

SOUTHWEST CLIMATE & CULTURE 

SWl. The schoolyard has incorporated styles/features/materials prominent in the Southwest region. 

CZ] ZD IZ] CZl [IZI IZ] 
Strongly addressed Adequately addressed Attempt made Unsure Inadequately addressed No attempt at all 

SW2. The schoolyard environment exhibits elements that are considerate of the Southwest climate. 

CZ] CZl • CZ CZ] CZ 
strongly addressed Adequately addressed Attempt made Unsure Inadequately addressed No attempt at all 

SW3. The schoolyard environment exhibits elements that are considerate of the Southwest culture(s). 

SJongly addressed Adequately addressed jittempt made ' Unsure Inadeq^^^ addressed No attempt at all 

AESTHETIC (Response) 

ARl. The playground design responds in a visually sympathetic manner to the environmental context. (K. 
Rohane) 

Strongly addressed Adequately addressed Attempt made Unsure Inadequately addressed No attempt at all 

AR2. The playground design responds in an acoustically sympathetic manner to the environmental context. (K. 
Rohane) 

CZ] ZD Zl [Z] CZ] CZl 
Strongly addressed Adequately addressed Attempt made Unsure Inadequately addressed No attempt at all 

AR3. The playground design responds to the cultural context of the area or region. 

I  I  I  I  I  I  I  I  1 .  I  I  I  
Strongly addressed Adequately addressed Attempt made Unsure Inadequately addressed No attempt at all 
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AR4. There is unity in the overall design of the playground. (K. Rohane) 

[=• • • EZ] • CZ] 
Strongly addressed Adequately addressed Attempt made Unsure Inadequately addressed No attempt at all 

AR5. The overall design includes an interconnecting network of activity settings. 

CZ] CD nj CD CD CD 
Strongly addressed Adequately addressed Attempt made Unsure Inadequately addressed No attempt at all 

AR6. The overall design specifies environmental opportunities utilizing multiple senses in the plavpround users. 

Strongly addressed Adequately addressed Attempt made Unsure Inadequately addressed No attempt at all 

AR7. The playground exhibits a high standard of visual quality. (K. Rohane) 

• • • • IZZ o 
Strongly addressed Adequately addressed Attempt made Unsure Inadequately addressed No attempt at all 

AR8. The playground exhibits a high standard of acoustic quality. (K. Rohane) 

• • • • czn • 
Strongly addressed Adequately addressed Attempt made Unsure Inadequately addressed No attempt at all 

AR9. The playground exhibits a high standard of tactile quality. (K. Rohane) 

IZZ IZZ • • • • 
Strongly addressed Adequately addressed Attempt made Unsure Inadequately addressed No attempt at all 

ARIO. The playground exhibits a high standard of aromatic quality. (K. Rohane) 

• • • CZ] CZl IZZ 
Strongly addressed Adequately addressed Attempt made Unsure Inadequately addressed No attempt at all 

ARl 1. The playground exhibits a planned aesthetic approach to the massing of elements. (K. Rohane) 

• • • IZZ • IZZ 
strongly addressed Adequately addressed Attempt made Unsure Inadequately addressed No attempt at all 

ARI2. The playground exhibits a planned aesthetic approach to the dispersal of elements. (K. Rohane) 

rn czi • izz • •• 
strongly addressed Adequately addressed Attempt made Unsure Inadequately addressed No attempt at all 

ARl 3. The ambience of the playground is appropriate for children. (K. Rohane) 

I I CZH • CZI • IZZ 
strongly addressed Adequately addressed Attempt made Unsure Inadequately addressed No attempt at all 

AESTHETIC (Design Concepts) 

ADL There is a distinct uniqueness or character to the overall design of the playground. (K. Rohane) 

Stron^iyJdressed Adequalsiy^dressed AttlffljSl Lade ullSUffe ^ Inadequaleiy aldressed No atteittpt Jt all 

AD2. The playground utilizes color in an aesthetic manner. 

• • IZZ CZ] IZZ CZ] 
Strongly addressed Adequately addressed Attempt made Unsure Inadequately addressed No attempt at all 
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D3. The playground utilizes landmarks visible inside the boundaries of the schoolyard. (K. Rohane) 

• • • • • • 
Strongly addressed Adequately addressed Attempt made Unsure Inadequately addressed No attempt at all 

D4. The playground utilizes landmarks visible outside the boundaries of the schoolyard. (K. Rohane) 

o 
Strongly addressed Adequately addressed 

I I I I CZH 
Attempt made Unsure Inadequately addressed 

D5. Sensitivity to appropriate scale is evident in the playground design. (K Rohane) 

•  I  1  I  I I  I I  1  
Strongly addressed Adequately addressed Attempt made Unsure Inadequately addressed 

D6. Variety in scale is evident in the playground design. (K Rohane) 

• • • • 

Strongly addressed Adequately addressed Attempt made Unsure 

D7. Variety in character is evident in the playground design. 

• • • • 
Strongly addressed Adequately addressed Attempt made Unsure 

• 
Inadequately addressed 

• 
Inadequately addressed 

• 
No attempt at all 

•Zl 
No attempt at all 

• 

No attempt at all 

• 
No attempt at all 

Rohane, K. P. (1983). Comprehensive Inventory of Playground Design Components. 
University of New Mexico, Albuquerque, N.M. 

Stine, S. (1997). Landscapes for Learning. Creating Outdoor Environments for Children 
and Youth. New York: John Wiley &, Sons, Inc. 
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Staff Questionnaire 
Grade School 

Thank you for your assistance. Answering the following questions will assist in a study to determine what 
constitutes a successful schoolyard envirotmient. Your school has been selected to be part of a Tucson-
wide evaluation of public elementary schoolyard environments. 

1. How many years have you been with this school? 

2. How many hours of your day is spent outdoors on the school grounds? 

3. How satisfied are you with the design of the schoolyard environment? 

_1 2 3 4 5 6 7 8 9 10_ 
Very dissatisfied Dissatisfied Unsure Satisfied Very satisfied 

4. How satisfied do you believe other teachers are with the schoolyard environment? 

1 2 3 4 5 6 7 8 9 10_ 
Very dissatisfied Dissatisfied Unsure Satisfied Very satisfied 

5. How many hours per day do you and your classes spend on the playground in activities related to the 
curriculum? 

6. What curricula are taught out-of-doors on the school groimds? 

7. How satisfied do you believe the students are with the schoolyard environment? 

1 2 3 4 5 6 7 8 9 10_ 
Very dissatisfied Dissatisfied Unsure Satisfied Very satisfied 

8. How satisfied do you believe the custodians and/or maintenance people are with the schoolyard 
environment? 

_1 2 3 4 5 6 7 8 9 10_ 
Very dissatisfied Dissatisfied Unsure Satisfied Very satisfied 

9. How adequately has your playground been designed for vandal resistance? 

_1 2 3 4 5 6 7 8 9 10. 
Very dissatisfied Dissatisfied Unsure Satisfied Very satisfied 
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Staff Questionnaire - PAGE 2 

10. What do you believe is the most important element currently on your school grounds? For whom is the 
element important? 

11. How well does your schoolyard environment respond to our particular climate? Please explain. 

12. How well does your schoolyard environment respond to the culture of the Southwest? Please explain. 

13. How satisfied are you with the safety of the schoolyard environment? 

1 2 3 4 5 6 7 8 9 10_ 
Veiy dissatisfied Dissatisfied Unsure Satisfied Very satisfied 
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Public Playground Safety Checklist 
from the Consumer Product Safety Commission, 2002 

1. Do surfaces around playground equipment have at least 12 inches of wood chips, mulch, 
sand, or pea gravel, or are mats made of safety-tested rubber or rubber-like materials? 

• • 
Yes No 

2. Does protective surfacing extend at least 6 feet in all directions from play equipment. For 
swings, does surfacing extend, in back and front, twice the height of the suspending bar? 

• • 
Yes No 

3. Are play structures more than 30 inches high spaced at least 9 feet apart? 

I  I  C D  

Yes No 

4. Is there dangerous hardware, like open "S" hooks or protruding bolt ends. [Include play 
structures and other hardscape] 

I  I  •  

Yes No 

5. Do spaces that could trap children, such as openings in guardrails or between ladder 
rungs, measure less than 3.5 inches or more than 9 inches? 

CD CD 

Yes No 

6. Are there sharp points or edges in equipment, on play structures or other hardscape? 

I I I—I 

Yes No 

7. Are there tripping hazards, like exposed concrete footings, tree stumps, and rocks? 

• 

Yes 

• 

No 



8. Do elevated surfaces, like platforms and ramps, have guardrails to prevent falls? 

nj 

Yes 

• 

No 

9. Is equipment and surfacing in good condition? 

• [Z] 
Yes No 

10. Approximate ratio of supervising adults to children on playground: 
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Questionnaire for Regional Assessment of Schoolyard Environments: 
You have been chosen as an expert in your field to assist in compiling a regional 
assessment tool for the evaluation of public elementary schoolyards in Tucson. Thank 
you for your assistance! 

1) List three components that a schoolyard environment must have to address the regional 
concerns of the Southwest? 

2) What regional styles/features do you feel might be incorporated into schoolyard 
playground environments? 

3) What regional materials do you feel might be incorporated in schoolyard playground 
environments? 

4) What colors do you consider to be regionally dominant? 

5) What other information, options or ideas do you feel to be significant in the design 
and/or construction of successful schoolyard environments in the Southwest region? 

6) What elements would you expect to find in a playground environment that is highly 
considerate of the Southwest climate'? 

7) What elements would you expect to find in a playground environment that is highly 
considerate of the Southwest culture'? 
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Expert Regional Assessment Results 

Components to address regional concerns "must have": 

Native plant components; indigenous people components; water conservation; shaded 
areas; water fountains; coated metal on climbing equipment; native habitats; xeric 
landscaping; water source for wildlife; microhabitats for wildlife; 

Regional stvles/ features that could be incorporated: 

Mexican-American; Tohono O'odham; shade structures a part of or over play equipment; 
ramadas; trails with shaded areas; features showing ecology of Southwest; plants 
providing 'smells' of the desert; cultural artifacts or replicas; recycling and/or 
composting; classroom gardening areas; wildflower gardens; ocotillo fencing 

Regional materials that could be incorporated: 

Mesquite; brick; adobe; ocotillo; native plants; native area boulders; ropes from cacti 
fibers; sculptures of copper; adobe and rammed earth walls; regional tiles; 

Regionally dominant colors: 

Bright or bold colors; purples, oranges, pink; reds; greens; browns; earth tones; pale 
yellows; sunset colors; turquoise; magenta 

Other information, options, or ideas significant in the design and/or construction: 

Information that informs children about the region they live in; natural flora and fauna 
found in this region; geology; climate; community partnerships; education about region 

Elements "highly considerate" of climate: 

Ramada; water-harvesting; shade-producing trees; other shade structures; coated metal 
equipment; water misters; shaded reading areas; water features for cooling; materials that 
don't fade or deteriorate from sun exposure; 

Elements "highly considerate" of culture: 

Plants for wildlife; saguaro harvesting; reptile interpretation; designs and decoration 
reflecting "our land and animals"; vegetable and flower gardens planted with native 
seeds; ramadas constructed from native materials; community involvement with 
schoolyard; regional art 



120 

APPENDIX B 

P Ratog 

RAW DATA 

' Quest t 

Initial Contact - Principal Questionnaire 

2 8.5 8.5 9.5 7.5 9.5 8.5 
3 8 10 8 8 10 10 
2 8.5 6,5 4.5 8.5 8.5 7.5 
2 3.5 7.5 4,5 5,5 4.5 7.5 
1 4 3 2 4 4 6 
2 7 9 9 7 9 8 

2 6.5 7.5 7.5 8.5 8.5 8.5 
3 5.5 8.5 7.5 9.5 8.5 7.5 

2 _..2.5 8.5 7.5 8,5 8.5 7.5 
3 4.5 9.5 6.5 9.5 9.5 9.5 

2 6,5 6.5 7.5 5.5 7.5 7.5 
2j 2.5 7.5 6,5 8.5 6,5 6.5 

4 - c 7 10 8 
2 5.5 5.5 7.5 5.5 5.5 6,5 
1 7,5 6.5 4,5 4.5 4.5 4.5 
1 5.5 5.5 6.5 7.5 8.5 8.5 
3 7 8 4 8 10 7 
1 10 7 7 8 5 7 
2 7.5 8.5 7.5 7,5 7.5 
2 7.5 8.5 7.5 5.5 6.5 7.5 
2 7 7 6 6 8 7 
2 3.5 6.5 4.5 7.5 7.5 7.5 
2 7.5 6.5 8.5 6.5 6.5 6.5 

3 7 6 8 7 6 
3 8.5 8.5 5.5 8.5 9.5 9.5 
2 5.5 7.5 9.5 8.5 6.5 8,5 
2 3.5 6.5 3.5 6,5 7,5 7,5 
1 1 3 4 3 6 5 
1 4.5 3.5 2.5 3.5 8.5 8.5 
2 4 6 6 6 8 8 
2 5.5 7.5 3.5 6.5 8.5 8.5 
2 7.5 6.5 8.5 7.5 7.5 8,5 
1 2.5 5.5 2.5 6.5 6.5 4,5 
2 5 5 5 7 8 8 
2 5 5 3 5 5 8 
1 3.5 5.5 5.5 5.5 4,5 8,5 
2 3.5 5.5 2.5 3,5 5.5 8.5 
2 6 5 5 5 7 7 
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RAW DATA: Initial Contact - Principal Questionnaire - Continued 

1 5.5 6.5 7;.5 8.5 1.5 4.5 

1 2.5 2.5 2.5 1.5 2.5 3.5 

1 3 4 
7.5 

4 7 4 5 
2 6.5 

4 
7.5 7.5 8.5 7.5 

3 _9,5 9.5 9.5 7.5 9.5 9.5 

1 6._5 8.5 4;.5 5.5 7,5 6.5 

1 5.5 8.5 6.5 5.5 7.5 7.5 
3 3 9 8 10 10 9 
3 3 9 _8 10 

4.5 
9 

1 6.5 6,5 4.5 
4 

4.5 4.5 7.5 
1 4.5 4 

4.5 
4 _ 4 4 8 

1 2 3 Zlllli 1 2 4 
2 5.5 6.5 6.5 5.5 7.5 8.5 
2 6 4 6 5 5 9 
1 4.5 3.5 4.5_ 8.5 8.5 5.5 

1 3 2 1 ^ _ 2 7 • 
8 

2 6.5 6.5 8.5 8.5 8.5 9.5 

2 8.5 5.5 8.5 8.5 8.5 8.5 

2 7.5 7:5^ 7.5 7.5 8.5 8.5 

2 4.5 4.5 3.5 4.5 4.5 8.5 
3 9 _8 8 8 9 9 
2 4.5 7.5 8.5 7,5 7,5 7.5 
2 6.5 7.5 6.5 8.5 8.5 9.5 

1 5 3^ 3 8 8 9 
3 4.5 8.5 8.5 9.5 9.5 9.5 
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RAW DATA: Schoolyard Assessment Instrument 
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RAW DATA: Schoolyard Assessment Instrument - Continued 

301] i! 5L. 41 51 _3i,. 4! 1 4] 11. _ 3 .1,1. 31 1 2 5 1 

301 2\" 4! 11 5! Oi 5!"'"" 0 11"" 11 11 0 3 v 0 1 3 5 1 

3025 3! 41 4\ 31 4! 1 31 01 0' 2 1 4[ 1 4 5 3 
302 i 2! 51 5; 4 31 21 3 4 3! 3: 0 3 3 0 4 4 3 

303 i 1i 21 41 41 21 41 1 1i 01 11 2 2 3 11 41 4 1 

303! 2! 3] 31 4! 31 41 3 5! 31 11 3 31 3 31 5 1 
3041 1i 3 3! 4! 31 "5)' 1 31 11 11 4 3! 41 3 1 4 5 2 

3041 2! 4 4| 5: 51 41 4 4] 41 41 3 3 3! 4 41 5 4 

305! 1i 4! 31 41 75],,^ 4 "41"" 41 41 4 31 4! 4 ! 3i 5 5 
305 ' 2! 5! 41 4 "'"51"' 4 5 5'"" " 41" 51 5 5' 51 5 4 1 , , . 5  5 
306! 1i 51 4i 51 3i 4 2 3 li 11 4 ' - - • 3 ;  51 3 4! 5 3 
306; 2,! 3! 1! 4! 31 5 1 1 11 1! 3 31 3! 3 41 3 0 
3071 1! 51 5! 4! 51 51 5 51 51 5, 5 41 41 5 3 4 5 
307; 2; 51 ^51 51 5! 51 5 51 51 5 5 51 51 5 4 5! 5 
308 i 1 1! 1! 3! 3! 3! 1 11 11 11 3 11 31 1 3 4 3 

3081 2! 3! 0 41 1! 4i 1 3i 1! 11 1 11 11 1 4 4 1 
309; l! 31 3 41 41 41 1 11 """'l"[" 11 3 31 31 11 3 5 3 

309 'ir 3 ' 3 ""4!"" l l "  " 5 1  0 " l !  " l '  1! 0 11 " 3 1  0 4 5 1 
310! 1 31 11 4: 31 31 1 ll'"" 11 1] 3 11 31 1 3 4 1 

3101 2! 11 1! 41 11 4! 1 1 11 11 0 01 11 0 4 4 1 

311! 2 3: 3 31 11 41 1 31 11 1 0 1 3 0 4 4 i 

311! 1; 4 3! 4; 31 51 1 1! 11 1 3 H 3. 2 3 5 3 
312! 1! 41 4! 31 4i 41 3 31 1! 1 3 1 3 3 3 5 4 
312 2! 3! 31 4 31 4!"' 3 4! 31 3 1 3 3 1 4 4 1 
313! li"" 3! 11 4i 1! 4': 1 11 11 1 3 1 3 1 3 5 3 
313 2! 4' 31 4 31"' 41 2 41' 41 4! 0 0 4j 0 4 4 4 
3141 11 4'! 4 4l 4! 41 3 41 4! 31 4 1> 3' 3 4 5 4 
314 i 2! 5! 51 5! 51 51 5 51 51 51 5 4' 4 5 5, 5 5 
316! 1i l! 11 3 51 31 1 11 11 11 1 11 3! 1 3 5 3 
316! 2! if"'" 11 4! 0! 31 0 31 0! 0 0 01 11 0 4 3 0 
317! l! 31 31 31 4; 41 1 31 11 1! 3 3! 31 3 11 5 3 
317! 2i 1! 1i 41 11 41 0 11 1! 11 1 01 11 1 4 4 0 
318! 1! 4! 3i 41 3! 51 1 31 1! 3) 4 31 41 4 3 5 3 
3181 2! 31 11 41 1! 4 1 31 ' 11 11 1 11 " 1i"" 1 4 4 1 
320 i 1! 3 31 51 1! 51 3 31 1| 1! 3 1! 41 1 4 5 3 
320! 2! 3 1 5! 3! 41 3 4! 31 41 1 11 31 1 5 4 3 
321! 1! 4! 31 31 41 4! 3 31 11 31 3 31 31 3 3 5 4 

321! 2! 3! 31 31 41 41 3 41 31 41 3 1! 3! 1 4 4 4 
322! 11: 3 4 31 3! 41 1 1 11 1! 1 11 31 1 3 4 3 
322 2i 3; 31 41 1 4! 1 31 11 1 0 01 3| 0 4 4 3 
323! 11 3) 3 31 41 41 1 !'[' 11 1 1 31 11 1 3 4 1 
323 27" li 1i " 31"" 0 41 0 1! 11 01 0 31 01 1 4 4 1 
3241 11 3! 31 3i 31 3 1 l! 11 11 1 31 31 2 3 4 1 
324! 2; 3! 3! 41 01 41 0 3! 31 3! 1 1 3| 1 4 4 1 
325 i 1i 31 11 3i 1! 3 1 11 11 11 1 31 31 1 3 4 1 
3251 21 31 3 41 0! 41 0 3! 11 11 1 o| 3! 1 5 4 1 
3261 5! 3; 4i 4i 51 41 41 41 5 51 41 5 3 4 4 
326! 2! 5 51 4! 51 41 4 4! 41 31 4 5! 41 4 4 4 3 
327! 1! 4i 5 51 51 41 5 51 51 51 5' 41 41 5 3 4 5 
327 i 21 5! 5| 5! 5| 4| 5l 5| _^5l 5| ...51 5| 5.1.. 5 4 4 5 
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RAW DATA: Schoolyard Assessment Instrument - Continued 
ii8a«a»KaM I ^9 •̂1 H nm Hi mg 

3011 1! 2 4 2 5 5 1 1 2 2 5 3 4 1 5 1 4 

301 i 2! 3 1j 1 5 4 0 0 0 0 5 1 4 0 51 1 1 

302; 11 2 4 2 5 5 1 1 b 0 4 4 4 1 5, 3 4 

CM O
 

CO 

2! 5 4! 1 4 4 3 2 2 5 3 4 3 4 5  4 CO O
 

C O
i 

1| 1 4i 3 4 5 1 3 3 2 4 3 5 2 5 5 4 

CO o
 

CO 

2! 1 2 2 4 5 "̂"i 2 2 2 4 1 4 ! 1 i 4 i 3 4 

304 1! 4 2 2 5 5 2 3 3 2 5 2 5 ! 1 ! 5 3 4 

304: 2! 4 4 3 5 5 4 3 3 2 4 3 5 1 3 ! 4 4 4 

3051 1! 4 4; 5 4 5 5 3 2 3 5 5 5 i. 5 4 5 4 

305 i 2i 4 5 4 5 5 5 4 4 4 5 5 5 i 5 4 1"" 4 4 

306 i 1; 4 2 2 4 5 3 1 2 2 4 3 4 i 1 ! 5 3 4 
306 i 2; 0 2 1 3 3 0 0 0 0 5 0 3 i 0 ; 3 1 1 

307 i 1! 5 4 4 4 4 5 5 5 2 5 4 4 ! 5 i 4 5 4 

307; 2 4 5 5 5 4 5 5 5 5 5 5 5 ! 5 1 5 5 5 

308 1 1 2! 2 4 4 1 1 1 1 4 3 4 1 4 i '' 1 3 

3081 2i 1 31 1 4 3 1 0 0 0 5 1 1 1 5 1 3 
309 S 1]'"" 4 2 3 4 4 1 1 1 li 4 3 4 1 4 1 1 4 

309 i 2 3 3! 1 4 4 3 0 0 0 5 1 4 r ' 0 !' 5 1 4 
310; 1i 1 2! 1 4 4 1 1 1 1 4 3 4 ! 1 1 4 ! . "  ..3 3 
310i 2! 3 2 1 4 4 1 0 0 0 5 1 4 ! 0 5 1 „ 4 4 
311i 21 1 1; 1 4 3 1 1 1 1 4 1 4 

1 '' 
4 1 3 4 

311 i 1! 1 3! 1 4 4 1 1 1 4 4 5 1 ' "  1  4 ! 3 3 
312; 1! 4 21 3 5 5 4 3 2 3 4 4 5 ! 1 ! 4 4 4 
312i 2! 3 3i 1 4 4 1 1 1 1 4 3 4 1 1 ! 41 1 1 
313i 1i 3 2 1 5 5 3 3 2 3 4 3 4 i 1 ; 5 1 3 
313 2 4 4 4 4 4 3 3 2 2 4 3 4 ; 1 ! 4 ! 1 4 
314; 1 4 2 4 5 5 4 4 2 2 5 4 4 1 1 1 4 i 3 4 
314i 2 5 5 5 4 5 5 5 5 2 5 5 5 i 5 i 5 1 5 5 
316; 1 1 2 1 4 4 1 1 1 1 3 3 3 1 ! 4 !  3 1 
316! 2 0 2 0 3 3 0 0 0 0 3 0 3 0 1 4 0! 3 
317 1 1 4! 1 4 5 1 1 1 1 4 4 4 4 1 1 
3171 21 3 1 1 3 3 0 0 0 0 4 1 4 0 4 11 4 
318! 3 4 3 4 5 3 5 5 5 5 4 4 1 4 3I 4 
318! 2\ 1 1! 1 4 1 3 3 4 3 4 1 4 r 1 4 1 4 
320 l! 1 ZK- 3 7" 5' 5 3 i 3' 1 1 5 3 5 1 5 ! 4 3 
320 2| 4 3j 3 4 

4 

0 

3 0 0 0 5 3 4 3 4 1 3 4 
321! l] 1 4 4 4 

0 
3 3 11^3 2 4 4 4 1" 4 i .. . 3 3 

321 2I ¥ '4j' 3 ""4 
4 

0 4 1 3 2i • •• 4! 4 4 ' ' '  3  41 11 4 
322 1! 4 4 1 4 4 3 1 1 1 4! 3 4 1 4 3 3 
322 i 2! 1 3 1 3 3 3 0 0 0 4! 1 4 1 4 3 4 
323; 1; 1 41 1 4 4 1 1 1 11 3; 3 4 1 4! 3 3 
323^ 2; 1 1; 1 3 4 1 1 1 11 4! 0 4 1 4 1 4 
324! 1!. 1 3 1 4 4 1 1 1 1l 3i 3 3 1 4 1 3 
324; 2 1 3 1 4 4 1 0 0 0! 4! 0 4 0| ' 4 3 4 
325! 1! 1 3! 1 4 4 1' 1 1 11 3! 1 4 1 3 ; 3 3 
325! 2! 1 1 4 3 1 1 1 1! 4! 1 4 11 4 ! ' 3 4 
326! 1i 4 3! 3 4 4 4 3 3 3! 5! 4 4 5\ 4 , 5| 4 
326! 2 5 2! 3 4 4 3 3 4 4! 4! 3 4 3! 4 : 3 4 
327! 1 4 4i 3 4 4 5 3 2 2 5! 4 4 5 "'4 1 5) 4 
327! 2! 4 5 5 4 4 5 5 5 2i 51 5 4 5! 4 5! 4 
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RAW DATA; Schoolyard Assessment Instrument - Continued 
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RAW DATA; Schoolyard Assessment Instrument - Continued 

3011 

3011 

302 i 

302 i 

303 i 

303 

304 i 

304! 

305 

3051 

306! 

306 i 

307 i 

307! 

308! 

308! 

309! 

309! 
310! 
310! 

311! 

311! 
312 

312; 

313 

313! 

314i 

314! 

316! 

316! 

317 i 

317 

318! 

318 i 

320! 

320! 

321! 

321! 

322! 

32 1! 

323 

3241' 
324! 

325! 

325! 

326! 

326; 

327! 

327! 

1!  
2 

1!  
2! 
1! 
2! 
1!  
2 
1 
2 
1!  
2! 
1! 
2! 
1! 
2 

2 
1! 
2 
2 
1! 
1 
2 
1! 
2 
1i 
2i 
1 
2! 
1! 
2!  

-^j 
2 
1! 
2 
1; 
2 
l! 
2 
1! 
21 

2 

1 
2t  
Ij 
2! 
1! 
2! 

2! 
0! 
1;; 
41 

3 

3 

1! 
5 

4! 

5 

3! 

3! 

3 

5 

1! 
1! 
1! 
1! 
31 

1 
1! 
1! 
2 
3 

1! 
1! 
5! 

5' 

1 
0 
1! 
0! 
3! 
1! 
3 

3! 

3! 

3! 

1! 
0! 
1 

5 
11 
3 
1! 

4. 

4! 

5 

1! 
1 

3! 
4! 

Tf" 
0 
11 
1! 

1i 
1! 
1 1  
1 1  

31 
3 
1!  
1! 

4 

5 

1! 

0! 

li 
0: 

^'l[ 
1! 
1! 
4! 

3 
4! 
l! 
1! 
1! 
1! 

IT' 
31 

1! 

31 
3l 

.5L 

•i 

3! 

0! 

1! 

3! 

4i 

3! 
4 

4! 

5 

5 

3 

1! 

5! 

5 

0 

1! 

1 

1! 

1 
11 
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3 
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3 

5 

5 

0 1  

O!  
1 1  

0! 
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1! 

1 

31 

3! 

3 

1! 

31 

11 
Ij 

"1]' 
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31 
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31 
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2 

4 
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3 

3 
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RAW DATA: Schoolyard Assessment Instrument - Continued 



Sample Evaluator Reliability - Schoolyard Assessment Instrument - Pilot Studies; 

Box Plot 
Split By: Evaluator 

Box Plot 
Spilt By: Evaluator 

Total Disparity on 2 out of 19 Items 

Or llVo Non-overlap 

Total Disparity on 3 out of 20 Items 
Or 15% Disagreement 

Evaluator Reliability - Schoolyard Assessment Instrument - Each Parameter: 

Box Plot 
Split By: Evaluator 

Evaluator 1 & 2 Scoring for 
Curriculum Parameter 

Box Plot 
Split By: Evaluator 

''-jMco'trmtDMooc 
QDQQQQaQboo6^64>00000000000000 
u y j  L J  L J  u  O Q Q Q Q Q Q Q Q Q Q Q Q Q  

Evaluator 1 & 2 Scorii^ for Child 
Development Parameter 

Box Plot 
Split By: Evaluator 

SW1 SW2 SVV3 

Evaluator 1 & 2 Scoring for Southwest 

Regional Response Parameter 

Box Plot 
Split By: Evaluator 

c M c o < ^ m ( O h > o o o > o  M  ̂ U) <D N 

Evaluator 1 & 2 Scoring for 
Aesthetic Parameter 



Box Plot 
Split 1^: Evaluator 

"PV 
m I  l i ^  — ^ l y —  

^ (\| *- CM <0 ^ ^ <D\^ CO O> O T- <OV- OJ <O 5 c o w D D D D r s D p D D r r z a z f c t E u I i i  u . u . u . u . u . u . i a u . £ L U . u . 3 u . i Z l u . ^ " - " - " -

Evaluator 1 & 2 Scoring for 
Function Parameter 
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RAW DATA: Staff Questionnaire 

0.12 10 31611 
306, K 

322 2 

301 IP 

305! 3 

30611 

303 3 

320 IK 

319K 

319|K 
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32015 

30313 
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305 4 

305 5 

305 5 

0,1,2,3,4,5,6 

0 
11,2,3,4,5 

1.51 10 

0.51 10 

0.51 10 10 10123 

1.511,2,10 

10)4,11 0,1,2,3,4,5 

10 23 0,1,2,3,4,5,6 

0,1,2,3,4,5 9114,24 

0,1,2,3,4,5 

81 0.25 i 1,2 0,1,2,3,4,5 

0,1,2,3,4,5 306 1 

301 4 0.1 2,3 

305 3 

320 P 1,2,3,4,5 

305 P 

32012 

313IK 

3171K 811,3,9 

309 3 

0.2 1,2,6 32114 

9 0.25 321 iK 0,1,2,3,4,5 

0,1,2,3,4,5 

314 5 

314 2 0.0312 

30414 1.2.4.6 

303 IK 

314 3 

320.3 0.25 2.3 0,1,2,3,4,5,6 

0.511,2,8 

320 3 1 1,2,3,6,8 

306 4 0,1,2,3,4,5,6 

32115 0.5i1,6 
322 5 

0.2511,2 

8 

0 10 

1 8  

0 10 

1 1 10 

0  9 

1 1 8  

1 10 

1 10 
Q  
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1 
1 10 

9 
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0 7 
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1 8 

1 9 

1 1 9 

1 1 9 
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1 0 8 

1 10 

1 8 

1 0 7 

9 

0 8 ; 0 9 
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1 1 9 

1 7 

1 1 9 

1 8 

0  5 

8 

8 

1 5 

3 

1 8 

1 1 9 

0  1 8  

6 

0 1 9 
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RAW DATA: Staff Questionnaire - Continued 

Tj5_ 0 8 8 0 2 8 § \  7T17 0 8 

306! 2 i 3 0.5 8 7 1 1 8 71 6 8 

32712 3 1 8 8 1 2 8 8! 10 3 0 8 

302 iK 16 0.05 8 7 0.75 1 6 8i 5 7 

306 5 1 2 1-5 8 8 J 2,3 8 8! 811,3,14 10,1,2,3,4,5 8 

320 5 .11,8 0.25 8 8 0.25 i 1,2 7 7i 315 0,1,2,3,4,5 7 

320 4 1 15 ̂  1 8 8 o!i 9 8i 6 3,5 0,1,2,3,4,5,6 1 1 9 

320i5 i 1 0.5 8 8 0 8 81 813 0,1,2,3,4,5 1 0 8 

322 i4 1 3 1 8 7 1 1 8 81 813 0,1,2,3,4,5 0 0 8 

322 4 i 2 0.5 8 7 0.3311,2 8 8 3117,21 0,1,2,3,4,5,6 

305 4 1 11 0.4 8 5 1,2,3,4,6 7 7! 5 5 0 7 

303 4 1 ^ 1 8 7l 0.75 1 6[ 6 8 1 1 8 

32Q 3 j 8 0.25 8 8 1.3 1 9 9 7 3,11,23 1 9 

326 4 i 4 0 8 8 OiO 8 81 811,3,4,5 oi 1 7 

30113 6 0 25 8 8 0.2512,4,6 9 6 8 23 0,1,2,3,4,5,6 1 1 9 

301 5 5 0.25 8 8 0.75 i1 8 71 715 8 

306 5 .1 3 1 8 7 0.5 2,3 8 8l 615,25 1 1 6 

304 P ! 3 0.5 8 II7 1,2,4 8 8 913 0 0 8 

312 1 0.25 8 6 0.25|1 8 6 6 1 0 8 

318 K i 14 0.5 8 8 0.5ll,2,6 8 71 7112 1 1 8 

314 5 .1 8 0.12 8 Oil 8 8 

314;P i 4 8 8 1 8 81 315,17 0,1,2,3,4,5 0 8 

311 4 3 1 8 7 0.33 !1 7 8; 5 8 

318iK 14 0.5 8 8 0.511,2,6 8 8! 8112 0,1,2,3,4,5,6 1 7 

32613 16 0.3 8 6 0.411,2,6 10 4 8 8 

314.J5 i 4 0.2 8 8 0 8 61 9120 0 8 

30912 j 1. 0 8 8 0 0 8 61 815 p 8 

309 i3 i 2 0 8 8 0 10 6 6 3,5,14 0,1,2,3,4,5 0 6 

309^3 i 4 0 8 8 0!0 9 8! 101,5 0,1,2,3,4,5 0 8 

309 ;4 2 0.17 8 8 6 6 6114 0,1,2,3,4,5 1 7 

309 i4 15 0 8 8 OiO 6 8 8 8 

326 A J 1 1 8 6 1 9 6i 5 1 0 9 

305 1 1 10 0.4 8 8 8 81 8 6 

313 2 j, J4[ OL75 8 8 0.511,2 8 6 6 5,9,25 1 8 

318:K 6 0.5 8 8 0.511 7 71 6112 0,1,2,3,4.5,6 1 1 6 

313 i5 8 8 0.511,3 8 8: 813,9 0,1,2,3,4,5 0 0 8 

3261A 0 1 25 8 6 1.25 8 6 7 3 0,1,2,3,4,5,6 
• 

1 0 7 

31212 i 4 0.5 8 8 0.511,2,8 9 91 5 1 0 7 

303 P ! 10 1 8 6 1,2 6 71 9 1 1 9 

30812 4 0.1 8 0.1 1 8 8 8 
326 iP 3 1 8 7 111,2,3 5 81 811 0,1,2,3,4,5,6 1 1 8 

31212 0 1 8 7 1 1 7 61 6 5 

31815 4 04 8 8 0,5!1,2 8 81 6114 0,1,2,3,4,5 1 8 

301 .1 .6 0.75 8 6 0.75 1,2,8 10 6|_, 8 22 0 0 5 



132 

RAW DATA: Staff Questionnaire - Continued 

31215 -LA.. 0.6 8 6 _8[ 3T 0 8 

30111 i 5! 0.5 8 8 0.2] 1 j 101 61 9123 0,1,2,3,4,5 0 8 

322 iK 1 12! 1 8 8 1!1,2,3,8 1 8! 8 6i1,3,14,15l0,1,2,3,4,5 0 0 8 

312|K i 6: 0.5 5 0.5 0! 5i 5111 0 2 

311IP i 31 1 7 0.5 1.9 L 7 61 513 0,1,2,3,4,5 7 

32414 25 1 5 1 1 [ 5! 51 5t23 0! 7 

311i2 ! 71 0.25 7 0.25 1 1 6 61 613,7 0,1,2,3,4,5,6 1 9 

319lP ! 2: 1 7 1,2,4,6 71 71 4111 0,1,2 1 7 

32211 2 7 0.08! 1 1 71 7! 513 0,1,2,3,4,5 0 
" 

5 

313 2 i 5i 0.5 3 0.511,2,4 ! 71 3! 114 3 

322 3 2 0.5 5i 0.5!1 1 6! 6! 413 0,1,2,3 0 1 7 

322 3 S 7i 0.65 7 0.1311 ! 7! 7! 311,3 0,1,2,3,4,5 0 7 

311 i4 1 17! 0.75 7 0.58 1 61 6! 511 2,3,4 1 1 7 

314;3 i 31 0.75i 7 2,4 ]_ 7| 6[ eha 0 7 

318;4 ! 1i 1.25 7 0.5 1,2,8 1 Ji 6 711,3,14,23 1 1 8 

3181 2 0.25 7 0.15 mIZI ..-A- _ _ 7 >  7123 7 

314i3 i 5! 0.5 7 1 61 5! 8117 0 1 9 

318:4 ! 2! 0.5 7 0.511,2 71 7! 711,5 1 7 

322 2 ! _ 11 0,5 5 0 1,2,8 8 6 813 0,1,2 0 7 

310 K i 1! 0.5 7 2,4 ! 81 713,4 0 8 

30614 1 4! 1 7 1 7 7! 71 0 3 

30614 ' 3 1 7 1 1,2,8 ! 6! 71 7124 1,2,3,4,5 0 0 8 

302 IK ! 1! 0.5 7 9! 71 9111 7 

302 i1 i 191 1 7 1 1 71 51 31 0 0 7 

319 2 ..j 1 8 0.75 1,2,6 81 71,, 7 25 0 0 8 

308 !4 ( el 0.5 7 0.5i1 i 71 71 717 8 

317:2 i 10! 0 75 6 0.75l2,4 1 7; 61 3 1 1,2,3,4,5,6 1 7 

30213 ! 21! 0.5 7 0.2511 1 6 6 _ 5] 1 1 7 

30214 ! 15! 0.17 5 0 0 1 5! 5! 2114 0 7 
306 1 i 1i 1 7 0 71 71 713,5 0,1,2,3,4,5 0 7 

31011 5 0.7511 1 7! 51 5123 0 7 

308 Is i 4! 0.75 7 0.2511,2,4 1 91 6! 6112 0,1,2,3,4,5,6 1 0 7 

301 2 ,J 4i, 0.22 6 0.2 3 9! 61 8!17 1 0 7 

301 3 I 6s 0-5 6 2 i 7! 51 511,5,17 0 5 

301 4 J 7]. 0.5 5 2 8! 71 7! 7 

3261A ! 1! 6 I 5 6; 1,2,4,5,6: 71 51 3! 7 

301J5 j 7[ 1 7 0.512,3,8 71 51 9 0 3 

304 3 1 9! 0.35 7 2 71 ,, 6L 313,4,11 1 0 8 

30414 3 0.33 7 0.33 1 1 51 7| 511 1 7 

309 !K • 1 0.5 5 012 : 7 ,5|. 215,11 0,1,2,3,4,5,6 , 1 0 7 
326 i 2 ! 0! 0 5 7 0.4!5 1 9! 7l 7123 0,1,2,3,4,5 1 1 6 

309 5 1 0.08 7 0.1 1 ! 7! 7i l| 1 

308 K 1 12i 0.75 ^ 5 0!1,2 5 5 311,3 0,1,2,3,4,5 0 3 

313iK ] 15! 0.75 7 0.33|1.3,4 i ...5L 5| 5| 1 7 
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RAW DATA: Staff Questionnaire - Continued 

302 2 8 0.25 L . _ . 7  0.75 6 6 7! 7 

321 IK 4 0.5 1 8 1.511 7 6 415 0,1,2,3,4,5 0 4 

31915 3 0.5 7 0.511 7 6 9111 0 i il 8 

317 JK 12 0.75 6 0.7511,2,4 9 6 7 3 0,1,2 j  _ i i  0 4 

31612 1 6 0.5il,2 7 7 4123 0,1,2,3,4,5 1 11 4 

31713 31 0.5 7 0.7511,2,3,4 4 6 615,9,14 3,4,5 1 01 7 

321 3 4 0.25 6 0;1,2 4 6 6 ) 01 a 

30312 10 0.33 7 Oil 5 5 5 1 0 7 

30315 9 1 6 1,2 6 6 4 0 1 6 

30415 1 0.75 6 6 0.5 1 5 6 4 3 

310i1 3 0.5 6 6 0 5 6 6123 0, 0 6 

304i3 1 0.75 6 5 0.42 i1 4 5 515 0,1,2,3,4,5 1 6 

306 !P 3 2 6 5 1 4 5 4 1 11 0 8 

322 iK a 1.5 6 7 0.5 1,2,8 7i 5 413 0,1,2 1 11 3 

311 !5 2 0.67 6 6 0.67 ll 6 6 711 1 1 

309IP 11 _ 2 6 5 0.2511,2 8 4 815 9 

31612 10 0.5 6 5 0.511,2,6 8 5 3l9 1 4 

3011K 7 1 6 6 0.05 2,7,9 8 6 9 1 01 0 9 

316iK 5 1.25 6 6 0.511 8 8 8 1 1 oi 5 

304! 4 1 0.75 6 6 0.511 5 6 4 3 

31011 3 05 6 6 0 6 6 6123 0 1 6 

316 4 2 1 6 5 6 6 2 11 1 11 3 

311 K 126 0.5 6 6 0.5 1.2,8 'Zi 6 5 5^ 0,1,2,3.4,5 1 01 6 

319 3 3 0.5 6 6 0.5 1 6 6 6 11 1 01 6 

311[K 27 0.5 6 6 0.511 6 6 6 I or 6 

31I!K 10 0.5 6 6 0.5 1,2,8 7 6 515 0,1,2,3,4,5 1 01 6 

302 P 6 0.5 6 7 1 7 6 3 0,1,2,3,4,5 i 11 3 

30612 3 0.33 6 6 0,42 7 3 2 1 1 7 

326 K 1 1 5 4 0.75 2 7 5 7 6 
326 4 10 1 5 5 112 7 7 516 1 11 1 6 

321 2 3 0.5 5 5 0.5i1 8 5 413 0,1,2,3,4,5 1 11 0 6 

325 4 16 0.5 5 4 211 5 5 315 0,1,2,3,4,5 0 1 4 

3l2j3 4 0.5 5 5 0.511 7 6 813 0,1,2,3,4,5 0 0 7 

31213 4 0.5 5 5 0.511 7 6 2 3,11 0,1,2,3,4,5 1 8 
327 i1 9 1 5 51 2 7 6 514,5,23 1 01 5i 

30812 1 0.5 5 8 0.5 1 7 6 5i7 1  Oi 81 

32711 4 0.5 5 6 0.5 1,2,7 5 6 9 9,10,11 ! 01 1 71 

30712 7 05 5 5 0.511,2 7 4 2116 0 
. 

5 

327IK 14 1 5 6 112,6 4 4 813 0 0 1 8 

32212 4 0.5 5 5 0.111,2 3 7 713 0,1,2,3,4,5 1 0 7 
323 2 ____ 2 1 5 1 1 1 1  0| 3 

324I2 9 0 5 6 0 0 6 6 5 5 

30911 2 0 5 6 0 0 8 6 513 0,1,2,3,4,5 

- 1  -

8 
309 1 5 0.25 5 4 0 2,3,4 5 ^ 9 5 - 1  - 6 
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RAW DATA: Staff Questionnaire - Continued 

SISjK 3 0.83 5 4 0.67 1,6 7 6 6 1,3 0,1,2,3,4,5 1 5 

316i2 9 0.37 5 5 0.5 i 1,4 2 5 2|7 1 0 2 

30612 j 5_ 5 1,2 7 5 7130 1 oi 7 

393] K 9 0.58 5 6 0.58i1,8 8 6 813,4 ! 0 5 

i 30314 10 0.25 5 5 on"' 8 5 7 8 

i 302 i2 8 0 05 5 5 0.211,2,3 5 5 3114 1,2,3,4,5 ! 1 7 

' 317IP 3 1 5 5 0.511,2 5 3 415 I 0 0 4 

302 1 17 1' 5 5 l|l 8 7 4 
1 

,1 6 

316IP 9 05 4 4 l|l,2,6 7 5 2 5 0,1.2,3,4,5,6 1 3 

303 i1 10 0 25 4 4 0 23[l ,2,8 4 8 29 1 . 0  7 

327 IK 25 11 4 4 1 1 8 8 8 8 1 1 0 9 

316i1 3 11 4 6 0.2|1,2 7 6 6 3 0,1,2,3,4,5 1 1 7 

322 IP 3 0 75 4 4 - 7 4 4 1 13 7 

32314 24 0.251 4 6 0 1 6 6 1 18 1.0. 2 

32215 3 0.65 i 4 6 0.33 8 6 1123 0,1,2,3,4,5,6 1 4 

31611 8 11 4 4 111,2 5 6 413 0,1,2,3,4,5 i. .1 . .  6 

312iP 5 3.51 4 4 1,2 4 7 2 1 1 0 7 

30613 3 0.331 4 3 0.1312,4,8 6 6 9 i 0 5 

302 IK 17 0.51 4 4 5 7 6 1 Ij 7 

30815 15 1! 4 4 112,4 4 6 8112 0,1,2,3,4,57 0 0 8 

308 !P 9 0.751 4 3 1,2,3 5 4 415 1° 7 

31015 10 1i 4 3 111,2,4,8 1 3 1 i 0 0 A 
302! 5 2 0,5! 4 4 0.75i1 6 4 5123 0 i 0 0 5 

301'2 4 l| 4 4 0.35!1,2,3,8 7 6 5 2 

309 IK 29 0.17! 4 3 OiO 5 5 115,6 0,1,2,3,4,5 1 1 5 

309:2 3 0! 4 6 OiO 4 6 615 j 0 0 4 

32612 1 0.51 4 4 4 4 4112 . [ . . o  0 4 

309 2 2 0! 4 5 OlO _ 4 5 6 5 1 0 ... 4 

32611 18 1.251 4 III 1.25[1,2,3,4 7 5 512 0,1,2,3,4,5,6 ! 0 1 7 

303 4 4 1i 4 4 0t2 7 5 5 0 4 

31113 6 0.251 4 4 0.511 8 6 4 3 6 

3181P 4 11 4 5 0.511,2 3 3 311,3,22 i... 0 1 7 

31414 8 0.251 4 4 010 5 5 3i3 0,1,2,3,4,5 1. I . 
7 

31115 7 0.331 4 6 0.3311,4 6 4 411 0,1,2,3,4,5 1 0 5 

31812 14 0.51 4 6 0.511,2,3,4 6 6 815,11 1 9 

318 5 6 0.31 4 5 0.311,2,4 5 5 8114 0,1,2,3,4,5 0, 8 

318 5 12 1! 4 7 111,2 5 5 4 5,6,9,11 1 1 1 7 

31112 3 0.331 4 6 0.33:1,4 7 6 613.6.7.9 
[ 

j 1 2 

31211 4 1! 4' 6 0.5i1 4 6 2l12 0,1,2,3.4,5 ' 0 0 4 

31813 14 0.65 4 5 1,2,4 5 5 7 i 0 4 
31211 7 0.5i 4 5 0.511,2,6 7 6 7111 10,1,2,3,4,5,6 ! 7 
31412 9 0.251 31 6 1,2 6 6 6 1 0 5 

32111 18 0.1 i 3! 0.111,2 4 4 513,12 i 0 7 

310 2 7, 0,5[ 3I 3. ash 4 411 - J 0,1,2,3,4,5.6 i 0 0 3 
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RAW DATA: Staff Questionnaire - Continued 
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314h 
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310 5 
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31013 

314 2 
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309 5 

326 K 

311 1 

311 1 

326 3 

302 "5 
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310 2 

301 2 
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314 K 

314i4 

32012 

310 2 

311 3 

324 K 

314iK 

3 1 1 1  

314 1 

31815 

319 2 

324 5 

313 1 

324 1 

312 5 

324 !P 

323 i 3 

32012 

323 1 

323 K 

323 K 

324 4 

303 3 

31614 

314;K 

32513 

i 6 
i 2 
i 4 

19 

1 7 

i 9 

I -2 
] 1 

'-1 
22 

J 3 
8 

J 2 
i 19 

I 6 
3 

i 7 

] 5 
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13 

1 

4 
i 7\ 

5 

24 

9 

14' 

! 2| 
J 2l, 

3[ 

1 

6 
5 

26 
14 
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I  l i^  
: 31 

6 
7 

! 2! 

0.51 

0.251 

1i 
0.51 

0.2! 

0.251 

0.33 

0.25 

1 1  
0.5 

0.55 

0.75 

0.17! 

0.251 

05 
IL 

301 

1.51 

0.751 

0.25 i 

lt 
0-25! 

0.751 

li 
0.31 

0.13 

0.17 

I j^  
0.171 

l [ _ 

0.251 

0.51 

0.25i 
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ll 
0.05 

1 1  

1 5 

1 

3 

3 

31 
3 
31 

3 

31 

0.51 

0.511,2,4,8 

0.5i1,2,6 

0.211,2 

0.212,3,4,6 

0 2  
o]o 

31 
31 
5 

10 

3: 
31 
5j 

3 

3 
IL, 
3! 

:3t 

i— 

.3! 

0.3 

0.2511,2 

0.511,2,3 

0.2515 

0.25 1 

0.5 1 

0.25 1,2 

0.42 1.2 

0 5 1 

0.02 1.2 

0.03 2 

0 1 
0.5 1.2.4 

0.25 1,3 

0.5 1,2 

0.02 2 

0.5 1,2 

0.3 1,2,4 

0 13 1,7 

0.15 1 

0.5 2,4 

0.1 1,2,8 

0.5 1,2 

11,2 

0 1  

0.1 ;2 

1 1 

0 2 

0i1 
0.511,2,4 

0 1  

1,3,8 

-^i 
61 21 

5| 11 

41 61 

6 10 

3, 

7! 

4 

5i 

1 1  
8! 
6! 
51 

7i 

5i 

2 1  

71 

. 3 ! , .  

4 1  

6 1  

51 

61 
5 

51 

5! 

5 

713 

31 

313,6 

311,11 

415 

611,18 

11,21 

6 
2 21 
1i21 

8 3 

4l 

5 
5 

5 

5 

2 
3 

51 

5 

51 

21 
51 

6 
5i 

5 

.,5l„ 

J3[ 

6^ 
3i 

2 1  

41 

51 

5 

3l 

51 

21 
5i 

3 3 

4 1,3 

,5!  
J \  

6123 

31 

1111  

413,5 

6|l,5 

113 

8 1  

2 
3 
6 

10,1,2,3,4,5,6 

i 

10,1,2,3.4,5 

21 
5,8 10,1,2,3,4,5 

1,7,14,24 0,1,2,3,4,5 

112,3,5,6,2810,1,2,3,4,5,6 

2 

3 

1 5 

5 9,11 0.1,2,3.4.5.6 

3 3 

6118 

514 0.1,2,3,4,5 

1 1  

313,4,27 

1126 

3123 
719 

1 1  

31 
1 1  

0.1,2,3,4,5,6 

0 0 7 

0 1 7 

5 

0 0 4 

0 4 

0 0 3 

0 1 8 

1 5 

0 4 

0 0 8 

0 1 

0 1 

0 1 7 

6 

0 7 

0 1 4 

0 3 

5 

3 

0 3 

0 0 7 

0 0 4 

0 0 3 

0 7 

1 9 

0 1 

0 1 4 

0 8 

1 1 

1 

0 4 

0 2 

0 1 7 

0' 3 

5 

1 8 

0 1 

0 0 3 

0 5 

0 1 

1 3 

1 3 

0 4 

0 2 
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RAW DATA: Staff Questionnaire - Continued 

316 5 0.75 4..- 5 __,0.5{l,2______ [ 3j_. 5 4? 0,1,2,3,4,5 0 3 

327 il 31 3 112,4 1 61 4 8 11,23 0 0 3 

312i5 i 3! 0.5 3 3 0.611 61 5 511,3 2,3,4 0 1 

31214 6 1 31 3 111 I 5; 5 311,3 0,1,2,3,4,5 0 0 3 

308 i4 10 0.33 2! 3 0.3311 i 61 6 7l5 6 

308 !l 1 1 21 4 0.511 1 21 2 Z.,"..2|3..'.,.l 0 0 2 

312(2 7 0.5 2 2 0.511,2 1 41 6 . , - . , - 2 1  0 0 7 

307 IK i 4\ 1.25 11 2 112,3,4,6 j _ .^,3] 3 311,3,1411,3,5,14,23,24 0 4 

303 il 2 0 11 5 0.01 2 1 5! 5 6123 0,1,2,3,4,5,6 0 1 

31812 \ 1i 0.5 1i 3 02 1 - . . 5 L  5 2114 0 0 7 

32411 1 9! 0 li 3 oi " ' " l" 2 6 113 1 0 1 

309 5 i 2' 0.3 11 1 1 1  6 6112 0 0 1 

31014 8 0.5 11 4 010 1 41 4 113 0,1.2 0 0 6 

310lp i  4i 1 ^ l j ^ _  3 i l  i  31 7 31 0 0 2 

327:2 i 7; 0.65 l l  2 0.511 1 1  1 1)11 1 1 
302 i 5 ! 231 0.5 1 1.5 1 1 _ 51 5 51 5 

316(4 1 0.3311,6 i 21 8 813 0 0 1 
31013 ! l! 0 11 1 0.110 11 5 51 0 0 1 
316i3 12 0.75 11 1 ! [_ 31 5 3 1  0 3 

301 is 1 8} 1 T 1 5 0.75l2,3,4 i 5 2113^ 1 1 5 

302]l j 10] 5 0.2!I 1 3I 11 ! 0 . .. 1 7 

THE END ! 


