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A COMPARISON OF GRANT-FUNDED OUTDOOR CLASSROOMS IN RURAL AND 

NONRURAL MISSOURI SCHOOLS 

 

ABSTRACT 

 

 

This study addressed the question: How do outdoor classrooms in rural and 

nonrural areas of Missouri compare?  Data was collected from applications for state 

funded grants awarded from 2004-2006 to 136 elementary schools in rural and nonrural 

areas of Missouri.  The funds were awarded to each site to develop or enhance outdoor 

classrooms (OC) on or adjacent to school property.  A sample (n=44) of the schools that 

had received funding to develop an OC were visited during the summer and fall of 2008 

to determine the level of implementation and ongoing status of their OCs.  A checklist of 

features present at the time of the visit along with photographic documentation served 

as a second data source.  The third data source consisted of questionnaires completed 

by education consultants from the Missouri Department of Conservation that 

corresponded to the visited sites.   

 Qualitative data was obtained from each of the data sources in order to 

determine 1) what features had been funded, 2) level of implementation, and 3) how 

each OC had been maintained over time.  Quantitative analysis was conducted using 

independent t-tests and Pearson correlations to analyze data comparing rural and 

nonrural sites, the features they contained, level of matching funds provided by each 
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district for the development of the site, and the effects of socioeconomic status and 

school size on the elaborateness of the OCs. 

 Findings showed no significant quantitative differences in features present in 

rural and nonrural OCs.  OCs in rural areas tended to be larger than those in nonrural 

areas, and invested fewer funds on the development of their OCs when compared to 

nonrural sites. Rural schools had greater difficulty maintaining their OCs over time 

compared to nonrural schools.  The qualitative and quantitative data collected during 

site visits and responses made by the state conservation education consultants 

supported the quantitative findings.   
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CHAPTER 1  

INTRODUCTION 

 

When discussing the use and role of the outdoor classroom (OC) in elementary 

education, it is important to first define an OC.  Potentially, any out-of-doors setting can 

be considered an OC for any subject area and grade level.  A school playground could be 

considered an OC for physical education classes in which students learn various 

concepts related to health and exercise.  This same playground could be considered an 

OC for students in a science class who use the equipment to better understand physics 

concepts such as the factors affecting the swing of a pendulum using playground swings. 

A museum, zoo, botanical garden, or national park could also be viewed as an OC for 

students who visit these places as part of their instruction.  The problem with non-

school examples is that they are usually visited once, due to the distance from the 

classroom and costs associated with transporting students to the site.  This places the 

learning experiences that students have in these locations into the context of a field trip 

rather than an OC (Rudmann, 1994).  A well-designed and developed school site that 

functions as an OC can be an asset for enriching the curriculum across all subject areas 

(Behrens, 1993), providing ongoing educational experiences for school children, assist in 

addressing state core competencies and key skills (Behrens, 1993), and serving as an 

extension of the traditional indoor classroom.   

For this study, an OC is a designated area organized and defined primarily for the 

study of science outside the regular classroom and located on or adjacent to school 
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grounds.  The OC can encompass a variety of features and may include (but are not 

limited to) trails, woodlots, ponds, streams, wetlands, beaches, deserts, fields, lawns, 

gardens, test plots, etc. and may include components such as compost bins, 

greenhouses, cold frames, weather stations, nest boxes, feeding stations, outdoor 

amphitheaters, outdoor tables or workstations for students, etc. (Behrens, 1993). The 

proximity of the OC to the school allows for teachers and students to use it on a regular 

basis for instruction rather than as a novel setting. This leads to greater opportunities 

for frequent problem solving and gathering of data in an authentic context [National 

Research Council (NRC), 1996].  OCs are a subset of learning environments associated 

with outdoor education and environmental education, and used primarily for science 

instruction. However, OCs can be used for learning any subject content and can be used 

to encourage interdisciplinary learning.  OCs are used most often for learning various 

concepts and skills associated with environmental education, biology, ecology, geology, 

meteorology, and astronomy (Behrens, 1993).   

The outdoors provides informal contexts and opportunities for learning that are 

not available indoors.  Certain natural processes and their products can best be 

observed outdoors (e.g. plant succession, animal behavior, movement of shadows).  OCs 

are designed to provide opportunities for students to expand and enrich their learning 

opportunities.  King (2006) believes OCs allow children to develop data collection skills 

beyond the traditional classroom.  According to Brown (1998), there are all too few 

opportunities for students to experience learning or apply concepts in realistic settings 

outside the traditional classroom setting.  Mullis and Jenkins (1998) reported that as few 
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as 20 percent of seventh grade students have the opportunity to experience science 

activities that take place outside the traditional classroom.  

Several reviews of research on learning in the outdoors have centered on field 

trips (Knapp, 2007; Mason, 1980; Rundman, 1994), learning in the environment 

(Disinger, 1984), environmental attitudes and behavior (Zelezny, 1999), and the 

advantages of  learning out-of-doors as opposed to the traditional classroom setting 

(Bachman & Crompton, 1984).  The majority of research on the effectiveness of informal 

education for learning science concepts has focused on the use of off-site field trips to 

locations that include parks, nature centers, botanical gardens, museums, zoos, and 

aquariums (Cronin-Jones, 2000). Although the potential effectiveness of such sites for 

science instruction has been well documented, most teachers do not frequently utilize 

these off-campus sites for science instruction, but rather as a novel experience (Keown, 

1986; Schwaab, 1982).  Isolated field trips prevent the opportunity for long-term 

observations and interactions with phenomena where students can manipulate 

variables or observe effects over time (Martin, 2003).  As novel learning experiences, 

students often learn fewer science concepts on field trips than in more familiar settings 

(Biggs & Tap, 1986; Martin, 2003; Leftridge & James, 1980; Orion & Hofstein, 1994).  

Working in an informal setting, such as an OC, allows children to reinforce classroom-

based instruction and extend it to incorporate other curricular areas, thus maximizing 

the opportunity to build connections across disciplines (Lakin, 2006). 

 Any preK-12 public, private, or parochial school or district in the state of Missouri 

is eligible to apply for an OC grant from the Missouri Department of Conservation 
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(MDC), with one application per school per year (MDC, 2008).  The maximum grant 

request per year is $1000, with a minimum matching fund requirement of 20% of the 

grant request by the individual school or district.  Matching funds may be in the form of 

cash, materials, or labor.  Grant funds may be used for native plants and seeds, 

materials for habitat development, wildlife feeders and shelters, interpretive signs, soil 

and soil amendments, trail surfacing materials, and instructional materials. 

 The application process begins in the early planning stages with a scheduled site 

visit in the spring by the local MDC education consultant (EC) (MDC, 2008).  Learning 

objectives and curriculum connections associated with the project are developed.  The 

EC and the OC planning committee discuss plans for the site as well as selection of 

plants appropriate to the project and location.  Once the site visit is complete, the 

application may be submitted.  Grant applications include the following: 

• Indication of the grant amount requested and a detailed budget 

• Description of the specific project with reference to how it will increase student 

learning about conservation and natural resources through an interdisciplinary, 

hands-on approach.  The items listed in the budget need to be clearly connected 

to your project description. 

• The goals for the outdoor classroom and connections to school curriculum 

• Description of how students have been, or will be, involved in the planning, 

implementation and maintenance of the outdoor classroom. 

• List of participants (school staff, organizations, community members) involved in 

the project and their respective roles. 
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• Define the stages for implementing the project with a detailed time frame, 

specific actions and confirmed participants. 

• Continued use and maintenance of the outdoor classroom over time, including 

summer maintenance. 

• Identification of who owns the project site 

• Submit an interim progress report and final report on the project. 

 Grant applications are reviewed by a panel of MDC professionals trained in both 

grant review and conservation education.  The composition of individuals on the 

committee varies by region. Grant recipients are selected using an internal instrument 

based on the following criteria: 

• Completeness of project information, conformity to application requirements, 

relevance to the Outdoor Classroom Grant program, and soundness of the 

budget 

• Demonstrates applicability for hands-on and interdisciplinary conservation 

education 

• Involvement of students in planning, design, implementation and maintenance 

of the site 

• Involvement in planning, design, implementation and maintenance of the site by 

both the local community and a diversity of school staff 

• Long-term use and maintenance including mowing and repairs 

• Clearly defined stages for implementation of the project 
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Awardees are notified by mid-April and receive 50% of the funds as start-up money, 

with the remaining 50% awarded upon completion of the project, submission of the 

final report, and itemized list of expenditures and receipts. Fiscal accountability and 

financial records must be maintained throughout the project, with records maintained 

for 3 years following completion of the project.  In addition, two more site visits by the 

EC are required, one at the mid-point and another when the project is completed.  

Professional development (PD) is another requirement of the grant.  To fulfill this 

requirement, members of the OC planning committee and a minimum of 30% of the 

school’s teachers must participate in three hours of PD on ways of integrating the OC 

into the school curriculum (MDC, 2008).   

 From 2004 to 2006, MDC received 207 grant applications and awarded $77,552 

in OC grant funds (Table 1) to Missouri schools (S. Hime, personal communication, 

October 6, 2007).  These funded MDC grants were the focus of this study. 

Table 1 

Outdoor classroom grant funds awarded 2004-2006 

Year Number of 

grant 

requests 

Number of 

grant 

recipients 

Percent of 

grant 

requests 

funded 

Total amount 

awarded by 

MDC 

Average 

per award 

2004-05 75 71 94.7 $33,388.50 $470.26 

2005-06 43 36 83.7 $17,317.00 $481.03 

2006-07 89 56 62.9 $26,846.50 $479.40 

Total 207 163  $77,552.00  
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Purpose of the study and overarching research question 

The purpose of this study is to examine the OC features as a setting for 

instruction.  Unlike other classroom learning environments that have been extensively 

studied, the OC has been neglected. Research about OCs has not usually been 

conducted systematically or as part of a larger research program, but rather seems to be 

more opportunistic in nature (S. Oliver, personal communication, October, 13, 2007)   

Instead, OCs usually serve as a background in which some other area of study such as 

student attitudes toward the environment (Bogner, 1998; Cronin-Jones, 2000; Palmberg 

& Kuru, 2000) or teacher attitudes (Cronin-Jones, 2000; Simmons, 1993, 1998). Due to 

the lack of published studies, more research needs to be conducted to determine if 

certain types of outdoor classroom settings and the learning experiences they support 

are more valuable or effective than others (Cronin-Jones, 2000).   

This study will examine Missouri OCs located in rural and nonrural areas 

throughout the state in order to determine the following: 

• common features 

• size 

• cost of development 

• amount of teacher, administrator, student, and community involvement in their 

planning and development 

• level of implementation of the original planned grant 

• factors influencing the long-term use of OCs 
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This study will also determine whether there are significant differences between 

OCs associated with rural and non-rural schools. The overarching research question for 

this study is: How do outdoor classrooms in rural and nonrural areas of Missouri 

compare?  This research will focus on the features of the facility itself as well as the level 

of support required to increase the probability for use of the OC by students and 

teachers.  

 

Definition of terms 

For this study, the following terms are defined: 

Affordances:  The relationship between properties that an environment provides or  

furnishes for the people or animals that interact with the property.  For an OC, 

this refers to properties of an environment that have some real or perceived 

significance for learning.  These can be in the form of features (e.g. 

amphitheaters, butterfly gardens, prairies, rocks, woodlands, bird feeders), tools 

used for teaching and learning (e.g. field guides, tape measures, hand lenses, 

butterfly nets, garden tools, weather instruments), or curriculum associated with 

the OC (Gibson, 1977; Norman, 1999). 

Amphitheater: An outdoor area providing seating for students where teachers can  

conduct lessons, facilitate listening exercises, or focus student attention on the 

immediate surroundings (Behrens, 1993).  Amphitheaters may also include a 

podium or demonstration table for the teacher or workstations for students. 
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Artificial wildlife structures: Structures constructed by humans that attract a variety of  

animals to an area including bird houses and feeders, squirrel nest boxes, bat 

houses, and butterfly houses (Behrens, 1993).  

Brushpile: A small stack of cut branches, and other woody vegetation that acts as  

protective cover for small wild animals (Behrens, 1993).  

Butterfly garden: An area with a mixture of brightly colored nectar-rich annual and  

perennial flowers, herbs, and shrubs selected to attract, feed, and shelter 

butterflies throughout their life cycle (Behrens, 1993; Dennis & Tekulsky, 1991).  

Conservation education: “All the activities and experiences that result in learning about  

people’s dependency upon and use of natural resources to satisfy their needs, 

and wants” (Behrens, 1993, pp. ii).   

Development grant: A first-time grant providing initial funds through MDC that are  

intended to establish an outdoor classroom where one has not previously 

existed (S. Hime, personal communication, October 6, 2007).  These are the 

grants that were evaluated in this study. 

Education consultant (EC): Employees of the education division of the MDC. ECs are 

required to have a Master’s degree in education or a closely related field with a 

minimum of 3 years in a K-12 classroom. Their duties involve working with school 

children, consulting and providing in-service courses and workshops related to 

conservation education to teachers, and consulting with schools on the design 

and use of OCs. There are currently 17 EC positions throughout Missouri, usually 
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with two per region as well as 1-2 assigned to the cities of St. Louis and Kansas 

City (S. Hime, personal communication, October 6, 2007).    

Elaborateness: The variety of features present in the OC. 

Enhancement grant: A grant funded through MDC that is intended to continue to  

develop or enhance an already established OC (S. Hime, personal 

communication, October 6, 2007). Features resulting from these grants were 

documented during site visits. 

Environmental education: An instructional approach aimed at producing a citizenry that  

is knowledgeable concerning the biophysical environment and its associated 

problems, aware of how to help solve these problems, and motivated to work 

toward their solution (Stapp, et al., 1998). 

Environmental literacy: The ability to understand and apply basic ecological concepts  

when considering solutions to environmental problems or issues (David, 1974; 

Roth, 1992). 

Features of the outdoor classroom:  Individual components of an outdoor classroom  

(e.g. butterfly garden, geology station, bird feeder, amphitheater, trail, and 

pond). 

Geology station: Large rocks, minerals, fossils, or geologic formations that are available  

for students to study and may also provide cover for rock-dwelling organisms 

(Behrens, 1993). 
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Hardscapes: Non-living, usually man-made features of an OC.  Hardscapes include, but 

 are not limited to, walkways, bridges, trail markers, benches, trellises, 

 amphitheaters and gazebos. 

History stump (or log): A large tree stump or log cut so that its growth rings are visible  

(Behrens, 1993). 

Hummingbird garden: An area with a mixture of brightly colored nectar-producing 

 annual and perennial flowers and herbs that includes species selected to attract 

 and feed hummingbirds (Behrens, 1993; Dennis & Tekulsky, 1991;  Newfield & 

 Neilsen, 1996)  

Local community involvement:  Assistance and support (e.g. time, money, supplies,  

materials, advice) provided by members of the community external to the school 

system (e.g. local businesses, garden clubs, city government, community 

volunteers).  

Locale codes (LC): A classification system established by the National Center for  

Education Statistics (NCES) to categorize communities for general description, 

sampling, and other statistical purposes.  The system is based on both the 

proximity to metropolitan areas as well as population size and density of an area 

(Appendix A). LCs are assigned based on the addresses of the individual schools 

(Schneider, 2006). Therefore, the identification of areas within school districts 

that are situated within different types of localities (e.g. individual schools 

belonging to the same school district and located within the city limits of a small 

town as well as in the countryside outside the city limits) is possible. The LC of a 
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school district based upon the majority of individual schools within that district 

based upon student enrollment.  OCs, when used at the building level, generally 

provide the most accurate characterization of the type of community where 

students live. The LCs were simplified in 2006 to make them more easily 

understandable; however the designation of communities remained essentially 

the same.  The new LCs were used in this project (NCES, 2006).  

Marsh: An area that is periodically wet or continually flooded with shallow water that  

 supports a variety of emergent plants (e.g. sedges, cattails, rushes, or other 

 water-loving plants), and associated animals (Behrens, 1993).   

Missouri Department of Conservation (MDC):  A publicly-funded state agency charged 

 with overseeing the state’s forestry, fisheries, and wildlife resources.  In addition 

 to this responsibility, MDC offers conservation education in many forms to the 

 public through its ECs. 

Natural resources: The air, land, soil, water, animals, minerals, and energy sources on  

which humans depend for their needs and wants (Behrens, 1993). 

Non-rural:  Areas not classified by the NCES LCs as Rural Distant, Rural Fringe, or  

Rural Remote which includes cities, suburbs, and towns (NCES, 2006). 

 

Outdoor classroom (OC): A designated area organized outside the regular classroom, 

 located on or adjacent to school grounds, and designed to teach concepts across  

 all curricular areas (Behrens, 1993).   
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Outdoor classroom grants:  One of several sources of funding provided to schools 

 through MDC  for developing or enhancing outdoor areas for the purpose of 

 teaching environmental, ecological, and conservation concepts (MDC, 2008).  

Path:  A short walkway composed of tile, gravel, woodchips, stepping stones, etc. 

 usually located close to the school building.  

Plant succession area: A location in which a predictable sequence of vegetative changes  

follows a disturbance (e.g. tilling, mowing, flooding, and spraying). Each 

successive type of plant(s) produces shade and moisture conditions that are less 

favorable to the preceding type, eventually resulting in a permanent, stable 

climax community of plants (Behrens, 1993).   

Pond: A natural or man-made depression, smaller than a lake and filled with water 

 shallow enough that light penetrates to the bottom (Behrens, 1993).   

Prairie: A tract of level to slightly hilly land with vegetation that is predominantly grasses  

and small broad leaved plants, and a scarcity of shrubs and trees (Behrens, 

1993).   

Principal/administrator support: A level of enthusiasm and endorsement by the school  

administration for the development and use of the OC (e.g. encouragement, 

financial, labor, organization and planning, providing time for teachers to engage 

in PD activities, etc.)   

Rural:  A category of population indicated by a combination of geographic isolation from 

 metropolitan areas, higher poverty levels, low levels ethnic and cultural 

 variability, and type of industry in a local area (Oliver, 2007).  The National 
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 Center for Education Statistics LC further classifies rural communities as Rural 

 Fringe, Rural Distant, or Rural Remote (NCES, 2006).  

Rural distant: A census-defined rural territory that is more than 5 miles but less than or 

 equal to 25 miles from an urbanized area, as well as rural territory that is  more 

 than 2.5 miles but less than or equal to an urban cluster (NCES, 2006). 

Rural education: A program of study designed to meet the needs of students attending 

 rural schools by recognizing and supporting the unique characteristics of the 

 students, teachers, and community in which the school is located.   

Rural fringe: A census-defined rural territory that is less than or equal to 5 miles from an  

urbanized area, as well as rural territory that is less than or equal to 2.5 miles 

from an urban cluster (NCES, 2006). 

Rural remote: A census-defined rural territory that is more than 25 miles from an  

urbanized area and is also more than 10 miles from an urban cluster (NCES, 

2006). 

Rural school:  A single school that may or may not be part of a larger district classified as  

non-rural, but is located in a rural locale according to the NCES LC (NSES, 2006).  

Rural science education: The study of science in the rural school that not only follows a  

district or state curriculum, but is also connected to the needs and interests of 

the rural community in which the school is located. 

School community support:  Level of enthusiasm and cooperation by the extended  
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school community (e.g. teachers, aides, maintenance staff, PTO, parents, 

cafeteria staff, office staff, school board) for the construction, use and 

maintenance of the outdoor classroom. 

School size: The number of students attending an individual school based on National 

 Center  for Education Statistics (NCES) data for the 2006-2007 school year. 

Site: The physical location of the outdoor classroom including variables such as  

topography, drainage, amount of sunlight, existing vegetation and structures, 

accessibility, and proximity to school buildings (Behrens, 1993).   

Socioeconomic status (SES): The interaction of social and economic factors that 

 characterize a household or community.  For the purpose of this study, SES was 

 based upon the percent of students qualifying for and receiving free or reduced 

 school lunches. 

Softscapes:  Softscapes include living or non-living natural features of an outdoor  

classroom.  These features can include, but are not limited to: (1) habitats such 

as woodlands, prairies, marshes, ponds, streams; (2) environmental features 

such as soil profiles, history stumps or logs, geology stations, decomposition 

stations, and plant succession areas; (3) conservation features such as wildlife 

food plots, artificial wildlife structures, windbreaks, wildlife plantings, brushpiles, 

and soil conservation structures; and (4) additional features such as student 

gardens.  

Soil conservation structure: Structures, such as terraces and grassed waterways, which  

hold soil in place after heavy rains (Behrens, 1993). 
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Soil profile: A vertical cross section of a soil from the surface through all the layers  

(Behrens, 1993). 

Student gardens: Gardens are established plots where vegetables and flowers are  

grown.  Topics taught through the use of student gardens may include gardening 

techniques, plant growth, insect control, economics, historical uses of plants, 

nutrition, and health (Behrens, 1993). 

Teacher buy-in: The level of enthusiasm and commitment teachers have for the  

construction, use, and maintenance of the outdoor classroom. 

Trail: Specific lane designed to make access to the OC easier, guide visitors to points of  

interest, and restrict traffic to avoid damage to plants and/or other components 

of the OC (Behrens, 1993).  Trails may include steps, switchbacks, bridges, or a 

covering of wood chips or gravel to reduce erosion.  

Trail guide: Printed brochures, maps, or task cards keyed to trail markers and used by  

visitors to help identify features along the trail.  They may provide information 

related to features identified by trail markers, suggest activities across the 

curriculum related to the OC, or reinforce concepts taught in the classroom 

(Behrens, 1993). 

Trail markers: Permanent indicators used to identify points of interest along the trail  

(e.g. plants, den trees, decomposing logs, food plots, geologic formations) or 

stations where students carry out special activities (Behrens, 1993). 

Weather station: A collection of instruments (e.g. rain gauge, anemometer,  

thermometer,  barometer) to monitor weather conditions (Behrens, 1993). 
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Wildlife food plots: A parcel of land one-quarter acre or less, usually planted in grain  

(e.g. corn, milo, millet, soybeans, or sunflowers), and left standing as food and 

cover for wildlife (Behrens, 1993). 

Wildlife plantings: Areas developed with species that enhance existing vegetation for  

the use of wildlife (e.g. butterfly garden, hummingbird garden) (Behrens, 1993).   

Windbreak: A live barrier of trees and/or shrubs designed to protect an adjoining area  

from the effects of hot or cold winds and drifting snow (Behrens, 1993). 

Woodland: Land used for growing trees and shrubs (Behrens, 1993). 

 

Need for the study 

Environmental education (EE) is one instructional approach for teaching 

ecological concepts.  While proponents of EE have worked to clarify its meaning, it is 

often seen as synonymous with nature study, conservation education, and outdoor 

education as these were where the roots of EE began (Disinger, 1998).  EE involves many 

relationships of concern to resources, people, and society (Priest, 1986).  The societal 

aspect of EE has witnessed growing support over the decades; EE encompasses content 

knowledge about ecology and the environment as well as promoting awareness and 

motivation to address the problems faced by the environment.  EE has as one of its main 

components the development of an environmental conscience that leads to action.  In 

this way EE serves as a link between the ecosystem and society.  

While the basic ecological principles governing ecosystems remain consistent 

between rural and nonrural locales, the patterns and processes present in these two 
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environments can vary greatly.  As a result of intense human influences, urban 

ecosystems are prone to greater habitat fragmentation (McDonnell, Pickett, Groffman, 

Bohlen, Pouyat, Zipperer, Parmelee, Carreiro, & Medley, 1997; Niemelä, 1999), higher 

levels of invasion by alien plant and animal species (McDonnell et al., 1997; Niemelä, 

1999), increased levels of pollution (McDonnell et al., 1997), and earlier successional 

stages of plant growth (Niemelä, 1999) than ecosystems in rural areas.  The ecological 

principles and systems occur in both rural and nonrural locales; however, they are often 

manifested differently. The level of human influence often decreases along a complex 

continuum from the center of urban areas outward toward rural areas (McDonnell et 

al., 1997; Niemelä, 1999).  As increasing amounts of acreage are converted from 

cropland, forests, and pastures into urban and suburban landscapes, an increasing 

number of children grow up detached from the natural landscape (Louv, 2005, p. 155).  

Providing outdoor learning spaces where children can interact frequently with the 

environment is necessary in order to develop a knowledge and appreciation for the 

complexities of the natural world (American Forest Foundation, 2004, p. iv).   

Current science reform documents call for students to interact with their natural 

surroundings in order to build science literacy.  The National Science Education 

Standards (NSES) defines science literacy as the “knowledge and understanding of the 

concepts and processes of science required for personal decision making, participation 

in civic and cultural affairs, and economic productivity” (NRC, 1996, pp. 22). To be 

scientifically literate requires a person to be able to ask questions, determine a method 

for gathering information to answer those questions, and use that information to make 
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decisions. In addition, they need to understand the positions surrounding local and 

national issues in order to make informed choices.  In no area of science are these skills 

needed more than in those that relate to the environment.  There is an ever-increasing 

need for citizens to be well informed about a multitude of environmental issues in order 

to make considered choices that will have personal, local, state, national, and 

international repercussions (Stapp, et al., 1998).   

Engaging students in real world experiences based within their local 

environment can lead to more meaningful learning.  This interaction can also assist 

students in understanding the unique challenges that pertain to their local setting as 

well as larger regional and global environmental issues, thereby preparing them to make 

more informed decisions as adults (Hollweg, Pea, & Berkowitz, 2006). An OC becomes a 

laboratory in which students are able to study environmental and other concepts within 

a local and authentic setting.  The study investigates whether OCs truly reflect the rural 

or non-rural environment, school and community in which they are located, or if they 

are homogeneous in their content or design.  No existing studies were found that 

examined whether OCs in schools along the urban-rural gradient were designed to 

reflect the unique environments surrounding them. 

 This study focuses on OCs as a setting for science instruction.  It is a first step in 

understanding the OC as a laboratory setting for science instruction.   

 

Assumptions 

The following are assumptions for this study: 
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1. OC project coordinators have accurately represented their sites, the 

features of the OC, budget, and comments in the interim and final 

reports. 

2. LCs are accurate reflections of a school’s classification related its overall 

designation as City, Suburban, Town, or Rural as well as the subcategories 

under each designation.  

 3. Final reports accurately reflect the OC description. 

 

Limitations of the study 

 The following limitations of this study are based only upon OC sites that were 

developed through funding from MDC.  In addition, responses to the questionnaires 

about the development and maintenance of the sites were only supplied by state-

employed MDC personnel.  

1.  Only OC sites associated with Missouri elementary schools that received  

  funding through the Outdoor Classroom Grant Program, sponsored  

  through the MDC from 2004-2006 were studied.   

2. Only outdoor classrooms in the state of Missouri that have been   

 designed, developed, and funded with MDC outdoor classroom grants  

were examined.  

3. MDC is not the only source of funding for schools desiring to develop an  

  outdoor learning space; other sources of funding are available including,  

but not limited to, organizations such as the National Wildlife Federation,  
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corporations such as Lowes, Home Depot, and Wal-Mart, school districts, 

and private donations.   

4. Involvement of ECs could vary across grant years and sites.   

5. Final reports of progress for the grants may be overly optimistic in order 

to please MDC personnel who review the applications and final reports, 

or to present their projects in a positive light.  This bias may be minimized 

since the participating schools did not anticipate that their responses 

might be used in a future project.  Therefore, they could not anticipate 

the data that might be gleaned from their applications and associated 

documents. 

6. The responses of the ECs to their survey questions may be influenced by  

their involvement with the project sites. 

7. MDC both provided funds the projects and employs the ECs. 

 

Summary and organization of the chapters 

Chapter One is a general introduction to this study.  It provides an overview of the 

outdoor classroom grant program offered through the MDC.  The chapter includes the 

purpose of the study, need for the study, definition of terms, and assumptions and 

limitations of the study. 

Chapter Two is a review of the related literature.  The review focuses on rural 

schools and communities, the history of outdoor classrooms in Missouri, and 

photographic data studies.  
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Chapter Three outlines the research methods and procedures, research questions 

and hypotheses, selection of subjects, development of the instruments, and data 

collection and analysis.  The results of the research are represented in Chapter Four.  

Chapter Five contains a summary of the study, major findings, a discussion of results, 

and suggestions for future research.  
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CHAPTER 2 

REVIEW OF RELATED LITERATURE 

 

 This chapter begins with an historical perspective of OCs in the United States and 

Missouri.  This is followed by a review of the literature on the uses of OCs, previous 

evaluations of OCs, rural schools, photographic data collection, and a summary of the 

chapter. 

  

OCs in the United States and Missouri 

Historical background 

 From the mid-18th century through the early twentieth century, students often 

participated in “nature study” by making observations of plants, animals, and minerals 

in natural surroundings.  Greater emphasis was placed on field observations than indoor 

laboratory study. Beginning in the 1850s several programs were launched to transform 

school grounds in North America.  While some of these campaigns focused on 

beautification or planting shade trees or windbreaks, over time school gardens became 

instructional places for students in art, literature, mathematics, economics, entomology, 

botany, and physical geography (Coffey, 2001).  It was believed that studying in these 

gardens helped students become responsible citizens.  By 1915, school gardening was 

recognized as a factor in students’ health as well as a factor in making cities more 

beautiful and habitable.  During the World War II years, working in school gardens 
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allowed children to contribute to the war effort.  The late 1940s saw many of these 

same school gardens returned to lawns and formal plantings (Figure 1). 

  Date Event 

Mid-1700s to 

early-1900s 

Students studied natural history through direct observation and 

“nature study” 

1850s School grounds were planted for beautification or to provide 

windbreaks 

1915 School gardening was recognized as a factor in students’ health, 

as well as making cities more beautiful and habitable 

1940s Victory gardens allowed students to contribute to the war effort 

Late-1940s After WWII, school gardening declined as gardens were replaced 

by lawns and formal plantings 

1965 Rachel Carson publishes A Sense of Wonder. 

1970s-1980s The environmental movement takes hold in the U.S. 

Mid-1980s “Learning through Landscapes” initiated in Britain 

Early 1990s Outdoor classroom concept spreads to North America and the 

United States 

1994 Report and Recommendations of the Governor’s Task Force on 

Environmental Education: Creating and Environmentally Literate 

Citizenry 

MDC accepts sponsorships of Project Learning Tree and Project 

WILD 

1995 DNR accepts sponsorship of Project WET 

1996 MDC begins outdoor classroom grant program 

1998 MDC halts outdoor classroom grant program for restructuring 

2001 MDC reinstates new outdoor classroom grant program 

  Figure 1. History of development of outdoor classrooms in the U.S. and Missouri 
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In 1956, environmentalist Rachel Carson published The Sense of Wonder, an 

essay designed to encouraged parents and other adults to provide opportunities for 

children to experience the natural world and foster the development of a sense of 

wonder and curiosity in nature (Carson, 1956).  In this work Carson explains: 

It is not so important to know as to feel.  If facts are the seeds that later produce 

knowledge and wisdom, then the emotions and the impressions of the senses 

are the fertile soil in which the seeds must grow.  The years of early childhood 

are the time to prepare the soil.  Once the emotions have been aroused – a 

sense of the beautiful, the excitement of the new and unknown, a feeling of 

sympathy, pity, admiration or love – then we wish for knowledge about the 

object of our emotional response.  Once found, it has lasting meaning.  It is more 

important to pave the way for the child to want to know than to put him on a 

diet of facts he is not ready to assimilate. (p. 56) 

It wasn’t until the rise of the EE movement in the 1970s and early 1980s that 

outdoor experiences re-gained recognition as an avenue for teaching science to 

children.  In the mid-1980s, projects aimed at improving the quality of school grounds 

were initiated in Britain through a program called Learning through Landscapes (Adams, 

1993).  This program was so successful that it soon spread to mainland Europe and 

North America and became an international movement in the 1990s (Coffey, 2001).  The 

mission of Learning through Landscapes involves assisting schools to fully utilize their 

outdoor spaces for learning and provide children diverse opportunities to interact with 

the environment in their formative years.   

The decade of the 1990s saw an increasing number of schools in the United 

States turning to their school grounds and recognizing their enormous potential as 

classrooms.  In the first decade of this millennium, an increasing number of school 
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grounds have become settings for studies in habitat restoration, butterfly and 

hummingbird gardens, migratory studies,  and decomposition laboratories, to name a 

few.  Many national organizations such as the National Wildlife Federation, state 

conservation agencies, and private corporations like Lowes, Wal-Mart, and Home Depot 

have established grant programs to help fund the development of OCs (S. Hime, 

personal communication, May 18, 2007).  In fact, some OCs development programs 

have become very popular; the National Wildlife Federation’s “Schoolyard Habitats” 

program claims to have over 1500 certified sites in 49 states (Rop, 2004). 

Research into aspects of EE in outdoor settings blossomed in the 1980s and 

1990s.  Numerous studies in this time period examined student and teacher attitudes 

(Bogner, 1998; Milton, Cleveland & Bennett-Gates, 1995; Westervelt & Llewellyn, 1985), 

content knowledge and learning outcomes (Cronin-Jones, 2000; Martin, 2003), 

instructional strategies (Bottinelli, 1976; Schwaab, 1982), and concepts most effectively 

taught outside the traditional classroom setting (Culin, 2002).  As a result of learning in 

outdoor settings students showed increased cognitive skills (Bogner, 1998), deeper 

understanding of ecological science concepts (Martin, 2003), more favorable classroom 

behavior (Bogner, 1998), and more positive attitudes toward the environment (Bogner, 

1998; Martin, 2003; Westervelt & Llewellyn, 1985).  Concepts frequently taught in 

outdoor settings in elementary schools related to ecology such as life cycles of insects, 

plant growth and development, and relationships between plants and animals (Culin, 

2002).  In her study, Cronin-Jones (2000) found students learned EE concepts related to 

camouflage, predator tactics, and microhabitats more effectively in outdoor settings 
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than in traditional classrooms.  Bottinelli (1976) found that teachers frequently relied on 

traditional instructional pedagogies for EE, including lecture, discussion, and textbook 

assignments; infrequently implemented strategies included simulation and community 

service projects.  By contrast, Schwaab (1982) found that teachers implemented a 

variety of instructional strategies that included a mixture of traditional (e.g. lecture, 

demonstration, and readings) as well as nontraditional (e.g. inquiry, individual projects, 

student-led discussions) pedagogical approaches to teach EE concepts.  Significant 

effects of EE in outdoor settings for males’ and females’ attitudes were inconclusive 

(Cronin-Jones, 2000; Martin, 2003) and require further investigation.  

Interest in green spaces and outdoor classrooms is high today internationally as 

well as in the United States.  Science education research conducted in Great Britain and 

Europe indicates a great interest related to OCs and other outdoor settings for EE 

instruction.  In a study conducted in the United Kingdom, Dillon et al. (2005) examined 

cognitive, affective, social/personal, and psychological/behavioral outcomes in 

elementary students who were taught in OCs in a variety of rural and nonrural settings.  

A second study conducted in the United Kingdom (King, 2006) examined the educational 

potential of outdoor environments for teaching earth science concepts.  A Finnish study 

by Palmburg and Kuru (2000) examined the affective outcomes of outdoor activities on 

11-12 year old students; they found that children who took part in outdoor learning 

experiences had an increase in self-confidence and a willingness to participate in future 

outdoor activities. In Germany, Randler, Ilg, and Kern (2005) investigated how third and 

fourth grade students developed understanding of amphibians and their role in the 
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ecosystem through an action research project in an outdoor setting.  These studies are 

evidence of a growing international research interest in OCs as a means of achieving 

learning objectives in K-12 environmental education.   

 

Missouri 

 EE in Missouri developed as early as 1974, when the Department of Natural 

Resources (DNR) began providing EE courses to educators in the state (DNR, 2002).  

Mirroring the rise and leveling off in interest in the environmental movement, and 

perhaps as a result of funding for such programs, the number of DNR staff dedicated to 

EE declined from a high of 6-8 during the late 1970s and early 1980s to one staff 

member in 1992. 

Prior to 1993, DNR EE staff, Department of Elementary and Secondary Education 

(DESE) staff, and the MDC education staff had limited interaction.  This changed in 1994 

when staff form DNR, MDC, DESE, numerous school districts, local, and state 

educational organizations formed an environmental education task force at Governor 

Mel Carnahan’s request with the purpose of developing a plan to increase 

environmental literacy in students throughout the state.  In July of 1994 the Report and 

Recommendations of the Governor’s Task Force on Environmental Education: Creating 

and Environmentally Literate Citizenry was released (Kissinger et al., 1994).   

DNR and MDC took the lead in developing professional development (PD) in EE 

for educators across the state.  In 1994, MDC accepted sponsorships of Project Learning 

Tree (PLT) (PLT, 2004), a program based around terrestrial habitats and Project WILD 
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(WILD) (Project WILD, 1993) which focused on animal life. The purpose of each of these 

programs was the PD of educators who would then implement EE lessons in their 

classrooms.  The following year DNR accepted sponsorship of Project WET (WET) (WET, 

1995), an environmental program whose purpose is to develop pre-service and in-

service teachers’ knowledge and ability to teach concepts related to wetlands and 

water-based environments (DNR, 2002).  Many of the concepts presented in curricula 

such as Projects WET, WILD, and PLT were designed to be taught in outdoor settings.  

OCs are not new to Missouri.  In an effort to promote interdisciplinary, hands-on 

instruction and experiences related to conservation and environmental education in an 

outdoor setting, MDC introduced its OC grant program in the late 1990s.  Prior to this, 

Missouri schools that wanted to develop outdoor learning spaces either had to fund 

them on their own, or seek contributions from parent organizations or local businesses, 

and many school OCs are still developed this way (S. Hime, personal communication, 

May 18, 2007).  It is difficult to assess the development of OCs in the state of Missouri 

that have been designed, developed and funded with private donations, grants, or PTO 

funds, since detailed records are unavailable.  However, since MDC is a state-funded 

conservation organization, records of expenditures for projects like OC development are 

available for public inspection and information regarding the development and use of 

OCs may be gleaned from these documents.  

Beginning in the 1996-1997 school year state-level funding, in the form of grants 

available through the MDC, provided increased opportunities for public, private, and 

parochial schools to develop and implement OCs (MDC, 1997).  In the initial years, 
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grants ranged from $800 to $5,000 per school and were aimed at encouraging the 

development and maintenance of outdoor learning sites, either on school grounds or at 

nearby locations.  Along with the funds, schools received PD workshops and one-on-one 

assistance from ECs for the planning and implementation of their projects.  Grants were 

temporarily suspended at the end of the 1997-98 in order to re-evaluate the program, 

and were reinstated in 2001.  This period allowed MDC personnel opportunity to re-

examine how schools were utilizing the funding provided through the grant program 

and align usage more closely with MDC’s vision of OCs.  It was found that schools had 

often used grant money to purchase and/or construct more expensive “hardscapes” 

such as amphitheatres, permanent seating, and work stations for students rather than 

use the monies for native plant material, natural features (rock, wood chips, etc.), or 

instructional materials (S. Hime, personal communication, May 18, 2007).   

Upon reintroduction of the grant program in 2001, several modifications 

included: 1) grants were limited to $2500 per school per academic year, although a 

school could reapply and receive funds for multiple years;  2) schools were to supply 

matching funds of at least 20% (either financially or as labor, services, or donated 

materials); 3) funds must be used for plants or other organic material, habitat 

components, or instructional materials, and not exclusively for structures or hardscapes; 

and 4) a minimum of 30% of the teaching staff were to complete a minimum of 3 hours 

of PD provided by MDC.  PD was tailored to the needs of teachers at individual schools 

and could include: curriculum development to utilize the OC; interdisciplinary teaching 

using the OC; ideas and activities for teaching a specific topic (e.g. predator-prey 
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relationships, food chain, decomposition); and care and maintenance of the OC. Before 

a grant application was submitted, the EC meets with interested stakeholders and 

performs an initial site visit to examine the physical location in view of plans for the OC 

and offer suggestions.  The grant proposal was evaluated by a statewide committee of 

4-7 reviewers and the EC speaks to the review committee on behalf of the school.  Once 

approved, grant funds must be used during the current school year.  

Beginning with the 2002-2003 school year, the grants were designated as either 

a development grant, designed to provide initial funds for new OCs, or an enhancement 

grant which was designed to expand an existing OC.  Schools could apply for a maximum 

of $2500 for a development grant or $1000 for an enhancement grant.  In the 2004-

2005 school year, both the development and enhancement grant limits were reduced to 

a maximum of $1000.   

 

Uses of OCs 

OCs are used for many instructional purposes in the United States.  Prominent 

uses of OCs are: 1) to teach content material (Birch & Schwaab, 1983; Culin, 2002; King, 

2006; Tanner, 2001); 2) build analytical thinking and science process skills (Culin, 2002); 

3) develop environmental awareness/ethics (Birch & Schwaab, 1983; Culin, 2002; 

Pivnick, 2001); 4) encourage the use of technology/Internet for classroom applications 

and build students’ and teachers’ computer skills in real world context (Culin, 2002; 

Rogers, Price, Randell, Fraser, Weal & Fitzpatrick, 2005); 5) build partnerships with 

outside agencies (Culin, 2002; Tanner, 2001); and 6) as a platform for networking with 
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schools maintaining similar projects (Culin, 2002).   Therefore, an outdoor setting can 

provide a real world setting for not only building conceptual understanding, but also 

applying new concepts in scientific investigations.   

Studies into outdoor learning experiences have evolved over the past several 

decades.  Research in the 1970s and early 1980s focused on outdoor residential 

programs and their effect on factors such as attitude, environmental ethics, and 

environmental action.  By the mid-1980s studies about cognitive learning outcomes 

began to appear in the literature.  The mid-1980s through the 1990s included research 

into teachers’ attitudes and perspectives on outdoor learning (Rop, 2004).  Research 

emerging from the mid-1990s and into the first decade of the 21st century is focusing on 

student learning outcomes as they relate to state and national science education 

reforms.  Finally, the mid-1990s saw research related to students’ abilities to engage in 

scientific inquiry as defined by NSES (NRC, 1996).  Milton, Cleveland & Bennett-Gates 

(1995) suggest that the content of students’ questions revealed improvements in their 

scientific thinking.  In another study, Tudor and Dvurnich (2001) concluded that students 

showed significant improvements in their environmental ethics, especially when they 

were given the chance to engage in meaningful scientific investigations by observing, 

measuring and recording data, and testing hypotheses.  

 

Evaluations of OCs 

 Neither the EE nor science education literature specifically addresses the 

effectiveness of the unique OC setting.  In one of the few studies on the effectiveness of 
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partnerships for the success of OCs, Cline, Cronin-Jones, Johnson, Hakverdi, and Penwell 

(2002) studied the impact of community involvement on the success of OCs located on 

school grounds.  In this study, a representative sample of ten schools that had received 

funds through Florida Project WILD Action Grant monies were selected; two schools 

were selected from each of the states’s major geographic regions.  Key stakeholders 

(teachers, administrators, students, custodial and grounds staff) were identified and 

their input was solicited through questionnaires and interviews.  On-site visits were also 

conducted.  Educational success of the OC was based on six criteria: 1) amount of time 

students spent using the OC for environmental education activities; 2) level of faculty 

involvement in the development and use of the site; 3) amount of administrator support 

for the site; 4) overall student involvement in site development and maintenance; 5) 

level of community involvement in site development and maintenance; and 6) number 

of days the site was used per month.  They concluded that relatively few elementary 

schools in Florida contain OCs; of these, only about half consider them to be 

educationally successful.  Frequency of use of OCs varied widely from school to school 

and teacher to teacher.  Reasons for not using the sites included time constraints, 

poison ivy, vandalism, proximity to the classroom, and teachers’ attitudinal barriers.  

Administrators acknowledged that the sites were of educational value, but often 

overlooked because of finances, maintenance, vandalism, and liability associated with 

snakes and poison ivy.  Groundskeepers generally liked the outdoor sites, but a few 

wished that their school did not have such a site; they were not usually consulted in the 

planning and implementation of outdoor learning sites.  Students had a generally 
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positive attitude toward the use of outdoor sites and wanted to spend more time 

maintaining and utilizing them, but expressed anxiety about spiders, snakes, and bees.  

The researchers found that the amount of money spent to implement an outdoor 

classroom program was not a significant predictor of project success.  Successful 

projects had significantly higher community-based partnerships, where all stakeholders 

had an understanding of the OC concept and worked together toward its success.  

Although Cline, et al. (2002) defined success of the OC by several markers, they did not 

include the level of ongoing maintenance or expansion of the site among their factors, 

nor did they compare OCs located in various regions throughout the state. 

Use of OC for teaching science 

Despite the reported benefits, surprisingly few teachers use outdoor learning 

environments to teach ecological concepts, opting instead to focus instruction on exotic 

locations and animals that reside in places like tropical rainforests, Antarctica, or Africa 

within the setting of the traditional classroom (Simmons, 1998).  Therefore, children 

(and their parents) often know more about the fauna of exotic locations than they do of 

the local species of plants and animals that inhabit their own backyard (Brewer, 2002). 

Recently, Brewer (2002) studied elementary teachers in Montana and reported 

their negative perceptions of science, lack of science training, and the view of 

schoolyards as playgrounds for recreation instead of education were the predominant 

reasons for not utilizing schoolyards as an educational resource.  Additional reasons 

cited by teachers included prior negative experiences, lack of confidence in their 

scientific knowledge, and views of the scientific process as "rigid" and lacking creativity.  
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Simmons (1993) found that elementary teachers’ comfort level with teaching EE greatly 

influenced their likelihood of using outdoor settings for instruction. 

Rop (2004) identified teacher problems encountered when considering the use 

of outdoor environments for instruction.  These barriers include cost of transporting 

students, student behavior, feelings of inadequacy to teach in outdoor settings, lack of 

background knowledge, and need for PD.  

 

PD for effective use of OCs 

While OCs are used primarily for EE instruction at the elementary and secondary 

levels, they are also being utilized effectively in various capacities for working with 

preservice and inservice teachers.  There is a limited amount of published research on 

the PD of teachers related to the use of OCs and even fewer on pre-service teachers.  

Nor is there much research related to teachers’ opinions about taking their students to 

natural learning environments (Rop, 2004).   

 Pre-service teachers’ attitudes and confidence levels to teach environmental 

concepts effectively were the focus of a study by Moseley, Reinke, and Bookout (2002).  

The effects of a three-day EE program on 72 pre-service elementary teachers were 

measured during a science methods course using pre- and post-tests.  The researchers 

divided the pre-service teachers into two groups; one group received classroom 

instruction in EE while the other group received EE instruction in a field-based setting.  

Results indicated a high level of self-efficacy in both groups before and immediately 

after their experience; however, it dropped significantly approximately seven weeks 
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after the experience.  The researchers surmised that the structured nature of the 

experience helped to keep the participants’ confidence at high levels, but in time the 

pre-service teachers re-evaluated their teaching abilities as they learned about other 

methodologies in the science methods course.   

Using a questionnaire to gather data on secondary science teachers’ use of 

outdoor laboratories, Mason (1980) found that 60% of teachers surveyed reported 

taking their students into their field four or more times during the school year, mostly 

on school grounds.  Barriers to using the outdoors for fieldwork included lack of 

planning time, lack of resource personnel for assistance, failure of the school district to 

assume risk, and lack of a good method for covering classes. 

Keown (1986) surveyed high school earth science, biology, and environmental 

teachers who were National Science Teacher Association members to learn about their 

use of outdoor areas for teaching science concepts to students.  Respondents reported 

taking their students outside infrequently, citing reasons that included curriculum that 

did not encourage outdoor experiences, conflicting class schedules, class size, lack of 

time, lack of college preparation to use outdoor locations, and liability issues.  Teachers, 

who did report taking their students outdoors, did so for only one class period to 

locations within walking distance from the school.   

Teachers’ perceptions of nature and the importance of providing environmental 

experiences determined their students’ chances of learning in an outdoor setting 

(Simmons, 1993).  When examining photographs of various outdoor settings, urban 

elementary teachers preferred densely wooded environments with water features to 
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other sites.  Interestingly, school grounds and urban settings received the least amount 

of preference.  Furthermore, when interviewed about the types of activities that 

students might experience in the out-of-doors, teachers mentioned recreation and 

identification-type activities most frequently.   

Another study by Simmons (1998) again focused on urban elementary teachers 

perceptions of outdoor learning environments.   In this study, 59 teachers were shown 

pictures representing four different kinds of natural surroundings: ponds, marshes, and 

rivers; deep woods; county parks; and urban natural settings.  The teachers were then 

asked to rate the locations using a questionnaire that described various benefits and 

barriers to teaching students in each setting.  As in her previous study (Simmons, 1993), 

teachers saw more benefit to utilizing ponds, marshes, rivers, and deep woods to teach 

EE concepts than urban settings or county parks.  They were also concerned about 

perceived hazards (poisonous plants, insect bites, injury, getting lost) of taking students 

to more “natural” settings.  In addition to concerns for their students’ safety, teachers 

expressed a lack of confidence to teach in the outdoors, need for PD to support the use 

of teaching in an outdoor setting, and perceived difficulties associated with teaching EE, 

but expressed interest in learning how to teach in outdoor environments. 

Early childhood teachers’ PD through exposure to a university outdoor learning 

lab was the focus of a study by Catapano (2005).  The learning lab included a bird 

feeding station and window observation box, butterfly garden, vegetable garden, and a 

small pond with goldfish.  In this study, two veteran early childhood teachers modified 

their teaching practice from using disconnected projects in the OC to the development 
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of inquiries based on students’ questions, observations and interests. As teachers 

worked with children to research, learn, and develop their constructs, the teachers 

found their personal focus began to change as they reflected on their practice.  Regular 

opportunities to discuss the observations of the children in the outdoor lab with other 

teachers helped the participants move from project-based to inquiry-based teaching 

practices. 

Teachers, many of whom have little or no experience teaching in an outdoor 

classroom, often need support to utilize the OC to its fullest.  Some school districts or 

other funding organizations provide funding for PD for teachers in science content, 

lesson planning, and hands-on curriculum development to better take advantage of the 

OC (Zwick & Miller, 1996).  Other options for teacher PD are linked to the awarding of 

grant funds (S. Hime, personal communication, May 18, 2007).  Teachers need to learn 

to realistically assess the risks involved in taking students out-of-doors and recognize 

that, in most cases, the benefits of the experience far outweigh real or imagined 

dangers (Cline, et al., 2002; Lakin, 2006).  In many school districts, teachers, 

administrators, and outside experts work together to develop, evaluate, and refine 

hands-on curricula specific to their individual OC that often incorporates many 

disciplines (Zwick & Miller, 1996).  Most teachers recognize the value of outdoor 

experiences for their students, but few of them actually make these opportunities 

available as a continuing part of their curriculum (Rop, 2004).   
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Rural 

Ruralness involves a degree of geographical and cultural isolation that lies 

outside the sphere of influence of a city, something harder to come by today with 

widespread influence of television and other forms of mass media, access to the 

Internet, and participation in a global economy (Oliver, 2007).  Still, rural areas 

experience a degree of geographic isolation from those areas considered not to be rural.  

Many, but not all, areas that are considered rural function on a different socioeconomic 

level than metropolitan areas.  There are higher levels of poverty in many rural areas, as 

indicated by increased numbers of students on free and reduced lunches.  For many 

rural young people, education provides a means of finding a life outside the community 

in which they were raised.   

There are many classification systems used to describe metropolitan areas 

and/or counties.  Two of the major classification systems used by Federal agencies to 

classify the urbanicity of particular geographic or governmental units are 1) the Beale 

Codes (BC) and 2) Locale Codes (LC).  Both of these codes focus on a different aspect of 

a community to determine its metropolitan status.  Oftentimes, the choice of which 

code to use depends on the outcome which is sought.   

BC, the most widely known of the codes, classify counties into various degrees of 

urbanicity and are determined by examining the size of a county and its proximity to a 

metropolitan area.   They are designed to distinguish metropolitan (metro) counties by 

the population size of their metro area, and nonmetropolitan (nonmetro) counties by 

degree of urbanization and adjacency to a metro area(s). These categories are further 
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subdivided into three metro and six nonmetro groupings, resulting in a nine-part county 

codification. The codes allow researchers who work with county data to analyze 

residential areas beyond simple metro-nonmetro (urban-rural) categories, and are 

particularly useful analyzing trends in various nonmetro areas that may be related to 

their degree of rurality and proximity to urban centers.   

LC are used for general description, sampling, and other statistical purposes and 

are based on both the proximity to metropolitan areas as well as population size and 

density of an area (Appendix A).  Unlike the BC, LC are assigned based on the addresses 

of the individual schools and are assigned at the school level.  This makes possible the 

identification of areas within school districts that are situated within different types of 

localities; for example, individual schools belonging to the same school district and 

located within the city limits of a small town as well as in the countryside outside the 

city limits. It is possible to determine the LC of a school district based upon the LC that 

make up the majority of individual schools within that district based upon student 

enrollment.  LC, when used at the building level, generally provide the most accurate 

characterization of the type of community that students live in. These classification 

systems may not prove particularly helpful in defining what rural means to the 

educational researcher who examines the interactions of many influences 

(demographics, teaching methods, subject matter, etc.) on a population of students 

and/or teachers, but they do serve as a start. Rural areas are comprised of so much 

more than these brief descriptions allow.  In addition to population figures, a 
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combination of geographical, socioeconomic, political, cultural, and ethnic 

characteristics also define a rural place (Figure 2).  

 

Characteristics of rural classification  

Communities Schools 

• Seasonally based community 

economies 

• Geographically removed from 

urban centers 

• Culturally distinct from 

metropolitan areas 

• Higher rates of poverty 

 

• Small dispersed school 

populations 

• Geographically removed from 

urban centers 

• Less specialization 

• Less equipment 

• Less bureaucracy 

• Tendency to focus on basics 

• More reliance on the unique 

qualities of its  

• teachers 

• Teachers more likely to teach 

subjects other  

• than science 

• More familial and relaxes 

operating style 

• More homogeniety among 

teaching staff 

• Higher rates of teacher turnover 

Figure 2. Characteristics of rural communities and schools (adapted from Oliver, 2007) 

 

Rural schools and communities, while physically removed from urban areas, are 

no longer isolated in the sense that they were historically.  Rural communities, as with 

their non-rural counterparts, are increasingly influenced by common policy makers at 

state and national levels.  Through technology such as satellite connections and the 

Internet, teachers are increasingly able to access information and provide links to 

courses not offered within the traditional school structure.  While geographical isolation 
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remains a factor in the description of rural areas and rural schools, societal isolation has 

become less a factor when describing these areas.  

Rural schools 

As with rural settings, rural schools are also hard to define, yet are generally 

recognizable to those who visit or attend.  Rural schools (Oliver, 2007) are distinctly 

different from urban or metropolitan schools.  While there are still a few one-room 

schools like the one documented by Cellis (2002) in Colorado, most fall into medium to 

large categories depending on whether they serve students in a town or en entire 

county.  Sher (1983) identified several characteristics unique to rural schools that 

include 1) less specialization among the teaching staff, 2) less equipment, 3) less 

bureaucracy, 4) a tendency to focus on teaching the basics, 5) more reliance on unique 

qualities of individual teachers, and 6) a more familial and relaxed operating style. 

Oliver (2007) referred to the myths of rural schools and rural education, some 

positive but most of them negative: that rural schools offer a deficit education, lack of 

consistent curriculum, are geographically isolated (for teachers), and experience high 

teacher turnover.  The myths associated with rural areas and rural schools become 

problematic as they are examined more closely.   

Rural schools often exhibit geographical isolation (Amaral & Garrison, 2001; 

Shroyer & Enochs, 1987) and high teacher turnover (Barrow & Burchett, 2000) 

compared to their non-rural counterparts.  Rural schools often lack a consistent science 

curriculum (Amaral & Garrison, 2001) and offer fewer science activities than their non-
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rural counterparts; teachers in rural schools often either write their own curriculum or 

rely heavily on the adopted textbook (Oliver, 2007). 

Another way to identify rural schools is through an examination of student 

characteristics, teacher characteristics, and school organization. According to Fan and 

Chen (1999), students in rural schools perform as well or better than their urban 

counterparts.  Studies indicate a lack of difference between rural and non-rural 

teachers; however, other characteristics exist that define rural teachers such as fewer 

years of teaching experience, less likely to hold a graduate degree, fewer undergraduate 

science courses, fewer teaching methods courses, and a greater likelihood of teaching 

non-science courses, but the similarities may overshadow the differences (Oliver 2007).  

There is a need for teacher preparation programs aimed specifically for those pre-

service teachers who wish to teach in rural settings. The use of technology is increasing 

in both rural and non-rural schools and future uses of technology promise a potential 

means to bring universal access to people, regardless of location.  Therefore, geographic 

isolation of rural schools becomes less of a barrier to student learning where distance 

learning technologies are employed. 

Rural science education 

The United States Department of Education’s National Center for Educational 

Statistics (NCES) reports that 31.3 percent, or nearly one third, of the nation’s public 

schools are located in areas classified as rural.   Students and teachers who attend these 

schools have been underrepresented in the research literature.  There is a lack of 

rigorous research aimed at science education in genuinely rural school settings (Oliver, 
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2007).  With educational initiatives such as the No Child Left Behind Act (NCLB) (U.S. 

Department of Education, 2002) as well as various national and state science education 

reforms, exemplified by the National Science Education Standards (NRC, 1996), it is 

imperative that researchers examine rural science education in order to add their voices 

to the current dialog on education in the United States. 

Several science education studies have been conducted that include the word 

rural in the title or in the school descriptor, yet this descriptor does not significantly 

enter into the design of the study and are therefore difficult to justify as rural science 

education research (Bradford & Dana, 1996; Gilbert & Yerrick, 2001).  Some studies 

include locations identified as rural, but only use one criterion for ruralness, such as 

distance from a city, without identifying any other indicators of a rural location (Gilbert 

& Yerrick, 2001).  This makes it difficult to determine if the research findings are unique 

to rural schools or if they could apply to non-rural locations as well.  Still other research 

is conducted in a rural setting out of convenient access to a student population and 

does not address the rural characteristics of that population (Brown, Forneir, & Moyer, 

1977).  Finally, some studies present a strong picture of rural communities and science 

education within those communities, yet fail to present an argument for how the 

findings apply to the unique nature of the rural setting as opposed to a non-rural setting 

(Charron, 1991). While important educational research was accomplished through these 

studies, it is not clear that the research would meet a test of ruralness based on 

government definitions or demographic characteristics.  Oliver (2007) suggested that 

qualitative methods of identifying ruralness may supersede quantitative methods.   In 
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other words, how people perceive the ruralness of the research setting may be more 

important than demographic data in determining what is rural, therefore signaling an 

end to the long search for a definition of rural education that may no longer exist.    

 

Photographic data collection 

 Use of photography as a means of data collection has been used by some 

ethnographers and scientists as a component of systematic data collection in the field to 

record images and events not likely to be repeated.  Clancy (2001) used photographic 

imagery to enhance field notes when researching human activity in proximity of an 

impact crater in the Canadian arctic. Digital cameras were used to provide time-

stamped and dated images in order to develop a systematic record of artifacts and 

settings, to record data, and to catalog scientists’ itineraries posted daily on a 

whiteboard.  Images were later compared to determine travel patterns for groups of 

scientists visiting the impact site.   

Scientists studying behavioral patterns of wildlife often rely on the use of 

photographic images in their studies to identify particular individuals in a population 

(Grellier, Hammond, Wilson, Sanders-Reed, & Thompson, 2003; Karanth, 1995) or to 

verify other factors in an ecosystem, such as species density or richness (Karanth & 

Nichols, 1998; Silveira, Jacomo, & Diniz-Filho, 2003).   

A study by Bassett, Novotny, Miller & Pyle (2000) trained local natives in 

methods of photography and insect collection with the intent of using digital 

photographs to document the existing flora and fauna in the rainforests of Papua New 
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Guinea and Guyana.  Images were used to build a computerized data base that would be 

available for subsequent studies.  Bassett et al. suggested that their methods should be 

used in research areas outside entomological studies. 

Researchers conducting qualitative studies in other fields sometimes may use 

cameras to collect and manage data for later analysis (Bogdan & Biklen, 1998).  

Photographic data collection is particularly effective when there are more details to 

record than is convenient to do through writing. Effective use of photographs as data 

requires that they were taken in the proper context and utilized for a specific purpose 

(Bogdan & Biklen, 1998).  Prosser & Schwartz (2003) contend that photographs, 

together with field notes and other empirical data, make a valuable contribution to 

qualitative research. 

Limited studies exist in the science education literature that utilize photography 

as a method of data collection.  In one such study, Settlage (2004) interviewed teachers 

of urban fourth grade students about photographs their students took during the 

previous school year.  Students had been given disposable cameras and told to take 

photographs of the science they encountered in everyday situations. Students were 

then interviewed about the photographs they had taken.  The photographs and 

interviews revealed the students’ understanding of “science” in their personal lives 

outside school and the extent to which they connected school-based science to their 

daily lives.  The students’ photos and interview transcripts served as stimuli for 

interviews with the teachers about the sense their students made of science outside the 

normal classroom setting. 
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Summary  

 Chapter 2 summarized the literature related to the history, uses, and evaluation 

of outdoor classrooms, rural schools, and the use of photography as a method of data 

collection.  A few studies related to outdoor learning environments revealed and 

improvements in students’ questioning and scientific thinking as well as their 

environmental ethics (Tudor & Dvurnich, 2001); these improvements were significant 

when students were given the chance to engage in meaningful scientific investigations 

by observing, measuring and recording data, and testing hypotheses. While there has 

been some research into specific concepts taught in OCs and student learning 

outcomes, most research into outdoor learning has focused on affective aspects.  Cline, 

et al. (2002) studied a small sample of ten schools throughout the state of Florida to 

determine the success of their OCs based upon questionnaires, interviews with key 

stakeholders, and site visits and found that only half could be considered educationally 

successful.  Success, in this case, was determined by factors such as teacher use and 

funds spent developing the project; they did not include factors such as expansion of 

the site or ongoing maintenance.   Although teachers perceived EE to be an important 

aspect of their science curriculum, several studies (Brewer, 2002; Mason, 1980; Rop, 

2004; Simmons, 1993) cited problems encountered by teachers when using the 

outdoors for instruction including: lack of training, lack of resources, lack of time, low 

confidence levels, and fear of real or perceived dangers to students.   No literature was 

found that assessed the OC as a tool for teaching and learning.  Furthermore, no studies 
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were found that compared the features of outdoor learning environments, such as an 

OC, in rural and nonrural settings. 

 Research into rural schools dates back to the 1920s, but modern studies 

sometimes fail to address research that is genuinely rural verses that which addresses 

nonrural issues but merely takes place in a rural school.  Designing outdoor learning 

environments which specifically address the unique needs of rural and nonrural schools 

has not been widely reported in the literature.  This study examines a specific learning 

environment, the OC, in light of the schools' rural or nonrural location in order to 

determine if there are differences that reflect the local community.  
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CHAPTER 3 

METHODS AND PROCEDURES 

 

This chapter contains the research questions and hypotheses, a discussion of the 

research methods used in this study, the development of the survey and checklist, 

procedures for collection of data and analysis, and a summary of the chapter.  

 

Research Questions and Hypotheses 

If students develop deeper understanding of science concepts related to EE in 

familiar (rather than novel) outdoor settings, then an OC can become a viable 

alternative to either field trips or traditional classroom experiences. Therefore, it 

becomes important to understand the characteristics and features of a variety of 

outdoor settings that could be utilized for science instruction.  In reviewing the 

literature on OCs, no studies were found that examined the OC as a facility for learning, 

nor were studies found that compared OCs located in a variety of community settings. 

The purpose of this study was to compare OCs located in rural and non-rural Missouri 

schools in an effort to answer the overarching research question: How do outdoor 

classrooms in rural and nonrural areas of Missouri compare?  The individual research 

questions and hypotheses for this study were: 

1. Is there a difference between OC hardscape features in rural and non-

rural locales? 

HO1   There are no statistically significant differences between OC   

          hardscape features in rural and non-rural locales.   
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2. Is there a difference between OC softscape features found in rural and 

non-rural locales? 

HO2   There are no statistically significant differences between OC  

          softscape features found in rural and non-rural locales.   

3. How do OCs located in rural and non-rural settings compare in terms of  

  size and cost of development?  

HO3   There are no statistically significant differences between the size of  

          OCs located in rural and non-rural locales.  

HO4   There are no statistically significant differences between the total  

          cost for constructing OCs in rural and non-rural locales. 

4.    How have OCs developed from their initial grant-funded status in terms  

 of hardscape and softscape features present? 

5.    What is the relationship between school size, as measured by enrollment, 

and the number of hardscapes and softscapes in an OC? 

HO5  There is no statistically significant correlation between school size  

          and the number of hardscapes and softscapes in an OC located in  

          rural and non-rural locales. 

6.    What is the relationship between SES and the elaborateness in an OC? 

H O6  There is no statistically significant relationship between SES and the  

          elaborateness in an OC.  

7.    What is the relationship between SES and the amount of matching funds  

for the construction of the OCs? 
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H O7  There is no statistically significant relationship between SES and the  

          amount of matching funds for the construction of the OCs. 

8. What is the relationship between SES and the size (measured in square 

footage) of the OC? 

H O8  There is no statistically significant relationship between SES and the  

          size of the OC. 

 

Selection of subjects 

Although the MDC grant applications were available since 2001, the limit on the 

amount of funds requested changed in 2004 (S. Hime, personal communication, 

October 6, 2007).  From 2001 to 2003 the limit for requests was $2500, but was reduced 

to $1000 beginning with the 2004 grants (MDC, 2008).  In order to remain consistent, 

only grant-funded projects awarded to elementary schools (preK-6), beginning with 

2004 and continuing through 2006 were utilized.  Most of the OCs were exclusively 

located at elementary schools; however, a few were associated with small schools or 

districts that had an adjoining middle school, junior high school, or high school.  Eight 

OCs may have included use by secondary as well as elementary students.    

 

Data Sources 

Three data sources were used in this study (Figure 3).  The first was the MDC 

Outdoor Classroom Grant applications, interim reports, final reports, and budgets for 

grants awarded to elementary (n=136) schools during 2004-2006.  Each grant was given 
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a coded identification number indicating the school and year the grant was awarded.  

Data from the grant applications was open coded in an excel spreadsheet.  Major 

categories included: (1) school size, region, and locale code; (2) SES of the school 

population; (3) position of the project coordinator; (4) amount of funding requested; (5) 

grant classification (e.g. development or enhancement); (6) size of the OC; (7) items or 

features to be funded; (8) purpose/goal for the OC; (9) cooperating partners; (10) roles 

of the students; (11) responsibility for OC maintenance; (12) other funding sources; and 

(13) budget summaries for MDC and matching funds.   In addition, interesting or 

significant comments from the applicants’ interim and final reports were noted in a 

Word document. Second, site visits were conducted over the summer and early fall of 

2008 using stratified random sampling (Wiersma, 1995) of 32% of the outdoor 

classroom sites (n=44).  The site visits were used  to compare features of the OCs that 

were developed with MDC funds with those currently in place in order to determine if 

the OC had remained in its original state, been developed further, or declined.   In order 

to maintain statewide diversity, no more than 30% of the sites were selected from any 

single region of the state (Appendix B).  Due to limited numbers of sites representing a 

balance of rural and nonrural OCs, the northeast and northwest regions were combined 

into a single unit and the southeast and Ozark regions were combined into another unit. 

All features identified within the OC grants were listed on a master checklist.  For each 

individual site, features on the checklist developed from their original grant application 

were indicated in the appropriate column (Appendix C).  During the site visit, current 

features that were present at the site were recorded in the corresponding column of the 
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checklist.  Digital photographs were taken to document features present at each site, as 

well as their condition at the time of the visit.  In addition, photographs were used to 

facilitate recall of each site. 

 

Research question Data source 

1.  Is there a difference between OC    

      hardscape features in rural and    

      non-rural locales? 

OC Grant applications, Site visits 

2.  Is there a difference between OC   

      softscape features found in rural and   

      non-rural locales? 

OC Grant applications, Site visits 

3.  How do OCs in rural and non-rural  

      settings compare? 

OC Grant applications, Site visits 

4.  How have OCs developed from their  

      initial grant-funded status in terms of  

      hardscape and softscape features     

      present? 

Site visits, EC questionnaires 

5.  What is the relationship between  

      school size, as measured by  

      enrollment, and the number of  

      hardscapes and softscapes in an OC? 

OC Grant applications 

6.  What is the relationship between SES  

      and the elaborateness in an OC? 

OC Grant applications 

7.  What is the relationship between SES  

      and the amount of matching funds for  

      construction of the OC? 

OC Grant applications 

8.  What is the relationship between SES  

      and the size (measured in square  

      footage) of the OC? 

OC Grant applications 

Figure 3. Research questions and related data sources 

 

To keep photographs of sites organized, a digital record of the school name was 

taken at each location prior to photographing the OC. This was usually in the form of a 
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photograph of the school name on the front of the school building, the OC sign, or the 

side of a bus. The checklist and photographs were used to determine the level of 

implementation for each site.  Finally, a survey composed of Likert scale and open-

ended questions (Wiersma, 1995) was developed and administered to the MDC ECs 

(n=27) in order to obtain information about continued support for the OCs (Appendix 

D).   The survey instrument was validated by science education faculty.  The reviewers 

assessed the instruments for clarity, organization, and ease of answering.  Final surveys 

were constructed based upon the reviewer’s responses.  Final surveys were mailed to 

each EC with return a self-addressed stamped envelope so ECs who had sponsored 

grant applications for each OC site visited and were specific to that site.  Some ECs 

received multiple surveys to complete, each corresponding to a specific OC site.  Non-

responses were followed up with a telephone call after two weeks from the date 

responses were requested.   

Prior to data collection, IRB approval was secured.  Permission (verbal) was 

obtained from administrators at each school prior to the site visit. 

 

Site visits 

  A stratified random sample of 44 sites was selected for the visits; this 

represented 32.4% of the total OC grants (Table 2).  There were 24 rural and 20 non-

rural sites visited, with a balance of rural and non-rural schools in each region.   Sites 

were chosen to represent: 1) each region of the state; 2) a balance of rural and non-
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rural OCs; and 3) within the non-rural schools, a distribution OCs located in city, 

suburbs, and towns.  School enrollments at the selected sites ranged from 6 to 1350 

students.   

Data for each site was obtained by collecting visual verification of features 

identified on the checklist, and digital photographs. Prior to each site visit, a checklist of 

features was developed from the initial grant application, site map, and final report 

corresponding to each site visited (Appendix C).  Each checklist listed features developed 

or purchased by matching funds or through the grant.  During each visit, digital 

photographs were taken of the site and its features.  Images were recorded with an HP 

Photosmart digital camera using a 2GB SD card.  Upon completion of each site visit, 

photographs were transferred to the hard drive on a computer for cataloging and 

storage.  The photographs were used to document and verify features identified on the 

checklist during field visits to each OC.   

     Table 2 

     OCs Randomly Selected for Site Visits 

Region Rural Nonrural 

City Suburban Town Total 

Northwest/Northeast 5 0 0 1 1 

Kansas City 3 1 1 1 3 

Central 4 3 0 1 4 

St. Louis 3 1 3 1 5 

Southwest 4 0 0 2 4 

Ozark/Southeast 5 0 0 3 3 

Total 24 7 4 9 20 
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Categories of implementation were developed as a result of the site visits and 

informal conversations with school personnel at each site.  Most sites fell into one 

category; however, one nonrural and two rural sites fell into multiple categories.  In 

each of these cases, the OC had been partially completed and then regressed from that 

point, but were still in use.  Examples of the data for each category are included in 

Appendices E through J. The categories developed included: 

• Fully implemented as planned: At these sites at least 90% of the original plan had 

been completed and the site was in use (Appendix E). 

• Fully implemented, but with modifications: These sites had been fully 

implemented (90%+), but has deviated from the original plan.  In one case, the 

lead teacher had made extensive changes in the design, but retained all the 

components of the original grant (Appendix F). 

• Expanded beyond the grant:  These sites had added to the grant awarded during 

2004-2006.  In some cases, the awarded grant added to an already existing OC; 

in other cases, the OC had been added to in the years since the grant original 

was awarded (Appendix G). 

• Partially implemented: The OC had not been completely implemented, but was 

being utilized (Appendix H). 

• Regressed from the original grant, but still in use: The OC had been installed, but 

had not been maintained as per the original grant.  Features were missing or in 

disrepair (Appendix I). 
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• Non-functioning: These sites were closed, abandoned or no longer existed.  

Reasons for closing the OC included problems with excessive tick or poison ivy 

invasions, rendering the OC unusable.  In the case of abandonment, the OC had 

stopped being used and was overgrown with vegetation.  One OC no longer 

existed, having been bulldozed less than a year after construction in order to 

build a new football field (Appendix J). 

 Interrator reliability (100%) of the categories and photographs used was verified 

by a member of the science education faculty.  

 

Data Analysis 

 Demographic data was analyzed to describe the range of sizes, cost, various 

features, student involvement, maintenance responsibilities for all elementary school 

OCs funded by MDC grants.  In addition, for each of these categories the mean was 

determined in order to develop a composite “average” OC for the entire state as well as 

OCs in rural and non-rural areas.  Research questions 1-3 were analyzed using 

associated t-tests due to the large standard deviation for variables with a .05 level of 

significance: 

• Number of hardscapes for rural/nonrural sites 

• Number of softscapes for rural/nonrural sites 

• Size of OC for rural/nonrural sites 

• Total cost of OC for rural/nonrural sites 
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 Research question number four focused on what has happened to the OC sites 

since their construction.  Had they been maintained as in the grant?  Had they been 

expanded?  Or had they declined?  The answer to this question was determined through 

site visits.  For each site visit, a list of the features funded by its original MDC grant was 

compiled as a checklist. This checklist served as a guide and OC features currently 

present on the site were noted, including any new or additional features not listed in 

the original grant.  Photographic records were taken of OC features as well as the site as 

a whole.  The photographs were used to verify features funded through the grants. 

 In addition to the site visits, a survey was sent to each of the sponsoring ECs to 

solicit their input on the development, maintenance, and use of the OCs in order to 

answer research question 4.  Data from respondents was coded in an Excel spreadsheet 

and comments by the respondents were entered into a word processing file.   

 Research questions 5, 6, 7, and 8 were answered by entering numerical data into 

a Statistical Package for Social Sciences (SPSS) Windows version 16.0 data base for 

analysis.  Hypotheses 5-8 analyzed using Pearson correlations with p-values of .05 

indicating significance for both rural and nonrural OCs:  

• School size  and number of hardscapes for rural/nonrural sites 

• School size and number of softscapes for rural/nonrural sites 

• SES  and elaborateness (number of hardscapes and softscapes) of features for 

rural/nonrural sites 

• SES and amount of matching funds (by percent) for rural/nonrural sites 

• SES and size of OC for rural/nonrural sites 
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Summary 

 Chapter Three described the research procedures and instruments for this study.  

There were eight research questions designed to compare OCs in rural and non-rural 

locales.  Elementary schools that received OC grants through MDC from 2004-2006 

served as subjects for this study.  A stratified random sample of 32% of the schools 

receiving grants were chosen for site visits.  Features currently in place in each OC 

chosen for a site visit were photographed, recorded, and compared against a checklist 

of the features funded through their grant.  In addition, data was collected from 

education consultants related to the sites that they sponsored and that received a site 

visit.    

 Data comparing features of rural and nonrural OCs was analyzed using t-tests.  

Data related to school size and SES was correlated with hardscapes, softscapes, size of 

OCs, percent matching funds, and elaborateness using Pearson correlations.   
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CHAPTER 4 

 

ANALYSIS OF DATA 

 

This chapter contains descriptive and inferential statistical analysis of the data 

for this study.  Data was obtained from three sources: 1) OC grant applications and final 

reports, 2) site visits conducted by the researcher, and 3) questionnaires from selected 

ECs involved in the development of each of the sites visited.   

 

Descriptive statistics 

Grant applications 

 A total of 136 OC grant applications were funded from 2004-2006 for elementary 

schools representing eight regions of Missouri (Table 3).  The greatest number of funded 

grants were from the metropolitan regions associated with Kansas City and St. Louis, 

with approximately 66% of the grants awarded were to develop OCs in nonrural schools 

in these regions.  In the other regions of the state, the reverse pattern was noted: 

greater numbers of schools in rural areas received funding for OCs than those in 

nonrural locations.  Overall, 52.2% of the grants were awarded to rural schools (n=71) 

and 47.8% to nonrural schools (n=65).  Of the nonrural schools, 26.1% were awarded to 

city schools (n=17), 44.6% to suburban schools (n=29), and 29.2% to schools located in 

towns (n=19).  OCs in nonrural areas were concentrated in the major cities and 

surrounding suburbs of Kansas City and St. Louis, as well as the smaller cities of 

Springfield and Columbia.  Those OCs in small towns and rural areas were distributed 
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throughout the state.  The fewest OCs were in the predominantly rural northwest, 

northeast, and southeast sectors of the state of Missouri. 

Table 3 

Distribution of Grant-funded OCs in Elementary Schools Throughout Missouri 

Region Total OCs  Rural Nonrural 

n % n % n % 

St. Louis 34 25 11 15.5 23 35.4 

Kansas City 33    24.3 11 15.5 22 33.8 

Central 18 13.2 13 18.3 5 7.7 

Southwest 15 11 9 12.7 6 9.2 

Ozark 14 10.3 10 14 4 6.3 

Northwest 9 6.6 7 9.9 2 3.1 

Northeast 8 5.9 7 9.9 1 1.5 

Southeast 5 3.7 3 4.2 2 3.1 

Total 136 100 71 100 65 100.1 

 

 The vast majority of OCs were associated with public schools (n=112), although a 

few private and parochial schools (n=24) had also developed OCs (Table 4).  OCs 

associated with private or parochial schools were more likely to be located in nonrural 

schools. 

           

        Table 4 

 

        Classification of Elementary Schools with OCs  

School classification Rural Nonrural 

n % n % 

Public 66 93.0 46 70.8 

Private/Parochial 5 7.0 19 29.2 

Total 71 100 65 100 
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Most OCs grants awarded from 2004-2006 were for developing new sites (Table 

5).  New OC sites were developed in more rural (63.4%) than nonrural (55.4%) locations.  

Nonrural schools (44.6%) used funds more frequently than rural schools (36.6%) to 

enhance existing OCs.   

         Table 5 

 

         Use of Grant Funds to Build OCs 

Type of development Rural Nonrural 

n % n % 

Develop new site 45 63.4 36 55.4 

Enhance existing site 26 36.6 29 44.6 

Total 71 100 65 100 

 

In rural areas, schools with OCs tended to be small in size, with 55% having a 

student population of less than 200 (n=39) (Table 6).  Schools with populations between 

201 and 600 students (n=27) comprised 38.2% of the OCs in this study. Only 5 rural 

schools in this study had student populations over 600; these accounted for 7% of the 

rural OCs.   

Schools in nonrural settings had a greater range of student population, with the 

largest percent (53.9%) located at medium-sized schools with enrollments between 300 

and 600 students (n=35). Smaller schools (n=22) represented 33.9% of OCs.  Schools 

with student populations over 600 (n=8) accounted for 12.2% of funded nonrural OC 

projects. 
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 Table 6 

 

Size of Elementary Schools with OCs  

School size Rural Nonrural 

n % n % 

less than 100 19 26.8 7 10.8 

100-200 20 28.2 10 15.4 

201-300 8 11.3 5 7.7 

301-400 7 9.9 7 10.8 

401-500 6 8.5 16 24.6 

501-600 6 8.5 12 18.5 

601-700 1 1.4 3 4.6 

701-800 2 2.8 1 1.5 

801-900 0 0 1 1.5 

901-1000 0 0 2 3.1 

1001-1100 2 2.8 0 0 

Over 1100 0 0 1 1.5 

Total 71 100 65 100 

 

 The individuals serving as coordinators in planning and implementing an OC 

varied between rural and nonrural schools.  School administrators were almost twice as 

likely to serve as project coordinators for the OC in rural (21.1%) schools than nonrural 

(12.5%) schools (Table 7).  In addition, rural schools (8.5%) relied more heavily on 

members of the non-school community when planning and coordinating OC projects 

than nonrural schools (4.7%).  Nonrural schools (71.9%) relied slightly more on teachers 

to coordinate OC projects than rural schools (67.6%).  Also, nonrural schools (12.5%) 

relied more heavily on other school personnel (e.g. secretaries, maintenance, media 

specialists, aides) to coordinate OC projects than rural schools (4.2%).   
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    Table 7 

 

     Position of the Project Coordinator  

Project coordinator Rural Nonrural 

n % n % 

Administrator 15 21.1 8 12.5 

Teacher 48 67.6 46 71.9 

Other school personnel 3 4.2 8 12.5 

Non-school community 6 8.5 3 4.7 

Total 72 101.4 64 101.6 

                   

Developing an OC required planning and input from numerous stakeholders 

(Table 8).  Both rural and nonrural schools reported similar levels of participation from 

the school community and local businesses.  Rural schools had greater participation 

from individuals within the community (59.2%) than nonrural schools (36.9%).  

However, nonrural schools received significantly more participation from local 

organizations (43.1%) than rural schools (26.8%).  Rural schools reported slightly higher 

levels of participation from governmental organizations (19.7%) than their nonrural 

schools (18.5%). 

  

   Table 8 

 

  Overview of Participants in Planning and Development of OCs  

Participants Rural Nonrural 

n % n %  

School community 70 98.6 64 98.5 

Individual community members 42 59.2 24 36.9 

Local businesses 41 57.7 38 58.5 

Local organizations 19 26.8 28 43.1 

Government 14 19.7 12 18.5 
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 A variety of school stakeholders participated in the development of OCs in both 

rural and nonrural locations (Table 9); however, the composition of these participants 

varied.  Rural administrators (67.6%) participated more frequently than nonrural 

(50.8%) schools.   

Teachers were the primary participants in both rural (94.4%) and nonrural 

(92.3%) schools; however, the composition of teachers involved differed for rural and 

nonrural OCs.  Regular classroom teachers and coaches in rural schools (91.5%) 

participated in the development of the OC slightly more frequently than in nonrural 

(89.2%) schools.  Agriculture and industrial arts teachers played a greater role in the 

development of rural (26.8%) than nonrural (6.2%) OCs.  Science teachers from middle 

and secondary levels assisted in the development of elementary OCs slightly more 

frequently in rural (19.7%) than nonrural (15.4%) schools.  In a limited number of cases, 

teachers in rural schools sought assistance from teachers at another building in the 

district or from another school district altogether (2.8%); this was not found for nonrural 

schools.  Nonrural schools received limited assistance from teaching staff associated 

with the Parents as Teachers program (1.5%), while none for rural schools. 

 Other participants from the school community included the maintenance staff.  

Nonrural schools (50.8%) reported slightly higher levels of participation from grounds 

keeping, custodial, and maintenance staff than rural schools (45.1%).  Additionally, 

nonteaching staff, including school secretaries, cooks, nurses, and aides, had higher 

levels of involvement in nonrural (23.1%) than rural (14.1%) OC projects. 
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    Table 9 

 

    Participation of Schools’ Stakeholders in Developing OCs 

School participants  Rural Nonrural 

n % n % 

Administration 48 67.6 33 50.8 

Teachers 67 94.4 60 92.3 

     classroom teachers/coaches 65 91.5 58 89.2 

     agriculture/industrial arts teacher 19 26.8 4 6.2 

     science teacher 14 19.7 10 15.4 

     teachers from another campus/school 2 2.8 0 0 

     science coordinator/specialist 1 1.4 1 1.5 

     Parents as Teachers 0 0 1 1.5 

Maintenance staff 32 45.1 33 50.8 

Non-teaching staff 10 14.1 15 23.1 

Parents and families 40 56.3 46 70.8 

PTA/PTO/Home & School Assoc. 31 43.7 28 43.1 

 

 Finally, levels of parental and family involvement differed between rural (56.3%) 

and nonrural schools, with greater participation among parents in the nonrural settings 

(70.8%).    Levels of support and participation from PTO and other parent-teacher 

organizations were similar for each group. 

 Students participated in the development of both rural (90.1%) and nonrural 

(92.3%) OCs (Table 10).  Elementary students in self-contained classrooms comprised 

77.5% of the rural and 78.5% of the nonrural student participants.  Several student 

groups also participated in the development of the OCs.  High school agriculture and 

industrial arts students from rural schools (23.9%) participated more frequently than 

those from nonrural (15.4%) schools.  Rural schools also reported higher levels of 

participation from summer school students (8.5%), science classes (5.6%), and students 
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attending other schools (2.8%) than those in nonrural schools.  Nonrural schools (13.8%) 

reported greater participation from student council members than rural schools (9.9%).  

Students in gifted programs participated at similar levels, with slightly more involved at 

nonrural (4.6%) than rural (4.2%) schools. 

  Students in a variety of extracurricular activities participated in developing the 

OCs.  Rural schools reported 62% of their student participants were recruited from out-

of-school programs compared to slightly higher percent in nonrural (69.2%) schools.  

These students groups reflected the structure of their communities.  Boy Scouts and 

Eagle Scouts participated almost twice as frequently in nonrural (52.3%) than rural 

(28.2%) schools.  Although participation by Girl Scouts was lower than Boy Scouts, the 

overall pattern remained similar with girls’ participation in nonrural schools (33.8%) 

almost twice that at rural (19.7%) schools. School clubs, sports teams, and other youth 

groups assisted in the development of the OC at higher levels in nonrural (27.7%) than 

rural (19.7%) schools.  National Honor Society members participated in the 

development of OCs at 3.1% of nonrural and 1.4% of rural schools.  The level of 

participation by agricultural-based clubs such as 4-H and FFA was higher at rural OCs.  

Students in 4-H participated more frequently at rural (18.3%) than nonrural (7.7%) 

schools, and FFA participation was reported at 12.7% of rural schools compared to 4.6% 

of nonrural schools. 

  Schools planning and developing an OC also enlisted the participation of 

individuals and organizations in the local non-school community (Table 11).  Rural 
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schools (90.1%) reported higher rates of participation by individuals than nonrural 

schools (80%).   

    

   Table 10 

 

   Students Participating in the Planning and Development of OCs        

Student participants Rural Nonrural 

n % n % 

Total student body  64 90.1 60 92.3 

     students in self-contained classrooms 55 77.5 51 78.5 

     high school classes (industrial arts,   

        agriculture) 

 

17 23.9 

 

10 15.4 

     student council 7 9.9 9 13.8 

     summer school students 6 8.5 3 4.6 

     students from science classes 4 5.6 1 1.5 

     students in gifted classes 3 4.2 3 4.6 

     students from other schools 2 2.8 1 1.5 

     

Students in extracurricular programs 44 62 45 69.2 

     Boy Scouts/Eagle Scouts 20 28.2 34 52.3 

     Girl Scouts 14 19.7 22 33.8 

     school clubs/sports teams/youth groups 14 19.7 18 27.7 

     4-H 13 18.3 5 7.7 

     FFA 9 12.7 3 4.6 

     National Honor Society members 1 1.4 2 3.1 

 

 

Of the individual volunteers reported, individual community members and parishioners 

assisted in the development of 59.2% of the rural OCs, and 36.9% of nonrural OCs.  

Grandparents assisted with 7% of rural and 1.5% of nonrural OCs. 
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   Table 11 

   Participation by Individual Community Members  

Individual community participants Rural Nonrural 

n % n % 

Community members (general) 64 90.1 52 80 

Community volunteers/parishioners 42 59.2 24 36.9 

Grandparents 5 7 1 1.5 

Local landowners 1 1.4 2 3.1 

Alumni 1 1.4 0 0 

 

  

          A variety of organizations also assisted in developing OCs (Table 12).  Nonrural 

(43.1%) OCs reported greater participation and assistance from community 

organizations than rural (26.8%) OCs.  Garden clubs and master gardeners assisted in 

developing 30.8% of nonrural and 16.9% of rural OC projects.  Both rural (12.7%) and 

nonrural (12.3%) OCs reported similar levels of participation from civic organizations 

(e.g. Lion’s Club, VFW, Rotary Club).  Rural OCs (2.8%) reported having received 

assistance from churches and/or conservation organizations, compared to 1.5% in 

nonrural OCs.  Rural OCs (1.4%) also reported assistance from Americorps volunteers, 

whereas private foundations participated in the development of 1.5% of nonrural OCs. 

 

   Table 12 

    Participation by Organizations 

Participating organizations Rural Nonrural 

n % n %  

Community organizations (general) 19 26.8 28 43.1 

Garden clubs/Master Gardeners 12 16.9 20 30.8 

Civic organizations  9 12.7 8 12.3 

Church/pastor/religious organization 2 2.8 1 1.5 

Conservation organizations  2 2.8 1 1.5 

Americorps volunteers 1 1.4 0 0 

Private foundations 0 0 1 1.5 
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One hundred five schools described the size of their OC, either on the site map 

or in the written description of the proposed site (Table 13).  Rural OCs ranged in size 

from 250 square feet to 1,655,280 square feet, with an average size of 98,545.83 square 

feet.  Nonrural OCs ranged in size from 120 square feet to 283, 140 square feet, with an 

average of 31,393.26 square feet.  OCs associated with towns had the smallest average 

size. 

       

      Table 13 

      Size Range of OCs 

 

Category 

 

n 

Average size 

(square feet) 

Smallest 

(square 

feet) 

Largest 

(square 

feet) 

Rural 52 98,545.83 250 1,655,280 

City 15 35,560.6 500 174,240 

Suburban 22 35,046 120 283,140 

Town 16 22,463.88 684 130,680 

Total Nonrural 53 31,393.26 120 283,140 

 

OCs in nonrural areas were smaller than those associated with rural schools 

(Table 14).  The majority of OCs in rural (57.7%) and nonrural (62.3%) areas were less 

than .25 acre in size, and three-quarters of nonrural (77.4%) OCs were less than a half 

acre in size, compared to rural OCs (65.4%).  A greater percentage of rural OCs (23.1%) 

were more than 1 acre in size, compared to 18.8% of nonrural OCs. 
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Table 14 

Distribution of OCs by Size 

Size Rural  Nonrural  

n % n % 

Less than 10454 sq. ft.  30 57.7 33 62.3 

10455 to 21344 sq. ft.  4 7.7 8 15.1 

21345 to 32234 sq. ft  2 3.8 0 0 

32235 to 43560 sq. ft.  4 7.7 2 3.8 

Greater than 43560 sq. ft.  12 23.1 10 18.8 

Total  52 100 53 100 

 

Sixty-three rural schools and 48 nonrural schools incorporated  

hardscape features in their OC design (Table 15).  Trails and walkways were the most 

common features funded in both rural (60.6%) and nonrural (54.7%) OCs.  Nonrural 

schools (34.4%) were more likely to build short paths through their OC than rural 

schools (26.8%); however rural OCs (25.4%) more often incorporated longer trail 

systems than nonrural OCs (17.2%).  Rural schools (50.7%) were more likely to 

incorporate an amphitheater in their OC design than nonrural schools (31.3%).  Rural 

schools (22.5%) provided work tables for student use in their OCs more frequently than 

nonrural schools (9.4%). Nonrural OCs (32.8%) were more likely to mulch their garden 

areas and trails than rural OC (18.3%).  Several features were funded for rural OCs (e.g. 

potting tables, display cases, bulletin boards, greenhouses, lighting, sculptures) that 

were not included in the grants for nonrural schools. 
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     Table 15 

     Frequency and Percent of Hardscape Features for Rural and Nonrural OCs 

Features Rural Nonrural 

n % n % 

Trails 43 60.6 35 54.7 

     walkway (short path, stepping stones) 19 26.8 22 34.4 

     trails (interpretive, nature, walking) 18 25.4 11 17.2 

Amphitheater 36 50.7 20 31.3 

Benches (individual) 25 35.2 17 26.6 

Trail markers/interpretive signs 18 25.4 15 23.4 

Tables (picnic tables, work tables, etc.) 16 22.5 6 9.4 

Mulch garden areas, walkways, and trails 13 18.3 21 32.8 

Arbor/trellis/pergola 9 12.7 8 12.5 

Gazebo/pavilion 6 8.5 3 4.7 

Fencing/gate 5 7 7 10.9 

Borders for the designated 

features/areas 5 7 4 6.3 

Bridge 4 5.6 3 4.7 

Storage unit/tool storage shed 3 4.2 2 3.1 

Potting table 2 2.8 0 0 

Display cases 2 2.8 0 0 

Bulletin board 2 2.8 0 0 

Greenhouse 1 1.4 0 0 

Lighting (dusk-to-dawn, solar, etc.) 1 1.4 0 0 

Outdoor sculpture 1 1.4 0 0 

Lookout tower 0 0 1 1.6 

 

In addition to hardscape features, 69 rural schools and 61 nonrural schools  

implemented softscape features in their OCs (Table 16).  Slightly more rural schools 

(74.6%) than nonrural schools (71.9%) had placed artificial wildlife structures such as 

bird feeders, birdhouses, bat houses, and squirrel feeders in their OC.    

Planning and implementing a variety of habitats that were either suitable for 

wildlife or served as representative samples of larger ecosystems found in other 

locations in Missouri was a more common practice in nonrural (81.3%) than rural 

(67.6%) OCs.   The establishment of prairie habitat was more common to nonrural 
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(60.9%) than rural (40.8%) schools.  Establishment or enhancement of woodland 

features was similar in both rural (40.8%) and nonrural (40.6%) sites.   Rural schools 

(25.4%) had developed ponds slightly more often than nonrural schools (21.9%).  

Wetlands were more likely to be found in rural (12.7%) than nonrural (4.7%) OCs.  

Creekbeds were more likely to be incorporated into the design of nonrural (7.8%) than 

rural (1.4 Gardens were another feature often present in rural and nonrural OCs.  

Wildlife plantings in the form of butterfly or hummingbird gardens were more common 

in nonrural (73.4%) than rural (64.8%) OCs.  Student vegetable or flower gardens were 

also more frequently observed in nonrural (65.6%) than rural (59.2%) OCs. 

Rural OCs (22.5%) more frequently contained learning stations (e.g. touch tables, 

animal track identification, stream tables, frame on which spiders build webs, and 

simulated archeological digs) than nonrural sites (7.8%).  Sections of tree stumps or logs 

were also more likely to be found in rural (9.9%) than nonrural (6.3%) OCs.  Nonrural 

schools (23.4%) more frequently incorporated weather stations in their OC design than 

nonrural schools (19.7%).  Nonrural schools also planned to include compost piles 

(26.6%), geology stations (20.3%), and decomposing logs (10.9%) more often than rural 

schools.  Rural OCs were the only locations that planned to incorporate plant succession 

plots (5.6%) and soil profiles (1.4%); however, water collection and conservation 

features were only incorporated in nonrural OCs (1.6%). 

%) OCs. 
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Table 16 

Frequency and Percent of Softscape Features for Rural and Nonrural OCs 

Features Rural Nonrural 

n % n % 

Artificial wildlife structures (e.g. feeders, houses) 53 74.6 46 71.9 

Habitats 48 67.6 56 81.3 

     Prairie 29 40.8 39 60.9 

     Woodlands 29 40.8 26 40.6 

     Pond/water feature 17 25.4 14 21.9 

     Wetland/marsh 9 12.7 3 4.7 

     Creekbed 1 1.4 5 7.8 

Wildlife plantings (e.g. butterfly garden, hummingbird   

     garden) 46 64.8 47 73.4 

Student garden (e.g. vegetables, flowers) 42 59.2 42 65.6 

Learning stations (e.g. touch table, animal tracks,   

     stream table, spider web frame, archeological dig) 16 22.5 5 7.8 

Weather station 14 19.7 15 23.4 

Compost pile 9 12.7 17 26.6 

Geology station 9 12.7 13 20.3 

History stump or log 7 9.9 4 6.3 

Decomposition log 6 8.5 7 10.9 

Sundial 4 5.6 4 6.3 

Plant succession area 4 5.6 0 0 

Brushpile 3 4.2 3 4.7 

Fencerows 2 2.8 2 3.1 

Wildlife food plots 2 2.8 2 3.1 

Windbreaks 2 2.8 2 3.1 

Soil profile 1 1.4 0 0 

Water collection/conservation structure 0 0 1 1.6 

 

Cost of development 

 Nonrural schools spent more on the development of their OCs than rural 

schools. The average cost of developing a rural OC was $2486, compare to $3256 for  

nonrural OCs.  Most rural (48.6%) and nonrural (40.6%) OCs cost between $1000-$2000 

to implement (Table 17).  A greater percent of rural schools (61.5%) spent $2000 or less 

on their OCs compared to nonrural schools (46.9%); more nonrural schools (53.1%) 
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spent over $2000 developing their OCs than rural schools (38.5%).  Some schools 

reported receiving multiple grants during the 2004-2006 period.   

  Table 17 

  Comparison of Cost of Developing the OC  

Total project cost Rural Nonrural 

 n % n % 

$0 to $1000 9 12.9 4 6.3 

$1001-2000 34 48.6 26 40.6 

$2001-3000 9 12.9 15 23.4 

$3001-4000 6 8.6 8 12.5 

$4001-5000 4 5.7 4 6.3 

$5001-6000 1 1.4 2 3.1 

$6001-7000 4 5.7 3 4.7 

$7001-8000 1 1.4 1 1.6 

$8001-9000 2 2.9 0 0 

$9001-10,000 0 0 0 0 

Over $10,000 0 0 1 1.6 

 70 100.1 64 100.1 

 

Implementation status of OCs 

Two data sources were used to determine how OCs have developed from their 

initial grant-funded status: 1) site visits conducted by the researcher and 2) a 

questionnaire administered to selected ECs involved in the development of the OCs sites 

visited.   

Of the 136 schools receiving funding, 44 (32.4%) were selected for site visits.  

Prior to each site visit, a checklist of features that were to be funded through the grant 

was developed.  During the site visit, features that were present were recorded on a 

checklist and photographed.  The photographs were later used to verify features 

present at the time of the site visit and served as a validation instrument for the 

checklist.  
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 The majority of OCs visited in both rural and nonrural schools had fully 

implemented their grants (72.7%); some had undergone modifications (6.8%), while 

others had expanded beyond the grant’s plan (29.5%) (Table 18).  For a variety of 

reasons, OCs located in rural areas encountered greater difficulty in implementing their 

grants; OCs located at schools in rural locations (62.5%) less frequently had fully 

implemented or expanded their projects.  School sites in rural areas (20.8%) were found 

to have a higher instance of OCs that had been partially, but not completely, 

implemented two to four years after having been awarded their initial grant.  One rural 

school had partially implemented their grant, and then regressed from that status; 

therefore, was included in each category.  

Table 18 

Implementation Status of OC Grants    

Status of the OC Rural Nonrural 

 n % n % 

Fully implemented (90%+) as 

planned 9 37.5 7 35.0 

Fully implemented, but with 

modifications 1 4.2 2 10.0 

Expanded beyond the grant (may 

have had prior or    

   subsequent grants) 5 20.8 8 40.0 

Partially implemented (OC not 

completely finished) 5 20.8 2 10.0 

Regressed from the original 

implementation, but still  

    in use 2 8.3 1 10.0 

Non-functioning (closed, 

abandoned, non-existent) 4 16.7 1 5.0 

Total 24  21  
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Data from the final grant reports, and supported by conversations with personnel at the 

sites, revealed that at locations that had not been fully implemented only one or a few 

teachers were involved in developing the OC.  These projects had proved to be 

overwhelming with such limited support.  

  Schools faced a variety of challenges as they developed their OCs (Table 19).  

Twenty rural (28.2%) and 17 nonrural schools (26.2%) commented on these challenges 

in their final reports or during site visits.  Site conditions (14.0%) and weather (12.5%) 

posed the greatest difficulty for both rural and nonrural OC projects.    Problems with 

school staff (7.4%), inexperience with developing an OC (3.7%), as well as a variety of 

miscellaneous (9.6%) problems proved challenging to schools.  Problems associated with 

site conditions included ongoing school building expansion projects, poor soil quality 

(e.g. rocky, low fertility), erosion, poor drainage, and difficulty eradicating ticks and 

poison ivy.  Schools encountered weather-related problems including drought, excessive 

rainfall, ice storms, and a tornado, all of which led to increased plant mortality, 

increased costs, and construction delays.  Some schools reported complications related 

to staff issues at the school; these included turnover of OC committee members, lack of 

staff participation, and health issues among major participants.  Inexperience with 

projects of this nature led to construction delays, choosing the wrong plants for the site, 

problems scheduling volunteers, and increased costs, all of which caused the project to 

take longer to be fully implemented than anticipated.   Miscellaneous problems 

reported by schools included suppliers and nurseries that went out of business during 

the OC’s development, insurance issues (particularly when water features were 
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involved), and pressures due to state achievement testing.   Rural schools were more 

likely to have encountered problems than nonrural schools; they had the highest 

instance (16.7%) of nonfunctioning OCs based upon observations and photographs 

during site visits. 

              

           Table 19 

           Challenges Encountered when Implementing OC Grants  

Challenges  Rural Nonrural 

n % n % 

Site conditions 11 55 8 47.1 

Weather 10 50 7 41.2 

Staff issues 5 25 5 29.4 

Inexperience with this type of project 3 15 2 11.8 

Miscellaneous problems 9 45 4 23.5 

 

EC questionnaires 

 As representatives of MDC, the grant-awarding agency, ECs were involved with 

the planning, implementation, and continuing development of the OCs. Nineteen ECs 

completed questionnaires for the sites visited.  Twelve (70.6%) of the ECs responded.  

Five ECs received more than one OC questionnaire.  One EC was new to the position 

since the OC was funded and could not comment on questions related to the 

development of the OC.  Of the 44 sites visited, 29 EC questionnaires (65.9%) were 

returned.  The EC’s responses represented 19 rural and 10 non-rural OCs.  ECs in rural 

areas had less involvement in the planning of OCs than their nonrural counterparts 

(Table 20).  Most ECs reported minimal to moderate involvement in the planning stage 

of development; ECs working with rural schools reported lower levels of involvement 
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than those working with nonrural schools.  The responses to questionnaires represented 

individual EC's perceptions related to the particular sites with which they interacted. 

An EC working with a rural elementary school commented: 

I was never called about the classroom.  Teacher got forms somewhere else.  I 

had very little to do with it at all (R/CHI). 

Another EC commented on his involvement with a nonrural school: 

The lead teacher has a lot of experience and although she involved me in the 

planning of developments, she didn’t really need my assistance (NR/TRU). 

 

       Table 20 

       Degree of EC Involvement in Planning the OCs  

Level of EC involvement in the 

planning of the OC 

Rural Nonrural  

n % n % 

Very involved 3 15.8 2 20 

Moderate involvement 4 21.1 5 50 

Minimal involvement 8 42.1 3 30 

No involvement 3 15.8 0 0 

Not applicable 1 5.3 0 0 

Total 19 100.1 10 100 

 

The ECs were asked about how frequently they visited their OC sites during the 

past one-year and three-year periods (Table 21).  Those OCs serving schools in rural 

areas were more likely to have been visited by ECs multiple times during the past year 

than those in nonrural areas.  Forty percent of nonrural OCs did not receive a visit from 

the EC during the past year, compared to 15.8% in rural areas.  Over the last 3 years, 

however, both rural and nonrural OCs received multiple visits from ECs, with nonrural 
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schools receiving slightly more.  One EC was new to the position and could not respond 

to the question. 

 The ECs made multiple visits to the schools to assist with planning and 

development of the OCs and provide PD to teachers as required by the grant.  Working 

along with teachers and administrators over time on the OC projects provided the ECs 

with a different perspective concerning support for the OC than may have been 

presented in the final reports on the project provided by the schools.  Since the ECs 

worked with the schools during development of the OC, in providing PD to teachers, and 

also represented the funding agency, it was important to solicit their perceptions of 

teacher/administrator buy in for the initial project and anticipated level of ongoing 

support (Table 22).  From the perspective of the ECs, both rural and nonrural schools 

had approximately 10% of their teachers with no enthusiasm for their OC.  Overall, rural 

teachers showed greater levels of enthusiasm for their OC than in nonrural OCs.  

Teachers in nonrural schools tended to be polarized in their level of enthusiasm: either 

they showed little to mild enthusiasm or they were very enthusiastic in their support for 

the OC.  

     Table 21 

     Frequency of ECs’ Visits to Individual OC Sites 

Frequency of EC visits  Rural Nonrural 

Past year Last 3 years Past year Last 3 years 

n % n % n % n % 

0 3 15.8 0 0 4 40 0 0 

1-2 8 42.1 2 10.5 1 10 2 20 

3-4 6 31.6 6 31.6 3 30 2 20 

5 or more 1 5.3 10 52.6 2 20 6 60 

Not applicable/No data  1 5.3 1 5.3 0 0 0 0 

Total 19 100 19 100 10 100 10 100 
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 Often, one teacher was very enthusiastic and became a driving force behind the 

OC.  Science teachers and art teachers were among the most enthusiastic supporters of 

the OCs.  Several of the ECs commented on their questionnaires: 

The greatest enthusiasm comes from the art teacher.  She also works as an art 

teacher in a nearby school district.  Her enthusiasm caught on there and now 

they have an outdoor classroom (R/CLS). 

The lead teacher is “gung-ho” about conservation and has spearheaded the 

entire effort.  She has involved staff, including maintenance staff, administration, 

parents, etc. (NR/TRU). 

Not all teachers were as enthusiastic.  In some cases initial enthusiasm declined to the 

detriment of the OC.   

This was a model OC, but over time (7 years) teachers lost interest in using it as a 

curricular tool (R/HUM). 

 

Table 22 

Teachers’ Level of Support for the OC  

Support from teachers Rural Nonrural 

n % n % 

Very interested/enthusiastic 6 31.6 4 40.0 

Moderate interest/enthusiasm 7 36.8 0 0 

Mild interest/enthusiasm 3 15.8 4 40.0 

No interest/no enthusiasm 2 10.5 1 10.0 

Not applicable/no knowledge 1 5.3 1 10.0 

Total 19 100 10 100 

 

 ECs rated the level of administrator support for the OCs and all of the ECs 

considered that administrators were supportive of their OCs (Table 23), although the 
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perceived level of enthusiasm varied.  The ECs reported that the level of support 

between rural and nonrural administrators was similar, with slightly more rural 

administrators showing moderate interest and slightly greater percent of nonrural 

administrators very interested in their OCs.   

 

Table 23 

Administrators’ Level of Support for the OC  

Support from administrators Rural Nonrural 

n % n % 

Very interested/enthusiastic 7 36.8 4 40.0 

Moderate interest/enthusiasm 7 36.8 3 30.0 

Mild interest/enthusiasm 4 21.1 2 20.0 

No interest/no enthusiasm 0 0 0 0 

Not applicable/no knowledge 1 5.3 1 10.0 

Total 19 100 10 100 

 

Some of the ECs’ comments regarding administrators' support for their OC: 

He [principal] attended every training session I have given.  He always takes time 

to visit with me every time I go to the school (R/RSC). 

The principal is at all training classes and is very supportive (NR/GEC). 

At some schools it is the administrators that have been the catalyst for 

developing the OC; however, they did not always maintain their level of interest.  The 

ECs commented that in some cases, a change in administration meant a change in the 

level of commitment to the OC. 
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It [the OC] was initiated by the principal and he made it a priority of the 

teachers.  However, I feel it got lost amongst all of the other duties and 

responsibilities that he had. (R/RGW). 

When the grant was given the principal was much involved.  The current 

principal (2nd year) is moderately involved. (NR/LFS). 

During the longevity of the OC they have had 2 principals and both were very 

supportive, but their assistant principal has been the driving force (R/SEN). 

  

 Several of the ECs remarked on the principals’ desires to have the OC present a 

neat appearance.  If the plantings began to look overgrown or “wild” it became an issue.   

As long as the teachers are using it [the OC]and it looks “tidy”, he [principal] 

doesn’t have any problems with it (R/CLS). 

 

 Support from the school community was important to the implementation and 

maintenance of the OC.  This support came from non-teaching staff, aides, high school 

agriculture and industrial arts classes, after school staff, parents, parent-teacher 

organizations, school board, and particularly the maintenance and grounds-keeping 

staff.  Support for the OC from the school community was at slightly lower levels than 

that of the teachers and administrators, particularly in rural schools (Table 24).  Higher 

levels of support from the school community were present in nonrural schools where 

there are often greater numbers of individuals and different types of support. 
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  Table 24 

  School Community’s Level of Support for the OC  

Support from the school community Rural Nonrural 

n % n % 

Very interested/enthusiastic 5 26.3 4 40.0 

Moderate interest/enthusiasm 3 15.8 3 30.0 

Mild interest/enthusiasm 7 36.8 2 20.0 

No interest/no enthusiasm 2 10.5 1 10.0 

Not applicable/no knowledge 2 10.5 0 0 

Total 19 99.9 10 100 

 

 Members of the school community provided materials and labor for the OC and 

assisted in fundraising activities.  In some cased, they helped to construct features for 

the OC. 

The maintenance man has either made or purchased the different wind chimes 

in the outdoor classroom (R/CLS). 

PTO and church elders built a small shelter and fence for the classroom and have 

added to the OC (NR/SPL). 

Involvement from the local community is a requirement of the grants.  Enlisting 

non-school support is critical to building lasting support for an OC and increases its 

chances for becoming successful over time.  Both rural and nonrural schools faced 

challenges in building this support (Table 25).   

 Rural schools were twice as likely as nonrural schools to encounter no interest or 

enthusiasm for the OC from the surrounding community.  Small communities that sent 

students to rural schools were often scattered over a large geographical area and this 

impacted the ability of communities to offer support.  One EC explained: 
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[The non-school community] is helpful and willing to help maintain but, 

remember, the town is small (R/LTH). 

 

Table 25 

Non-school Community Level of Support for the OC  

Support from the non-school 

community 

Rural Nonrural 

n % n % 

Very interested/enthusiastic 5 26.3 1 10.0 

Moderate interest/enthusiasm 3 15.8 3 30.0 

Mild interest/enthusiasm 4 21.1 4 40.0 

No interest/no enthusiasm 4 21.1 1 10.0 

Not applicable/no knowledge 3 15.8 1 10.0 

Total 19 100.1 10 100 

 

  

ECs reported higher levels of mild to moderate interest in nonrural (70%) than rural 

(36.9%) schools.  Rural schools had the highest levels (26.3%) of very enthusiastic 

community support.  The schools are a central feature to community identity in many 

rural areas and this is reflected in the support for the OCs.  Several of the ECs working 

with rural schools commented on this: 

I believe “locals” are excited by the school programs and this small community 

comes together to help the school (R/LTH). 

This is a very small school.  They get a lot of support from the entire community.  

The community does not want the school to close (R/RSC). 

Support from the local community included donations of materials and services 

from local businesses, discounts on items purchased for the OC, Eagle Scouts desiring 
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service projects, Master Gardeners and gardening clubs, and interested community 

members.  This was common in both rural and nonrural schools with OCs.   

Area businesses have offered discounts on items purchased.  Community 

members have donated plants from their gardens (R/CLS). 

A local business put in a garden pond free of charge (R/SFD). 

We have hooked up the Master Naturalists to aid in maintenance and in use.  

They do programs in the OC for most of the K-4 classes several times a year.  

Eagle Scouts have also been involved in projects at the site (NR/TRU). 

 

Professional development 

 There was a professional development requirement associated with receipt of 

grant funds.  Each grant required teachers to attend a minimum of three hours of 

professional development.  ECs reported varying degrees of involvement in PD for the 

teachers at schools receiving grant funds (Table 26).    

 

 Table 26 

ECs’ Amount of Involvement in PD  

 

ECs’ involvement in PD 

Rural Nonrural 

n % n % 

Very involved 5 26.3 4 40 

Moderate involvement 8 42.1 3 30 

Minimal involvement 4 21.1 3 30 

No involvement 1 5.3 0 0 

Not applicable 1 5.3 0 0 

Total 19 100.1 10 100 
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The ECs offered a variety of PD opportunities to assist teachers in using their 

OCs.  ECs reported offering multiple PD formats.  Short workshop sessions, providing 

resource materials, and assisting teachers to develop curriculum associated with the OC 

were the most frequently cited form of PD for both rural and nonrural teachers (Table 

27).   

 

Table 27 

Type of PD Provided to Teachers by ECs 

 

Nature of PD offered  

Rural Nonrural 

n % n % 

Teacher workshop (1-4 hours) 12 63.2 8 80.0 

Teacher workshop (5-8 hours) 0 0 1 10.0 

Multi-day workshops 3 15.8 1 10.0 

Assist teachers with curriculum  

     development 7 36.8 6 60.0 

Provide resource materials to teachers 8 42.1 8 80.0 

Other 3 15.8 1 10.0 

Not applicable/No knowledge 1 5.3 0 0 

 

Extended and multi-day workshops were the least utilized forms of PD for both 

rural and nonrural teachers.  A few ECs reported offering other types of PD including: 

classroom visits in which they modeled lessons, extended coursework for graduate 

credit, smaller inservice programs or presentations, and assisting with student 

workdays.  However, evaluating the quality and effectiveness of PD offered through 

MDC was beyond the scope of this study. 

The numbers of teachers who participated in PD varied and many participated in 

more than one type of PD (Table 28).  The majority (60%) of teachers in nonrural schools 

received PD in groups of 1-6.  Forty percent of teachers in nonrural schools received PD 
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in larger groups of 10 or more.  In rural schools, these divisions were not as distinct; in 

some cases, all teachers in the rural school attended PD, but numbers of teachers in 

these schools are small.   

 

Table 28 

Number of Teachers Involved in PD Opportunities 

 

Number of teachers involved in PD 

Rural Nonrural 

n % n % 

1-3 2 10.5 4 40.0 

4-6 4 21.1 2 20.0 

7-9 5 26.3 0 0 

10-12 3 15.8 2 20.0 

Over 12 4 21.1 2 20.0 

Not applicable/No knowledge 1 5.3 0 0 

Total 19 100.1 10 100 

 

In most cases, the ECs reported a favorable teacher response to PD.  ECs 

commented on the PD offered to teachers: 

All teachers at the school attended the professional development (R/RSC). 

I have provided 3-4 OC workshops per year after school for the 10-12 interested 

teachers.  I spent one day talking to all teachers during their plan time.  This 

continues even in years when they do not receive a grant (NR/TRU). 

Some [teachers] come to every workshop; others pick and choose (NR/TRU). 

In one case, the EC reported that the teachers did not continue to seek support from the 

EC.  This OC site was non-functioning.  Several of the ECs reported that teachers needed 

continued PD in order to solidify commitment to the OC and increase confidence in their 

ability to use the OC effectively. 
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Four faculty members (3 & 4th grade teachers) from the school participated in a 

funded training of 28 hours.  This training was a great start, but frankly needs to 

continue for greater commitment to teaching in the OC (R/SFD). 

  

 ECs recognized that teachers need a variety of supports in order to maximize 

their commitment to and use of their OCs (Table 29).  Rural teachers needed the most 

assistance incorporating lessons taught in the OC to state framework standards (68.4%), 

incorporating the OC across the curriculum (47.4%), and developing curriculum that 

utilized the OC (42.1%).  Nonrural teachers needed the most support in curriculum 

development (70%), incorporating state standards (50%), incorporating the OC across all 

curriculum areas (50%), and topic-specific workshops (50%). 

 

Table 29 

Additional Supports Desired by Teachers 

 

Types of additional support  

Rural Nonrural 

n % n % 

Short (1-3 hour) workshop on specific concepts/topics 5 26.3 5 50.0 

Extended (4-8 hour) workshop on specific  

     concepts/topics 3 15.8 0 0 

Multi-day workshop focused on how to use the OC 4 21.1 0 0 

Assistance with developing curriculum utilizing the OC 8 42.1 7 70.0 

Assistance with incorporating state standards and  

     lessons involving the OC 13 68.4 5 50.0 

Assistance with incorporating the OC across the  

     curriculum 9 47.4 5 50.0 

Additional curriculum resources (booklets, activities,  

     posters, etc.) 3 15.8 1 10.0 

Other 3 15.8 4 40.0 

Not applicable/No knowledge 1 5.3 0 0 
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ECs commented on some other specific needs of teachers: 

In talking with teachers, what they needed was someone to go along with classes 

as an extra pair of eyes and to help with discipline.  That’s why we got the 

Master Naturalist involved (NR/TRU). 

Perceived strengths of the OC 

 ECs reported that rural schools’ greatest strength for developing their OC came 

from the school community (42.1%), teachers (36.8%), and the OC site itself (31.6%) 

(Table 30).  Some of the ECs comments about rural schools included the following: 

It is a good site – prairie and timber with a small stream available (R/CHI). 

Students were involved from the very beginning; the design, features, labor 

(R/CLS). 

Community interest and strong teacher coordinator and student buy-in.  Also, 

large trees on margins already (R/LTH). 

Their staff commitment [is the greatest strength]; they truly see the value.  The 

outdoor classroom is just as important as a library, music room, or gym (R/SEN). 

Table 30 

Sources of Strength for Developing the OC  

 

Source of strength for OC development 

Rural Nonrural 

n % n % 

OC site 6 31.6 5 50.0 

Teacher support 7 36.8 3 30.0 

School community support 8 42.1 3 30.0 

Administrative support 3 15.8 1 10.0 

Curriculum  0 0 1 10.0 

Continued funding 0 0 1 10.0 
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 Nonrural schools showed similar strengths; however, the OC site was more often 

perceived to be the greatest strength (50%), followed by teacher (30%), and school 

community (30%) support.  

It [the outdoor classroom] is right out the back door – very close (NR/ESE). 

The gardens provide lots of opportunity for student involvement (NR/NHE). 

ECs commented on the importance of teacher interest: 

The teachers are very interested.  The school is small, but involves students a 

great deal in the planning and work involved (NR/SPL). 

Support of the lead teacher and the past administration [is high].  Grants and 

PTO funds have helped with cost and teachers have good ideas for development 

(NR/TRU). 

Some teachers in nonrural schools placed emphasis on the curriculum developed for use 

with the OC.   

Enthusiasm galore!  2 years later, going strong and the assistant principal, 

secretaries, and several teachers went above and beyond with their summer 

school program; cross-curriculum and all themed around insects (R/SEN). 

Encountered problems 

 The sources of strength in developing some OCs became sources of difficulty for 

others (Table 31).  The site of the OC proved to be a challenge for some rural (31.6%) 

and nonrural (40%) schools.  Rural schools faced problems with native flora and fauna 

more often than nonrural schools.  The presence of ticks, chiggers, and especially poison 
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ivy caused problem in the development of several sites.  Other difficulties for developing 

sites included poor soil, erosion, limited space, and redistricting. 

Greatest difficulties are chiggers and ticks.  Until fall freeze it is hard to use the 

classroom (R/RSC). 

 [There is] no room to expand.  The area is fenced and surrounded by housing 

development that has forced wildlife (deer) into the area and they are a problem 

when planting young saplings (NR/TRU). 

Most difficult is that the school district is always redefining property lines.  They 

have had to change designs a couple of times (NR/GEC). 

        

    Table 31 

     Difficulties for Development of the OC  

 

Source of difficulty  

Rural Nonrural 

n % n % 

OC site 6 31.6 4 40 

Teacher support 6 31.6 2 20 

School district 3 15.8 1 10 

Students & parents 2 10.5 2 20 

 

Teacher support was a challenge for more rural (31.6%) than nonrural (20%) 

OCs.  This could be attributed to both teacher buy-in for the project as well as attrition 

rates.  Changes in curriculum requirements were also cited as a challenge for some OCs, 

as more emphasis was placed on reading and mathematics, and less on science.  ECs 

noted that teachers needed help in learning how to utilize the OC across all curriculum 

areas. 
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The level of total faculty commitment.  This OC was started and maintained by 

one person’s leadership for years. (R/SFD). 

 [The main problem is] turnover of teachers.  This is something experienced over 

the NE region. [The second problem] is the changing emphasis on curriculum.  

First it was math, now it is reading.  Teachers don’t realize how they can 

incorporate all by utilizing the outdoor classroom. (R/CLS). 

Teacher buy-in.  [It is] the same as Conservation Education – they [teachers] love 

it, but want me to do it all (NR/MTT). 

 ECs also commented on the difficulties associated with student and parent 

involvement in developing an OC.  There were more a difficulties in nonrural (20%) than 

rural (10.8%) schools.  Some of the ECs’ comments included: 

Patience from parents as the area goes through the “ugly” phase before all the 

plantings really take off (R/CR6). 

The time period after summer school and before school starting makes it hard to 

get people/time to maintain the OC (R/SEN). 

 

Support for the continuation of the OC 

 ECs were asked about the strengths of each site that would add to its continuing 

success (Table 32).  Teachers in rural schools were cited most frequently (47.4%), and 

more often than their nonrural counterparts (40%) as the major factor for the 

continuation of the OC.  Nonrural schools (50%) credited the site itself as the major 

component for the OCs’ continued success compared to rural schools (31.6%).  

Additionally, nonrural schools relied more heavily on a wide base of support that 
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included students (30%), administrators (20%) and a strong OC committee (20%) than 

rural schools. 

   

    Table 32 

    Strengths for Continued Use of the OC 

 

Source of strength for continued use 

Rural Nonrural 

n % n % 

OC Site 6 31.6 5 50.0 

Teacher support 9 47.4 4 40.0 

Students 2 10.5 1 30.0 

Administrators 1 10.5 2 20.0 

OC committee 2 5.3 3 20.0 

 

ECs noted the importance of teacher involvement for the continued use of the OCs: 

I am confident this outdoor classroom will survive – as long as the art teacher 

remains.  She gets other teachers involved and is supportive of them when they 

do use it. Her enthusiasm sparks the interest for the other participating teachers 

(R/CLS). 

This is an outstanding school.  They have a good faculty which tries to do as 

much as they can for their students.  The professional development at this 

school is outstanding.  They keep up on all the latest trends (NR/GEC). 

The lead teacher is already planning for her replacement and the OC committee 

is growing. The after school club and teachers involved with that is a strength.  

The demand for more professional development also helps with this effort. 

(NR/TRU). 
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Nonrural schools looked to the site itself as the major factor in the continued 

success of the OC (50%) more often than the rural schools (31.6%). Success of the site 

added to teacher interest and willingness to continue with the project.  Proximity to the 

school building also added to the success of the OC.  The appearance of the OC added to 

school pride. 

It [the OC] has transformed into buy-in from more teachers now, plus the plant 

stock is well established. (R/SFD). 

I find it refreshing how this group has taken an adjacent house site next to the 

school and making it a part of their campus and using it for the betterment of 

the school community.  [The OC is] very visible from the street and next to 

school.  They have many features in a small space. (R/LTH). 

The whole area has a “manicured” look, so parents, school board…are pleased 

with the looks [of the OC] as well as its function (R/SEN). 

I have never been by the OC that it was not well maintained.  Students are proud 

of their classroom (NR/SPL). 

             Student interest and participation was more a factor for continued success in 

nonrural (30%) than rural (10.5%) schools.   

[There is] high interest and commitment through HS ecology club and advanced 

biology students and teacher (R/SZB). 

There is potential for manual, physical labor by these [alternative school] 

students outside.  Many have not spent much time doing either – outside or 

physical work (NR/CDE). 
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Administrators and the OC committee also add to the continuing success of the OC, 

more often in nonrural schools than in rural ones. Strong support from each of the 

sources allowed the schools to seek additional funding and increase the use of the OC.   

They have gotten several grants and are always adding to the OC (R/RSC). 

The principal backs the OC.  Teachers use it frequently and help each other find 

ways to use it. (NR/SPL). 

[Support comes from] the local garden shop, rock shop, and master gardeners 

visited with staff from [neighboring school districts], parents, and PTO.  They had 

no problem with the matching funds.  They had the money at the very beginning. 

(R/SEN). 

 

Encountered difficulties 

             The ECs were asked about the difficulties OCs encounter that could impact their 

continued use (Table 33).  Overwhelmingly, the teachers in both rural (57.9%) and 

nonrural (60%) schools were the perceived primary challenge to continued use of the 

OC.  The ECs discussed a number of issues that impacted teachers’ willingness to use the 

OC: level of buy-in for the concept of outdoor learning, understanding the OC as a 

learning tool, curriculum and assessment pressures, fear of outdoors, classroom 

management, and most importantly, attrition and retirement.  ECs frequently 

commented on the issue of teachers’ importance to the success of the OC. 
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     Table 33 

     Difficulties for Continued Use of the OC  

 

Source of difficulty for continued use 

Rural Nonrural 

n % n % 

OC site 2 10.5 1 10.0 

Teachers  11 57.9 6 60.0 

Administrators 1 5.3 0 0 

OC committee 0 0 1 10.0 

Students 0 0 1 10.0 

 

  Teachers’ use of the OC as a setting for meaningful instruction was discussed. 

[They need] continued commitment by teachers to use the OC as an 

instructional tool, not just an outdoor garden (R/SFD). 

[The OC needs] sustained use as a meaningful learning tool.  Teachers are 

pressed for time and don’t see this as a high priority over the years.  They need 

to see demonstrated student improvement because of the OC (R/BOI). 

[There is] pressure on teachers to teach reading & math, with very little 

emphasis on science (NR/NHE). 

ECs also noted some teachers’ reservations for teaching outdoors.  

In these rural areas kids do spend time outside playing.  That is not the real 

problem.  This is getting the teachers outside.  It seems to me they fear losing 

control/authority over their students when they are not in their secure 

environment of their classroom (R/RFX). 

[The challenge is] getting teachers to overcome fears of nature and discipline 

problems.  This is why continued professional development is a MUST! 

(NR/TRU). 
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A major concern among ECs was teacher turnover, and they often expressed 

concern for the fate of the OC in the wake of teacher retirement or relocation.  Without 

an interested group of teachers at OC sites, rather than only one, the probability of 

interest waning was increased. 

As with many schools, when the group of teachers that actively support and use 

the outdoor classroom move away the use of the outdoor classroom decreases 

(R/BOO). 

A teacher worked hard to get the OC and he got it the year he retired.  The next 

fall I brought the new Outdoor Classroom sign he had ordered.  The OC, 

including the pond, were already gone and some did not even know where it had 

been.   When the teacher who is interested in the OC retires, the classroom will 

be gone.  There needs to be several people interested before I encourage any 

teacher to start. (R/CHI). 

As the teachers turnover and the curriculum demands change, maintaining the 

enthusiasm for it [the OC] is affected. (R/CLS). 

The lead teacher has taken a position at a different school.  I’m not sure how 

that will change things (NR/LFS). 

 Administrator leadership was also noted as a concern by some ECs.  As with 

teachers, the loss of a supportive administrator could jeopardize the future of an OC.   

The administrator retired at the end of last year.  I expect continued support 

from the new administrator due to the catalyst teacher (leader) at the school.  
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She, however, retires at the end of this year.  She, of course, has been planning 

for her replacement and has brought new people into the committee. (NR/TRU). 

Future plans for the OC 

 Through working closely with teachers and administrators, ECs often have 

knowledge of how a school uses its OC as well as the school’s plan for the future of their 

OC (Table 34).  ECs were more likely to be unaware of rural schools’ plans for their OCs 

(42.1%) than those of their nonrural counterparts (30%).  More nonrural (40%) than 

rural (36.8%) OCs planned to remain the same size.  More rural OCs planned to retain 

the same features (31.6%), but a greater number of nonrural schools (40%) planned to 

expand on their existing features.  Rural schools were less likely to plan an increase the 

size of their OC (10.5%) or increase the number of features (15.8%).  No rural or 

nonrural schools planned to reduce the size of their OCs or the number of features they 

contained.    

          Table 34 

          Schools’ Future Plans for Their OC  

 

Plans for the OC 

Rural Nonrural 

n % n % 

Remain at the current size 7 36.8 4 40 

Keep the same features 6 31.6 2 20 

Expand the number of features 3 15.8 4 40 

Expand the size of the OC 2 10.5 2 20 

Reduce the size of the OC 0 0 0 0 

Reduce the number of features 0 0 0 0 

Don’t know/not applicable 8 42.1 3 30 

Other 0 0 1 10 
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Inferential statistics 

 

Hypothesis 1, predicted no significant difference between the hardscapes 

present in rural and nonrural OCs.  The mean number of hardscape features in rural 

schools was 2.52 (SD = 1.96); the mean number of hardscape features in nonrural 

schools was 2.20 (SD = 1.91).  These values are based upon 71 rural and 65 non-rural OC 

sites.  Equal variances were assumed. In Table 35 there are not significantly more 

hardscape features in rural than nonrural schools (t = .9681, p = .335).  Therefore, Ho1 

was not rejected.  

 

Table 35 

Independent t-Test for Number of Hardscape Features and Locale  

Location n M SD df t p 

Rural 71 2.52 1.96    

    134 .9681 .335 

Nonrural 65 2.20 1.91      

 

Hypothesis 2 predicted no significant difference between the softscape features 

present in rural and nonrural OCs.  The mean number of softscape features in rural and 

nonrural schools was 6.34 (SD = 3.83) and 6.55 (SD = 3.13) respectively.  All rural schools 

(n=71) reported having softscape features in their OCs while only 62 nonrural schools 

contained these features.  Analysis found there was no significant difference between 

softscape features in rural and nonrural OCs (t = -.344, p = .732) (Table 36). Therefore, 

Ho2 regarding softscape features was not rejected.    
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Table 36 

Independent t-Test for Number of Softscape Features and Locale 

Location n M SD df t p 

Rural 71 6.34 3.83    

    131 -.344 .732 

Nonrural 62 6.55 3.13    

 

Hypothesis 3 predicted no significant difference between the size of OCs in rural 

and nonrural locales.  The mean size for rural and nonrural OCs was 98545.83 square 

feet (SD = 262544.06) and 31393.26 square feet (SD = 60852.45), respectively.  Only 52 

rural and 53 nonrural schools reported the size of their OCs in the grant applications.   

Analysis found that there was no significant difference (t = 1.813, p = .073) between the 

size of OCs located in rural and nonrural areas (Table 37).  Therefore, Ho3 was not 

rejected. 

Table 37 

Independent t-Test for OC Size (in square feet) and Location 

Location n M SD df t p 

Rural 52 98545.83 262544.06    

    103 1.813 .073 

Nonrural 53 31393.26   60852.45    

 

Hypothesis 4 predicted no difference between total cost for constructing OCs in 

rural and nonrural locales.  The mean cost for developing rural OCs was $2451.17 (SD = 

$1923.07); the mean cost for nonrural OCs was $3205.49 (SD = $5607.45).  These values 

were based upon 71 rural and 65 nonrural OC sites.  Analysis found that there was no 
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significant difference (t = -1.067, p = .288) between the cost of constructing OCs in rural 

and nonrural locations (Table 38).  Therefore, Ho4 was not rejected. 

Table 38 

Independent t-Test for Total Cost of OC (in dollars) and Location  

Location N M SD df t p 

Rural 71 2451.17 1923.07    

    134 -1.067 .288 

Nonrural 65 3205.49 5607.45     

 

   Hypotheses 5-8 examined relationships between school size, SES, amount of 

financial support towards OC development, OC size, hardscape features, softscape 

features and elaborateness. Data were analyzed using a Pearson correlation for both 

rural and nonrural OCs to determine if there were significant relationships between 

these factors. 

 Hypothesis 5 predicted that there would be no statistically significant 

relationship in the number of hardscape and softscape features compared to school size 

(measured by number of students) in rural or nonrural OC locations.  Table 39 shows the 

relationship between school size in rural schools and hardscapes and softscapes.  Only 

hardscapes and softscapes were significantly related (r = .401, p = <.01) for rural OCs. 

Table 40 shows the relationship between school size and hardscapes and softscapes in 

nonrural schools. The relationship between hardscapes and softscapes to school size 

was not found to be significant (r = 1.57).  Therefore Ho5 was not rejected in rural and 

nonrural schools.  However, there was a significant relationship between hardscapes 

and softscapes in the p<.01 level for rural schools.   
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Table 39  

Relationships Between School Size and Number of Hardscapes and Softscapes in 

Rural OCs (n=71) 

Variable School size Hardscapes 

Hardscapes .164 - 

Softscapes -.105 .405** 

** p < .01 level (1-tailed) 

  

 Pearson correlations were used to examine the relationship between school size 

and hardscapes and softscapes present in nonrural schools.  The number of individual 

hardscape features was not found to be significant compared to school size for nonrural 

OCs.  Likewise, the number of softscape features was also not found to be significant 

compared to school size in nonrural locales. (Table 40).  Therefore, Ho5 was not rejected 

for either hardscapes or softscapes in nonrural schools. 

Table 40 

Relationships Between School Size and Number of Hardscapes and Softscapes in 

Nonrural OCs (n=65) 

Variable School size Hardscapes 

Hardscapes .215 - 

Softscapes .129 .157 

 

Hypotheses 6, 7, and 8 examined the relationship between SES and 

elaborateness of the OC, amount of matching funds, and size of the OC in rural and non 

rural schools.  Pearson correlations were used to examine the relationship between SES 

of rural OCs and elaborateness of their features measured by the number of distinct 

features, percent of matching funds, and the size of the OC.  The only significant 

relationship was between size of OC and matching funds (r = .240, p <.05) and 
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elaborateness (r = .250, p <.05) of rural OCs (Table 41).  Pearson correlations were 

computed comparing SES with size of the OC, percent of matching funds, and 

elaborateness of features in nonrural locales (Table 42).  The two significant 

relationships for nonrural OCs were size of OC and matching funds (r = .270, p <.05) and 

elaborateness and matching funds (r = .228, p <.05).   

 

 Table 41  

Pearson Correlations Among SES and Size of OC, % Matching Funds, and 

Elaborateness of Rural OCs (n=71) 

Variable SES Rural Size of 

OC 

Matching 

funds (%) 

Size of OC -.162 -  

Matching funds (%) .171 .240* - 

Elaborateness .173 -.250* -.003 

   * p < .05 (1-tailed) 

    

   Table 42 

            Pearson Correlation Among SES and Size of OC, % Matching Funds, and 

Elaborateness of Nonrural OCs (n=65) 

Variable SES 

Nonrural 

Size of 

OC 

Matching 

funds (%) 

Size of OC -.005 -  

Matching funds (%) .097 .270* - 

Elaborateness -.105 -.010 .228* 

* p < .05 level (1-tailed). 

 Hypothesis 6 predicted no significant relationship between SES and the 

elaborateness of an OC.  Analysis found no significant relationship between SES and the 

elaborateness of rural and nonrural OCs.  Therefore, Hypothesis 6 was not rejected for 

both rural and nonrural OCs.  
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 Hypothesis 7 predicted no significant relationship between SES and the amount 

of matching funds provided for the construction of the OCs.  Pearson correlations 

showed that there was no significant relationship between these two factors for either 

rural or nonrural OCs.  Therefore, Hypothesis 7 was not rejected. 

 Hypothesis 8 examined the relationship between SES and the size (measured in 

square footage) of OCs.  Pearson correlations found no significant relationship between 

these two factors for either rural or nonrural OCs. Therefore, Hypothesis 8 was not 

rejected. 

Although not included in the original hypotheses, significant relationships were 

found between the amount of matching funds and size in both rural (r =.240, p <.05) and 

nonrural (r = .270, p <.05) OCs.  Furthermore, significant relationships were found 

between size and elaborateness for rural (r = .250, p <.05), but not for nonrural OCs.  

Finally, the amount of matching funds and elaborateness was found to be significant for 

nonrural (r = .228, p <.05), but not significant for rural OCs.  

 

Summary 

 The results of the study were presented in this chapter.  Included in this chapter 

were descriptive and inferential analyses of data obtained Descriptive statistics derived 

from grant applications, site visits, and EC surveys related to the OC sites were 

presented in tables and through comments made by ECs who had been associated with 

some of the sites.  Photographic data were described for this study.    
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Inferential statistics were used to test the research hypotheses.  Independent t-

tests were administered for data relevant to Hypotheses 1 through 4.  Findings from 

independent t-tests led the researcher to not reject Hypotheses 1 through 4.  Pearson 

correlations were administered for data related to Hypotheses 5 through 8.  Analysis of 

relationships in data sets led the researcher to not reject Hypotheses 5 through 8. 

Chapter 5 will discuss the findings obtained from the descriptive and inferential 

statistics and make recommendations for future research. 
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Table 43 

 

Summary of Hypothesis Decisions 

 

Research hypothesis 

Rejected (R) or 

Not Rejected (NR) 

HO1   There are no significant differences between outdoor  

          classroom hardscape features in rural and non-rural locales.  

  

NR 

HO2   There are no significant differences between outdoor  

          classroom softscape features found in rural and non-rural  

          locales.   

 

NR 

HO3   There are no significant differences between the size of  

          OCs located in rural and non-rural locales.  

 

NR  

 

HO4   There are no statistically significant differences between the   

          total cost for constructing OCs in rural and non-rural locales. 

          

NR  

 

 

HO5  There are no statistically significant relationship between     

          school size and the number of hardscapes and softscapes in     

          an OC located in rural and non-rural locales.       

NR  

 

 

 

H O6  There are no statistically significant relationship between  

          SES and the elaborateness (measured by the number of  

          hardscapes and softscapes) in an OC. 

 

 

NR 

H O7  There is no statistically significant relationship between SES  

          and the amount of matching funds for the construction of  

          the OCs.          

 

NR 

H O8  There is no statistically significant relationship between SES  

          and the size of the OC.            

NR 
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CHAPTER 5 

SUMMARY OF THE STUDY, CONCLUSIONS, DISCUSSION, AND RECOMMENDATIONS  

FOR FUTURE RESEARCH 

 

 This chapter contains an overview of the study, conclusions, discussion relating 

to other research findings, and recommendations for future research. 

 

Overview of the study 

 OCs provide informal, familiar contexts and opportunities for learning that are 

not available indoors (Brown, 1998; King 2006).  OCs are used primarily for teaching 

concepts associated with science; however, they can be utilized in any subject area.  The 

majority of research on learning science in the outdoors has centered on field trips 

(Cronin-Jones, 2000; Knapp, 2007; Mason, 1980; Rundman, 1994).  Various research 

studies indicate that students learn less science content on field trips than in more 

familiar classroom settings (Biggs & Tap, 1986; Martin, 2003; Leftridge & James, 1980; 

Orion & Hofstein, 1994).  Working in a familiar informal setting, such as an OC, allows 

for maximizing learning opportunities without the distractions often associated with 

more novel situations often encountered on field trips. 

 Current science reform documents call for students to interact with their natural 

surroundings in order to build science literacy (NRC, 1996).  Neither the EE nor science 

education literature specifically addresses the unique nature of the OC setting, nor does 
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it address the characteristics found in OCs in different community types.  Cline, Cronin-

Jones, Johnson, Hakverdi, and Penwell (2002) studied the impact of school community 

involvement on the success of OCs located on school grounds.  No other studies were 

found that examined the OC as an instructional setting, nor have the similarities and 

differences in OCs located in varying community types been examined. 

 During 2004-2006, MDC offered grants up to $1000 with a required match of 

20% for the purpose of developing new OCs or enhancing existing ones.  Data from the 

136 grant applications and final reports, along with site visits (n=44), and questionnaires 

sent to ECs involved with developing sites selected for visits (n=29) served as data 

sources for this study.  Photographic data was collected at each site visited, along with a 

checklist of features observed at each site. 

 The research questions for this study are focused on two major areas: 1) 

similarities and differences in OCs located in rural and nonrural areas, and 2) the 

development of OCs from their initial status. Three sources of data were used to answer 

the research questions: the 136 initial grant applications, 44 site visits, and 29 responses 

to questionnaires sent to selected ECs.  Qualitative data was drawn from all three data 

sources and included descriptive statistics for each site and comments by the ECs.  

Quantitative data was drawn from the grant applications and analyzed through 

independent t-tests and Pearson correlations. 

 Descriptive analysis revealed that there were some differences between OCs 

located in rural and nonrural settings.  While rural OCs tended to be larger than those in 

nonrural locales, they did not contain significantly more features.  In addition, rural OCs 
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often had greater difficulty in supporting their OCs over time.  Rural OCs were more 

likely than nonrural to be nonfunctioning 2-4 years after implementation. Nonrural OCs, 

on the other hand, were more likely than rural OC to have expanded beyond the 

awarded grant.  A variety of school stakeholders participated in the development of OCs 

in both rural and nonrural locations; however, the makeup of these participants varied.  

Rural administrators participated more frequently in the planning and development of 

their OCs than did those in nonrural schools.  Teachers were the primary participants in 

both rural and nonrural schools; however, the composition of teachers involved differed 

for rural and nonrural OCs.  This difference reflected the culture of the school and 

community structure.  For example, rural OCs relied more heavily on rurally-oriented 

participants such as agricultural and industrial arts teachers and well as student groups 

such as 4-H and FFA than nonrural OCs.  In OCs associated with nonrural schools, greater 

assistance was received from organizations such as Master Gardeners, as well as Boy 

Scouts and Girl Scouts.  Finally, levels of parental involvement differed between rural 

and nonrural schools, with greater participation among parents in the nonrural settings.   

Levels of support and participation from PTO and other parent-teacher organizations 

were similar for each group. 

 Inferential statistics revealed no significant differences between rural and 

nonrural OCs in terms of hardscapes and softscapes present, size of the OC, or total cost 

for developing the facility.   SES was shown not to be an indicator of elaborateness of OC 

features, the size of the OC, or the percent of matching funds available for 

development.  However, the percent of matching funds was significant to the 
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elaborateness of features in individual OCs.  In other words, the more funding that was 

provided by local community, the more elaborate many OCs became.  Rural schools had 

greater difficulty maintaining their OCs over time compared to nonrural schools. 

  

Major Findings 

1. There were no significant differences in the number of hardscapes found in OCs 

located in rural and nonrural areas of Missouri. 

2. There were no significant differences in the number of softscapes found in OCs 

located in rural and nonrural areas of Missouri. 

3. There were no significant differences in the size of OCs located in rural and 

nonrural areas of Missouri. 

4. There were no significant differences in the total cost to develop OCs located in 

rural and nonrural areas of Missouri. 

5. Rural schools encountered more difficulties developing and maintaining their 

OCs.   Rural OCs would benefit from prolonged contact with and monitoring by 

ECs following the development of their OCs. 

6. There was a lack of commonality of format for PD across OC sites. 

 

 

Discussion 

Inferential statistics from this study support qualitative observations related to 

the OCs: there are no significant differences between OCs developed in rural and 
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nonrural locales.  OCs along the rural-urban gradient (Niemalä, 1999) did not appear to 

reflect their location along this line.  Although there were no materials provided to 

schools by MDC specifically addressing the development of OCs in either rural or 

nonrural settings, many of the project coordinators and others involved in developing 

these sites did so to meet the unique needs of their site, school, and local community.  

Oliver (2007) stated that qualitative rather than quantitative factors are used to identify 

ruralness.  This seemed to be consistent with the findings of this study.  Quantitatively, 

there were few statistically significant differences in rural and nonrural OCs.  

Qualitatively, however, the descriptive statistics indicated greater differences. 

Rural communities often function on a different socioeconomic level than their 

nonrural counterparts (Oliver, 2007).  Results of this study showed rural schools 

invested fewer total funds on developing their OCs than nonrural schools.  Lower SES in 

rural schools resulted in lower contributions in terms of percent matching funds than 

those on metropolitan areas.   Oliver (2007) also pointed out that a unique sense of 

place is another characteristic of schools and communities.  In this study, rural schools 

relied on higher levels of participation from their administrators as well as local 

community members for the initial development of the OC than their nonrural 

counterparts. 

 Overall, rural schools encountered more difficulties maintaining their OCs over 

time.  This was usually due to a narrower base of support, higher teacher turnover, the 

tendency to take on too complex a project for the amount of support available, and 

characteristics of the site itself.  Successful OCs reported a high level of support from 
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both the school and local communities.  Cline, et al (2002) defined the success of OCs by 

several markers; however, ongoing maintenance or expansion was not among their 

indicators of a successful OC.  No published studies address the challenges faced by 

rural schools in developing and maintaining outdoor facilities, such as OCs.  This study 

suggests that ongoing maintenance and/or expansion of an OC is, indeed, another 

marker for success.  

 Rural and nonrural OCs were found to possess different characteristics and, 

therefore, require different supports from the school and local communities as well as 

MDC in order to remain successful over an extended period of time.  Teachers in both 

rural and nonrural schools received some form of PD as part of the requirement of the 

grant. One EC stated that the three-hour PD requirement should be increased in order 

to provide teachers more information and experiences in utilizing their OC.  OCs in rural 

areas frequently did not have the same level of support in terms of personnel from 

either the school or local community to assist in maintaining the site as did nonrural 

OCs.  Additional support is recommended for rural OCs including more frequent, 

continued monitoring by ECs over an extended period of time. In addition, rural schools 

should develop a plan and seek to establish firm commitments from teachers, parents, 

and the local community in terms of labor and materials for maintaining their OCs over 

time prior to embarking on the project.   

Charron (1991) criticized some rural education studies because the findings of 

those studies failed to apply to the unique nature of the rural setting.  This investigation 

focused on identifying the distinct differences as well as similarities of OCs as 
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instructional settings for schools in rural locales.  Results of this study identified several 

distinct differences between OCs located in rural and nonrural schools in terms of size, 

the number and type of hardscape and softscape features, and elaborateness.   More 

rural than nonrural OCs tended to be new sites rather than enhancements of existing 

sites; whereas more nonrural than rural schools were using grant funds to enhance 

existing OC sites.  While there were no statistically significant differences in the size of 

OCs in rural and nonrural locales, descriptive analysis found a greater range in the size 

as well as the largest sites associated with rural OCs.  Rural OCs invested in hardscape 

features more frequently than nonrural OCs while nonrural OCs placed greater 

emphasis on installing or enhancing softscape features.  Elaborateness of features in the 

OC for rural sites was associated with the size of the site, whereas for nonrural sites 

elaborateness was associated with the amount of matching funds.  

Successful OCs are those that are sustainable over an extended period of time.  

Developing a successful OC takes into careful consideration such factors as the site 

conditions, proposed features, various school and community support systems, financial 

support, intended instructional uses, and professional development that would enable 

teachers to make use of the OCs features.  In order to be successful, OCs required broad 

support and participation from a variety of stakeholders: classroom teachers, 

administrators, school personnel, and the local community.  In order to plan for a 

successful OC, rural schools especially need to be aware of challenges that could 

threaten the success of an OC project.  Higher rates of teacher turnover and attrition in 

rural schools (Barrow & Burchett, 2000) increase the need for building a strong network 
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of teachers committed to the success of the OC.  Site selection needs to be carefully 

considered in order to avoid problems that could render the OC unusable, such as 

poison ivy and ticks.  Those planning to develop an OC, particularly in rural areas, need 

to choose an appropriate site that takes into consideration natural hazards that may 

impair the construction, maintenance, and continued use of the OC.   Additionally, 

schools planning an OC need to develop and demonstrate a wide base of support within 

the school and local community that foster firm commitments for long-term 

sustainability.  

 Rather than provide separate guidelines for the development of OCs in rural and 

nonrural locales, findings of this study suggest continued support by MDC as a common 

criteria for successful rural OCs.  MDC personnel are strongly encouraged to follow up 

on rural OCs for a longer period of time in order to see the project is firmly established.  

Level of support from teachers, administrators, students, school community, parents, 

and the local non-school community proved crucial to the success of OCs.  A 

commitment from all parties to continued support beyond the one year grant period is 

essential for maintaining a successful OC.  Several ECs stated that OCs which they had 

helped to develop had failed as a result of changes in administrators as well as building 

and athletic field expansions that resulted in the elimination of the OC site within a year 

of its initial development.   Developing a base of support that includes teachers from all 

grade levels and specialized subject areas (e.g. science, art, language arts, physical 

education, etc.) reduces the likelihood of the OC falling into disuse due to factors such 

as teacher turnover and attrition.  Teachers in nonrural schools were more likely to be 
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polarized in their support for the OC than rural teachers.  Administrators in nonrural 

schools need to take a lead in encouraging teachers’ positive attitudes toward their OC.    

Simmons (1993) found that teachers’ comfort levels with teaching EE concepts 

increased the likelihood that they would use an outdoor setting for instruction.   Others 

(Catapano, 2005; Moseley, Reinke, & Bookout, 2002; Zwick & Miller, 1996) show 

teachers’ increased confidence to use outdoor learning environments is directly related 

to the PD they received to teach in an outdoor setting.  If teachers are expected to use 

an outdoor facility, such as an OC, they require PD for developing pedagogical content 

knowledge (PKC) for teaching in this specialized setting.  MDC required three hours of 

PD as part of teachers’ commitment to the grant; this did not mean that the PD was 

always conducted in the outdoors.  PD offered through MDC included a variety of 

formats including:  short workshops on a specific concept, extended workshops on a 

specific topic, assistance with developing curricula and incorporating state instructional 

standards, incorporating the OC across the curriculum, and providing curriculum 

materials.  Professional development of teachers to facilitate their use of the OC should 

be more standardized and continuous, with the minimum requirement raised far 

beyond the current 3 hours.  One possible way to address the problem would be for 

MDC to require and provide opportunities for extended PD, possibly over the summer, 

as a condition for funding.  Providing extended PD for using the OC could encourage 

interest and raise teachers' confidence levels for using the outdoors as a setting for 

instruction.  Providing extended PD opportunities is supported in the literature and 

shown to increase teachers' confidence (Moseley, Reinke & Bookout, 2002) as well as 
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their abilities to develop lesson plans and curricula that effectively utilize the OC setting 

for science instruction (Zwick & Miller, 1996).  Administrators should be required to 

maintain the OC for a minimum of three years and commit to additional ongoing PD for 

their teaching staff prior to receiving MDC funding.  In return, MDC is encouraged to 

fund fewer OCs per year, but at a higher dollar amount; commitments in terms of 

matching funds on the part of schools receiving grants should be increased to 25%.  

Making the application process more competitive and the awarding of OC grants more 

prestigious would hopefully attract schools that are willing to maintain a long-term 

vested interest in the success of their OCs. 

In her study, Cronin-Jones (2000) examined elementary students’ knowledge and 

attitudes about environmental science after instruction in an OC.  Subjects attended a 

large mixed suburban/rural school district in north central Florida; however, she did not 

differentiate either between categories of students receiving instruction or the location 

of the individual school as being rural or nonrural.  Features of the OC used for 

instruction were not described.  This study extends beyond the Cronin-Jones study in 

that it examines the OC as a laboratory setting in which science concepts may be taught 

in both rural and nonrural schools and describes the individual features found within 

OCs.  Examining OCs in terms of the degree to which they reflect of the character of 

their community as well as serving as an instructional setting contributes to the broader 

knowledge base related to outdoor learning environments in particular, and rural 

education in general.     
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As with this study, others have reported reasons teachers failed to make use of 

their OCs (Biggs & Tap, 1986; Cline et al., 2000; Harvey, 1990; Keown, 1986; Simmons, 

1993).  Reasons reported by others included: poison ivy, vandalism, teacher attitudes, 

lack of skills/knowledge for teaching outdoors, time constraints, proximity to the 

classroom, and concerns about liability.  In this study the reasons for not using the OC 

included: poison ivy, ticks and chiggers, school improvement projects, and teacher 

attrition.  In some cases the OC had to be completely abandoned due to problems with 

poison ivy, ticks, and hazardous conditions caused by an extensive number of downed 

limbs from several recent ice storms.  Vandalism was not a factor for lack of use of OCs 

in this study: only one school reported vandalism as a problem, and that particular OC 

continued to be used regularly.  Some schools and ECs in this study reported that 

teachers’ attitudes kept them from using the OC.  In most cases, teachers feared losing 

control of their students, did not know how to use the outdoors to teach desired 

concepts, or felt that they did not have time to take students into the field.  

 

Use of photographic data 

Use of photographic data as a methodological tool for qualitative research has 

not been documented extensively in the research literature.  Prosser and Schwartz 

(2003) argued that photographic data along with field notes and other empirical data 

provided a valuable contribution to qualitative research.  Bogdan and Biklen (1998) 

advocated the use of photography as a means of managing data collection when there 
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are more details than it is convenient to write about, then analyzing the data contained 

in the photographs at a later time.   

In this study, photographic data was collected and used to document features of 

each OC visited.  The photographs were later used to verify features marked on each 

checklist and facilitated recall of each site visited.  Photographic data, therefore, served 

a duo purpose: 1) to document the features present in each OC visited, and 2) to 

facilitate recall during data analysis. In this way they proved to be a valuable research 

tool, one that has not been widely addressed in the science education literature.   

Photographic data was been most widely used as a tool in ethnographic (Clancy, 

2001) and scientific (Bassett et al., 2000) research, rather than in science education.   

This study builds on the use of photographic data collection from the fields of 

ethnography and biological sciences.  Just as scientists used photographic images in 

their studies to identify particular individuals in a population (Grellier, Hammond, 

Wilson, Sanders-Reed, & Thompson, 2003; Karanth, 1995), photographs in this study 

were used to identify and document particular features of OCs.  Additionally, the 

photographs were used to document the elaborateness of OCs, similarly to scientists' 

use of this form of data collection when verifying factors in an ecosystem, such as 

species density or richness (Karanth & Nichols, 1998; Silveira, Jacomo, & Diniz-Filho, 

2003). 
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Recommendations for future research 

 Limited research has been conducted related to OCs as instructional settings, 

teachers' preparedness to use the OC for teaching science, or the effectiveness of OCs 

as a location for teaching science concepts.  Understanding the unique instructional 

setting that may be provided by OCs will serve as a springboard for future research into 

areas of how teachers use OCs for instruction and the use of effective instructional 

strategies, teacher preparation for using OCs effectively, and the effect of OCs on 

student learning. Based on the results of this study several research possibilities are 

recommended as for future studies. 

 While this study found no significant differences in the number of individual 

hardscape and softscape features found in rural and nonrural OCs, future research 

should be conducted to determine differences in the types and quality of hardscape and 

softscape features found in OCs in different locales.  There were a variety of hardscapes 

and softscapes present in the OCs studied; however, the study did not address the 

quality of these features.   

 PCK is currently of interest to the science education community.  How teachers 

Develop PCK related to the use OCs for instruction has not been addressed in the 

literature. Studies need to be conducted to determine how ECs assist teachers in 

developing their PCK for use in an OC.  In addition, the types of features most commonly 

used by teachers, how these features are utilized, and the extent to which OCs are used 

for reform-based instruction such as inquiry should be studied.  Studies examining the 

ways that teachers in rural and nonrural areas make use of their OCs should be 
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conducted. Understanding the ways that teachers in these distinct settings use their OCs 

may assist designers of OCs to better meet the needs of the teachers and students who 

will use the facilities.  

 Further studies into the effects of extended PD on teachers’ use of the OC should 

be conducted in order to determine what method(s) of extended PD delivery are most 

likely to increase teachers' use of OCs.  Studies related to teachers’ increased content 

knowledge and pedagogical content knowledge (PCK) as a result of their participation in 

activities related to the development and use of an OC have not been examined.  How 

teachers develop PCK for using an OC effectively has not been studied and would add to 

the literature on PCK for teaching in specialized settings.  

 Photographic data collection can be a useful tool for the researcher.  The use of 

photographic research to assess components of successful v. unsuccessful OCs should 

be explored.  The use of photographic data would be useful in examining the quality and 

arrangement of various features in an OC or other instructional setting. In this way, the 

quality aspects of the various features could be examined, evaluated, and compared.  

Additionally, the comparison of features could lead to developing an understanding of 

factors that comprise best practices in establishing outdoor facilities, such as an OC. This  

would also add to the literature base regarding photographic data collection in the field 

of educational studies.  
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APPENDIX A 

Locale code classifications 
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Locale code classifications 

New Urban-Centric Locale Codes (NCES, 2006) 

Code Classification Description 

11 City, large Territory inside an urbanized area and inside a principal city 

with population of 250,000 or more. 

12 City, medium Territory inside an urbanized area and inside a principal city 

with population less than 250,000 and greater than or 

equal to 100,000. 

13 City, small Territory inside an urbanized area and inside a principal city 

with population less than 100,000. 

21 Suburb, large Territory outside a principal city and inside an urbanized 

area with population of 250,000 or more. 

22 Suburb, medium Territory outside a principal city and inside an urbanized 

area with population less than 250,000 and greater than or 

equal to 100,000. 

23 Suburb, small Territory outside a principal city and inside an urbanized 

area with population less than 100,000. 

31 Town, fringe Territory inside an urban cluster that is less than or equal to 

10 miles from an urbanized area. 

32 Town, distant Territory inside an urban cluster that is more than 10 miles 

and less than to equal to 35 miles from an urbanized area. 

33 Town, remote Territory inside an urban cluster that is more than 35 miles 

from an urbanized area. 

41 Rural, fringe Census-defined rural territory that is less than or equal to 5 

miles from an urbanized area, as well as rural territory that 

is less than or equal to 2.5 miles from an urban cluster. 

42 Rural, distant Census-defined rural territory that is more than 5 miles but 

less than or equal to 25 miles from an urbanized area, as 

well as rural territory that is more than  2.5 miles but less 

than or equal to an urban cluster. 

43 Rural, remote Census-defined rural territory that is more than 25 miles 

from an urbanized area and is also more than 10 miles from 

an urban cluster. 
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APPENDIX B 

Map of Missouri’s Regions 
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Map of Missouri’s Regions 

 

 

 

 

 

 

 

 

 

 



126 

 

 

 

 

 

 

 

 

 

APPENDIX C 

Checklist of Features Present in the Outdoor Classroom 
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Checklist of Features Present in the Outdoor Classroom 

 

Site: ______________________________________________________________ 

Date of site visit: ____________________________________________________ 

County/Region:  ____________________________________________________ 

Year of MDC grant funding: _____________________ 

 

FEATURES PRESENT IN THE OUTDOOR CLASSROOM 

FEATURES 

MDC 

grant 

Funded 

Present Comments 

HARDSCAPES 

Trails    

   trails (interpretive, nature, walking)    

   walkway (path, stepping stone, etc.)    

   stairs/steps    

   trail markers/signs    

   trail guide/brochure    

   bridge    

   orienteering course    

   obstacle course    

    

Amphitheater    

   amphitheater/seating area    

   seating area for students    

   canopy over tables/benches    

   tables (picnic tables, work tables, etc.)    

   tiled courtyard area    

   whiteboard    

Miscellaneous    

   arbor/trellis    

   benches (individual - not part of an    

   amphitheater) 

   

   borders for the designated features/areas    

   fencing/gate    

   gazebo/pavilion    

   lighting (dusk-to-dawn, solar, outline walkways,    

   etc.) 

   

   mulch garden areas and walkways    

   storage unit/potting shed/tool storage shed    

    

SOFTSCAPES 

HABITATS    
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Woodland    

   forested area    

   planting of native trees/shrubs/vines    

Prairie     

   planting of native flowers    

   planting/restoring native prairie grasses    

   firebreak (gravel around perimeter of prairie to   

   contain burning) 

   

Marsh/wetland    

   observation deck (over wetland, aquatic  

   environment, cliff, etc.) 

   

   wetland environment    

   salamander/amphibian habitat/shallow pools    

Dry creekbed/ephemeral stream/ intermittent 

stream 

   

Pond    

   dock for the pond    

   planting native aquatic plants    

   aquarium (for native fish, reptiles, plants, etc.)    

    

ENVIRONMENTAL FEATURES    

Soil profile    

History stump or log    

Geology station    

   geology station/fossil station/fossil rocks    

Plant succession area    

Decomposition station    

   decomposing/rotting logs    

   compost piles, compost bins    

    

CONSERVATION FEATURES    

Wildlife food plots    

Artificial wildlife structures    

   bat houses    

   birdbath    

   bird feeding area(s)    

   bird houses    

   butterfly houses, basking rocks, shallow dishes  

   for water 

   

   squirrel nest boxes    

Windbreaks    

Wildlife plantings    

   butterfly garden    

   hummingbird garden    

   rabbit habitat    

   songbird habitat    
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Brushpiles    

   brush pile construction    

Soil conservation structures    

Fencerows, travel lanes, riparian corridors    

   fencerow    

   travel lanes for wildlife    

    

ADDITIONAL FEATURES    

Student garden    

   raised beds, flower beds, experimental garden  

   areas 

   

   planters, container garden    

   fern garden    

   rain garden    

   rock garden    

   sensory garden    

   shade garden    

   time garden    

   wildflower garden    

   garden plots    

   herb garden    

   nursery site for growing seedling trees    

   plantings of ornamental/fruit trees and/or shrubs    

   cold frame/greenhouse    

    

Sundial    

Weather station    

Learning stations    

   sand table    

   touch tables    

   animal footprint/tracks boxes    

 

Comments: ______________________________________________________________ 

______________________________________________________________________________

______________________________________________________________________________

____________________________________________________________ 
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APPENDIX D 

Education Consultants’ Survey 
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Education Consultants’ Views on Outdoor Classrooms  

 

Outdoor Classroom site/school _____________________________________________ 

 

Directions:  Consider the outdoor classroom located at the school listed above.  Circle 

your response to each question as it relates to that site.  Room has been provided if you 

wish to offer a comment regarding your answer.  If you need more room, please use the 

back of the survey form.  Return the completed survey forms in the envelope provided 

by _______________. 

 

Support for the outdoor classroom 

 

1. From your point of view, what is the amount of teacher buy-in for this outdoor  

classroom?  

 

a. No interest/no enthusiasm 

b. Mild interest/enthusiasm 

c. Moderate interest/enthusiasm 

d. Very interested/enthusiastic 

e. Not applicable/No knowledge 

Comment:  

________________________________________________________________________

________________________________________________________________________

________________________________________________________________________

________________________________________________ 

2. From your point of view, what is the principal/administrators’ level of support for this 

outdoor classroom?   

 

 a.  No support 

 b.  Mild support 

 c.  Moderate support 

d.  Very supportive 

e.  Not applicable/No knowledge 

 Comment: 

__________________________________________________________________ 

 ________________________________________________________________________

________________________________________________________________________

______________________________________________________ 
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3. From your point of view, what is the amount of support from the school  

community (e.g. teachers, students, PTO, parents, school board, maintenance staff, etc.) 

for the outdoor classroom?   

 

 a.  No support 

 b.  Mild support 

 c.  Moderate support 

 d.  Very supportive 

 e.   Not applicable/No knowledge 

 

 Comment: 

__________________________________________________________________ 

 ________________________________________________________________________

________________________________________________________________________

______________________________________________________ 

 

4. From your point of view, what is the amount of local non-school community (e.g.  

city government, local businesses, civic organizations, garden clubs, community 

members, etc.) involvement in this outdoor classroom?   

 

a.  No involvement 

b.  Minimal involvement 

c.  Moderately involved 

d.  Very involved 

e.   Not applicable/No knowledge 

 

Comment:  

________________________________________________________________________

________________________________________________________________________

________________________________________________________________________

________________________________________________ 
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Professional development 

 

5.  What has been your involvement in professional development for this outdoor  

classroom site? 

a.   No involvement  

(Explain:_______________________________________________) 

b.   Minimal involvement 

c.   Moderate involvement 

d.   Very involved 

e.   Not applicable 

 

6. What has been the focus of your professional development for the teachers at  

this site? 

 a.  Teacher workshop (1-4 hours) 

b.  Teacher workshop (5-8 hours) 

c.  Multi-day workshops 

d.  Assist teachers with curriculum development 

e.  Provide resource materials to teachers 

f.   Other ____________________________________________________ 

g.   Not applicable/No knowledge 

 

7.  How many teachers are typically involved in the professional development activities 

related to the outdoor classroom at this site?   

 a.     1-3 

 b.     4-6 

 c.     7-9 

 d.   10-12 

 e.    Over 12 

f.   Not applicable/No knowledge 

 

8. What additional support is needed by teachers at this site that would enable them to 

fully utilize their outdoor classroom? (Circle all that apply.) 

 a.   Short (1-3 hour) workshops focused on specific concepts/topics 

b.   Extended (4-8 hour) workshops focused on specific concepts/topics 

c.   Multi-day workshops focused on how to utilize an outdoor classroom 

d.  Assistance with developing curriculum that utilizes the outdoor classroom 

e.   Assistance with incorporating Missouri Grade Level Expectations (GLEs) into   

      lessons involving the outdoor classroom 

f.   Assistance with utilizing the outdoor classroom across the curriculum 

g.   Additional curriculum resources (booklets, posters, activities, etc.) provided by MDC 

h.   Other _________________________________________________________ 

i.   Not applicable/No knowledge 
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Use of the outdoor classroom 

 

9. For this site, what are the greatest strengths in the development of this Outdoor 

Classroom?  

 ________________________________________________________________________

________________________________________________________________________

________________________________________________________________________

________________________________________________ 

 

10. For this site, what are the greatest difficulties in the development of this Outdoor 

Classroom? 

________________________________________________________________________

________________________________________________________________________

________________________________________________________________________

________________________________________________ 

 

11. For this site, what are the greatest strengths for the continued utilization of this 

Outdoor Classroom?  

 ________________________________________________________________________

________________________________________________________________________

________________________________________________________________________

________________________________________________ 

 

12. For this site, what are the greatest difficulties for the continued utilization of this 

Outdoor Classroom?  

 ________________________________________________________________________

________________________________________________________________________

________________________________________________________________________

________________________________________________ 

13. In your opinion, what grade levels have the greatest utilization of the outdoor  

classroom at this site? 

 

 ________________________________________________________________________

________________________________________________________________________
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________________________________________________________________________

________________________________________________ 

Familiarity with this site 

 

14. How frequently have you visited this school in the last year?  
a.   0 

b.  1-2 

c.   3-4 

d.   5 or more 

e.   Not applicable/No knowledge 

 

15. How frequently have you visited this site in the last 3 years? 
a.   0 

b.  1-2 

c.   3-4 

d.   5 or more 

e.   Not applicable/No knowledge 

 

16.   What was your degree of involvement in planning this outdoor classroom site? 
  

a.   No involvement (Explain: _________________________________________) 

b.   Minimal involvement 

c.   Moderate involvement 

d.   Very involved 

e.   Not applicable/No knowledge 

 

Explain: __________________________________________________________ 

________________________________________________________________________

________________________________________________________________________

______________________________________________________ 

 
17. In relation to both the size and number of features in this outdoor classrooms, what 

does the school plan do? (Circle all that apply.) 

  

a.   Expand the size of the outdoor classroom 

 b.   Keep at the current size 

 c.   Reduce the size of the outdoor classroom 

 d.   Increase the number of features 

 e.   Keep the same features. 

 f.   Reduce the number of features. 
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 g.   Don’t know/Not applicable 

 h.   Other __________________________________________________________ 

 

 

18.   Are there any other comments you would like to make about this outdoor  

classroom site (e.g. the features, teachers, administrators, students, community 

support, maintenance, curriculum, activities, professional development, unanticipated 

events, etc.)? 

 

________________________________________________________________________

________________________________________________________________________

________________________________________________________________________

________________________________________________________________________

________________________________________________________________________

________________________________________________________________________

________________________________________________________________________

________________________________________________________________________

________________________________________________________________________ 

 

 

Thank you for your cooperation and participation. 

 

 

 

 

 

 

 

 



137 

 

 

 

 

 

 

 

 

 

APPENDIX E 

Sample of Data from Site Visit 

Fully Implemented as Planned 
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Checklist of Features Present in the Outdoor Classroom 

 

Site:     CLS Elementary 

Date of site visit:   8/7/08 

Region/County:   NE/Shelby 

Year of MDC grant funding: 2006 

Education Consultant:  Axxxxxxxx 

 

FEATURES PRESENT IN THE OUTDOOR CLASSROOM 

FEATURES 

MDC 

grant 

Funded 

Present Comments 

HARDSCAPES 

Trails    

   Trails (interpretive, nature, walking)    

   Walkway (path, stepping stone, etc.) 

 

 

 

 

 

 

 

 

 

 

 

x 

 

 

 

 

 

 

 

 

 

 

 

X 

Walkways 

through the OC 

were gravel to 

reduce 

maintenance.  

Students had 

created 

stepping 

stones 

decorated with 

recycled 

materials. 

   Stairs/steps    

   Trail markers/signs 

 

x 

 

x 

Small plant 

markers 

   Trail guide/brochure    

   Bridge    

   Orienteering course    

   Railings    

 

Amphitheater    

   Amphitheater/seating area    

   Tables (picnic tables, work tables, etc.)    

   Tiled courtyard area    

   Whiteboard    

   Mural    

 

Miscellaneous    

   Arbor/trellis/pergola     

   Benches (individual - not part of an amphitheater) 

  

 

 

 

X 

Several 

benches were 

placed 

throughout the 

OC 

   Borders for the designated features/areas x X A variety of 
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large rock 

specimens 

lined the 

walkways 

   Fencing/gate 

  

 

 

 

 

 

 

x 

Courtyard was 

fenced and 

gated to limit 

entrance 

during off-

school hours. 

Fence was 

preexisting. 

   Gazebo/pavilion    

   Lighting (dusk-to-dawn, solar, outline walkways,    

   etc.) 

   

   Mulch garden areas and walkways 

x X Plantings were 

mulched with 

wood chips; 

pathways were 

mulched with 

gravel 

   Storage unit/potting shed/tool storage shed 

x X Storage shed 

was used to 

store tools and 

other 

equipment.  It 

was tucked 

into the corner 

by the fence. 

   Potting table    

   Bulletin board    

   Display cases    

   Greenhouse/coldframe    

   Lookout tower    

   Outdoor sculpture/statuary 

  

 

 

 

 

x 

Several small 

decorative 

statues were 

placed 

throughout the 

OC 

   Bleachers    

SOFTSCAPES 

HABITATS    

Woodland    

   Forested area    

   Planting of native trees/shrubs/vines    

Prairie     

   Planting of native flowers    

   Planting/restoring native prairie grasses    

   Individual specimens of grasses 

 

 

x 

 

 

x 

Specimens of 

grass plants 

were scattered 
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throughout the 

OC 

   Firebreak (gravel around perimeter of prairie)    

Marsh/wetland    

   Observation deck (over wetland, aquatic environmnt, etc)    

   Wetland environment    

   Salamander/amphibian habitat/shallow pools    

Dry creekbed/ephemeral stream/ intermittent stream    

Pond    

   Pond construction/repair 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

x 

 The “pond” or 

“reflecting 

pool” 

mentioned in 

the grant was, 

in reality, a 

small birdbath-

like structure.  

I was told that 

small fish were 

places in this 

structure when 

school is in 

session, 

although none 

were present 

at the time of 

my visit. 

   Underwater brushpiles    

   Dock for the pond    

   Planting native aquatic plants    

   Aquarium (for native fish, reptiles, plants, etc.)    

   Artificial creek/waterfall    

   Rock piles/rock outcrops    

ENVIRONMENTAL FEATURES    

Soil profile    

History stump or log 

  

 

 

 

 

 

 

X 

Log cookie 

segment was 

elevated for 

ease of use by 

children and 

varnished for 

longevity in the 

elements. 

Geology station    

  Geology station/fossil station/fossil rocks 

 

 

 

 

 

 

 

x 

 

 

 

 

 

 

 

x 

A wide variety 

of rock 

samples were 

used to line 

the walkways.  

I was tols that 

these were 

used in rock 



141 

 

studies. 

Plant succession area    

Decomposition station    

   Decomposing/rotting logs    

   Compost piles, compost bins 

 

 

 

x 

 

 

 

X 

Small 

composter and 

worm 

incubator 

CONSERVATION FEATURES    

Wildlife food plots    

Artificial wildlife structures    

   Bat houses    

   Birdbath 

 

 

x 

 

 

X 

The fish pond 

was more like 

a birdbath. 

   Bird feeding area(s) 

 

 

 

 

 

x 

 

 

 

 

 

X 

Many types of 

feeders were 

present, both 

for seed eaters 

and 

hummingbirds 

   Bird houses 

 

 

x 

 

 

X 

Many bird 

houses were 

present 

   Butterfly houses, basking rocks, shallow water dishes     

   Deer feeder    

   Dust bath/sand pit    

   Squirrel feeder    

   Squirrel nest boxes    

Windbreaks    

Wildlife plantings    

   Butterfly garden 

 

 

 

 

x 

 

 

 

 

X 

Extensive 

plantings of 

butterfly-

attracting 

plants 

   Hummingbird garden 

 

 

 

 

 

 

 

x 

 

 

 

 

 

 

 

x 

Many of the 

butterfly plants 

could double 

for 

hummingbirds.  

Hummingbird 

feeder was 

present. 

   Rabbit habitat    

   Songbird habitat    

   Reptile habitat    

   Waterfowl habitat    

Brushpiles    

   Brush pile construction    

Soil conservation structures    
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Fencerows, travel lanes, riparian corridors    

   Fencerow    

Water conservation structure    

   Rain barrel/collector    

ADDITIONAL FEATURES    

Student garden    

   Raised beds, flower beds, experimental garden areas    

   Planters, container garden 

  

 

 

 

 

 

 

 

 

x 

Strawberry pot 

with hen-and-

chicks was 

located in front 

of the screen 

disguising the 

worm 

composter was 

donated by a 

teacher. 

   Planting of garden seeds, plants, bulbs    

   Fern garden    

   Rain garden 

 

 

 

 

x 

 

 

 

 

x 

Moist area at 

the back of the 

OC where 

rainwater 

collects. 

   Rock garden    

   Sensory garden    

   Shade garden    

   Time garden    

   Wildflower garden 

 

 

 

 

x 

 

 

 

 

x 

Many 

perennials, 

both native 

and domestic, 

were present 

   Garden plots, vegetables, bulbs, ornamentals    

   Herb garden    

   Nursery site for growing seedling trees    

   Plantings of ornamental/fruit trees/berries/shrubs    

   Native American/3 Sisters garden    

   Missouri garden    

   Sunflower garden    

   Water garden       

   Medicinal plants    

   Dye garden    

Sundial    

Weather station 

 

 

 

x 

 

 

 

X 

Included a 

weather vane, 

rain gauge, and 

thermometer 

Learning stations    

   Sand table    

   Touch tables    
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   Animal footprint/tracks boxes    

   Council ring    

   Spider web frame    

   Stream table/soil erosion table    

   Worm bins/worm composting 

 

x 

 

x 

Located behind 

a screen 

   Archeology dig    

   Pea gravel pit    

 

Comments: 

• This was a nice example of a small courtyard OC.  Plantings were well established.  

Design was not crowded and allowed for movement by a class of students.  Plenty of 

room for students to spread out and work without crowding each other.  This was the 

best example of an OC that I saw in the NE portion of the state. 

• Variety of wind chimes in the tree by the tool shed.  I understand that these were 

supplied by the maintenance man (as explained in EC questionnaire) 

• There were many additions to the OC that were not in the original grant and site map 

(wind chimes, statuary and signs, container planting, deer skull) 
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CLS Elementary Photos 

 

 

Damp end of the OC with a bench 

 

 

Bench, birdfeeder, and butterfly plants 

 

 

Birdfeeders outside an observation window 

for ease of indoor viewing. 

 

 

 

 

Student-made stepping stones from 

recycled materials 
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View of the “fish pond”  before water and 

koi fish have been added for the school 

year.  It is really more of a birdbath and not 

a pond.  Note rock specimens in 

foreground. 

 

 

Storage shed & wind chimes.  There were 

birdhouses in the tree. 

 

History log, mulch, bench, and rock 

specimens 

 

 

View of the OC.  Note walkway mulched in 

gravel, lined with many rock types.  

Butterfly habitat in the center of OC 
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View of the OC and butterfly garden 

 

 

Weather station.  Note mulch around base 

of plants to reduce maintenance. 

 

 

Worm composter 
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APPENDIX F 

Sample of Data from Site Visit 

Fully Implemented with Modifications 
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Checklist of Features Present in the Outdoor Classroom 

 

Site:     CWST Elementary 

Date of site visit:  9/10/08 

Region/County:   SE/St. Francis 

Year of MDC grant funding:  2004 

Education Consultant:  Cxxxxxxxxxxx 

 

FEATURES PRESENT IN THE OUTDOOR CLASSROOM 

FEATURES 

MDC 

grant 

Funded 

Present Comments 

HARDSCAPES 

Trails    

   Trails (interpretive, nature, walking)    

   Walkway (path, stepping stone, etc.) 

 

 

 

 

 

 

 

x 

 

 

 

 

 

 

 

X 

Several paths in 

the OC: 1) 

through the 

prairie and 2) 

along the side 

with dead tree 

and butterfly 

gardens. 

   Stairs/steps    

   Trail markers/signs    

   Trail guide/brochure    

   Bridge    

   Orienteering course    

   Railings    

 

Amphitheater    

   Amphitheater/seating area 

 

 

 

x 

 

 

 

x 

Constructed of 

large boulders 

excavated from 

the site 

   Tables (picnic tables, work tables, etc.)    

   Tiled courtyard area    

   Whiteboard    

   Mural    

 

Miscellaneous    

   Arbor/trellis/pergola  

 

 

 

 

 

 

Two arbors 

made of arched 

wire frames.  



149 

 

 

 

 

 

x 

 

 

 

 

x 

Trumpet vine is 

being 

encouraged to 

grow on these 

arched arbors. 

   Benches (individual - not part of an amphitheater)    

   Borders for the designated features/areas    

   Fencing/gate    

   Gazebo/pavilion    

   Lighting (dusk-to-dawn, solar, outline walkways,    

   etc.) 

   

   Mulch garden areas and walkways 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

x 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

x 

Plantings were 

mulched with 

wood chips.  

Trail through 

the prairie and 

the more formal 

paths were 

mulched with 

wood chips also.  

There are plans 

to change these 

to graveled 

walkways in 

order to reduce 

maintenance 

time and costs.  

Area around the 

stream and 

pond are 

already 

mulched with 

gravel for the 

sake of both 

appearance and 

maintenance. 

   Storage unit/potting shed/tool storage shed    

   Potting table    

   Bulletin board    

   Display cases    

   Greenhouse/coldframe    

   Lookout tower    

   Outdoor sculpture/statuary    

   Bleachers    

SOFTSCAPES 
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HABITATS    

Woodland    

   Forested area    

   Planting of native trees/shrubs/vines 

 

 

 

 

 

 

 

x 

 

 

 

 

 

 

 

x 

A couple of 

small trees were 

planted on the 

site.  Sumac 

dominates the 

edge of the 

prairie and 

reptile habitat. 

Prairie     

   Planting of native flowers 

x X Flowers 

dominated the 

prairie at the 

side near the 

stream. 

   Planting/restoring native prairie grasses 

 

 

 

 

x 

 

 

 

 

x 

Grasses 

dominated the 

prairie near the 

school building 

and street. 

   Individual specimens of grasses    

   Firebreak (gravel around perimeter of prairie)    

Marsh/wetland    

   Observation deck (over wetland, aquatic environmnt, etc)    

   Wetland environment    

   Salamander/amphibian habitat/shallow pools    

Dry creekbed/ephemeral stream/ intermittent stream 

 

 

 

x 

 

 

 

x 

Constructed 

stream bed is 

part of the pond 

system 

Pond    

   Pond construction/repair 

 

x 

 

x 

Nice pond with 

fish 

   Underwater brushpiles    

   Dock for the pond    

   Planting native aquatic plants    

   Aquarium (for native fish, reptiles, plants, etc.)    

   Artificial creek/waterfall    

   Rock piles/rock outcrops 

 

 

 

 

 

 

 

 

 

 

Rock structure 

in middle of 

pond.  Multiple 

rocky outcrops 

along the sides 
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x x of the pond. 

ENVIRONMENTAL FEATURES    

Soil profile    

History stump or log 

 

 

 

x 

 

 

 

x 

Several cookies 

present as well 

as the stump 

from 1959 fire. 

Geology station    

  Geology station/fossil station/fossil rocks    

Plant succession area    

Decomposition station    

   Decomposing/rotting logs 

 

 

 

x 

 

 

 

x 

Log stump is 

used to 

illustrate 

decomposition 

   Compost piles, compost bins 

 

 

 

x 

 

 

 

x 

Compost pile is 

fed gradd 

clippings, debris 

from the OC, 

and leftovers 

from the 

cafeteria during 

the school year 

CONSERVATION FEATURES    

Wildlife food plots    

Artificial wildlife structures    

   Bat houses    

   Birdbath 

 

 

 

X 

 

 

 

X 

One birdbath.  

Birds can also 

drink and bathe 

in the stream 

   Bird feeding area(s) 

 

 

X 

 

 

X 

Multiple bird 

feeders were 

present 

   Bird houses 

 

 

 

x 

 

 

 

X 

Many bird 

houses of 

varying designs 

were present 

   Butterfly houses, basking rocks, shallow water dishes  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

No butterfly 

houses noted.  

The stream and 

multitude of 

rocks in the site 

allows for a 

water source 
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x 

 

No 

and basking 

sites. 

   Deer feeder    

   Dust bath/sand pit    

   Squirrel feeder    

   Squirrel nest boxes    

Windbreaks    

Wildlife plantings    

   Butterfly garden 

 

 

 

 

 

 

 

 

x 

 

 

 

 

 

 

 

 

x 

Two.  One 

designed for 

spring flowering 

and one for fall 

flowering times.  

This maximizes 

the number of 

species visiting 

the OC 

   Hummingbird garden 

 

 

 

 

 

 

 

 

x 

 

 

 

 

 

 

 

 

x 

Hummingbirds 

will be attracted 

to the trumpet 

creeper 

covering the 

archways when 

they become 

more fully 

established 

   Rabbit habitat    

   Songbird habitat    

   Reptile habitat    

   Waterfowl habitat    

Brushpiles    

   Brush pile construction    

Soil conservation structures    

Fencerows, travel lanes, riparian corridors    

   Fencerow    

Water conservation structure    

   Rain barrel/collector    

ADDITIONAL FEATURES    

Student garden    

   Raised beds, flower beds, experimental garden areas    

   Planters, container garden    

   Planting of garden seeds, plants, bulbs    

   Fern garden    

   Rain garden    

   Rock garden    
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   Sensory garden    

   Shade garden    

   Time garden    

   Wildflower garden    

   Garden plots, vegetables, bulbs, ornamentals    

   Herb garden    

   Nursery site for growing seedling trees    

   Plantings of ornamental/fruit trees/berries/shrubs    

   Native American/3 Sisters garden    

   Missouri garden    

   Sunflower garden    

   Water garden       

   Medicinal plants    

   Dye garden    

Sundial    

Weather station    

Learning stations    

   Sand table    

   Touch tables    

   Animal footprint/tracks boxes    

   Council ring    

   Spider web frame    

   Stream table/soil erosion table    

   Worm bins/worm composting    

   Archeology dig    

   Pea gravel pit    

Comments: 

• This OC has been a work in progress.  Over the past 4 years it has been torn up and 

replanted 3 times.  This had been because: 1) the city dug a new sewer line, 2) plants 

had to be moved in order to thrive, and 3) because the OC was designed by the art 

teacher who sees it his palette. 

• The present OC differs greatly from the original site map; however, the components are 

all there.  It is very difficult to make comparisons between the original site map and the 

current OC. 

• Several trees were moved from their original locations and are currently thriving. 

• Plans include reworking the old pond site and making it a rain garden or other wetland 

environment.  Also, more graveled walkways will reduce maintenance associated with 

wood chips. 

• The art teacher is very enthusiastic about this project.  He adds a lot of energy.  His 

design for the OC is interesting and child-friendly.  The OC features visually flow into one 

another both horizontally and vertically.  In other words, there are several levels to this 
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design with the prairie and “headwaters” of the stream on one level, and the 

amphitheater on a lower level. 

• This site was originally occupied by an old house complete with many junk cars and an 

RV.  The school purchased the property (for $40,000) and built the OC.  Vandalism is not 

an issue with this site, as the neighbors keep an eye on the property when school is not 

in session  (weekends, vacation, and summer) 

• This OC has strong teacher, administrator, and community support.  School fundraisers 

have been instrumental  for allowing this OC to expand and thrive.  

• This is one of the best OCs  I saw and would classify it as a model OC. 
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CWST Elementary Photos 

 

 

Overview of the OC.  Butterfly garden on far 

left.  Dead tree used for owl and 

woodpecker studies.  Rock amphitheater.  

One of the beaver logs under the shade of 

the tree.  Pond on right. 

 

 

Decomposition log is the remains of a tree 

killed in a local forest fire (1959).  Students 

can observe fire damage as well as 

decomposition. 

 

 

 

One of the mulched paths in the OC.  Old 

pond site is to the left and the 

amphitheater in the center.  Rocks (granite) 

lining the path were salvaged from a rock 

wall on the property and recycled. 

 

 

The amphitheater was constructed from 

rocks excavated on the site when the city 

put in new sewer lines and then placed 

here.  The flattened surface provides an 

ideal spot for sitting and writing. 
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Looking upstream from the pond.  Prairie 

and arbor on the left.  Rock mulch was used 

for 2 reasons: a) simulate an Ozark graveled 

stream and b) reduce maintenance. 

 

 

A view of the fall butterfly garden.  There 

were many, many butterflies present at the 

time of my site visit. 

 

 

 

 

 

 

The reptile habitat.  This is located at the 

edge of the OC and is bordered by the 

sidewalk.  Students frequently see lizards 

here.  There is ample room between the 

rocks for students to move and walk. 

 

 

The path through the prairie allows 

students to see how tall the tallgrass prairie 

grasses can grow.  Mature plants form an 

arching tunnel and adds a bit of fun and 

adventure to the OC. 
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APPENDIX G 

Sample of Data from Site Visit 

Expanded Beyond Original Grant 
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Checklist of Features Present in the Outdoor Classroom 

 

Site:     TRU Elementary 

Date of site visit:   8-29-08 

Region/County:   Ozark, Phelps 

Year of MDC grant funding: 2006 (multiple grants) 

Education Consultant:  Mxxxx 

 

FEATURES PRESENT IN THE OUTDOOR CLASSROOM 

FEATURES 

MDC 

grant 

Funded 

Present Comments 

HARDSCAPES 

Trails    

   Trails (interpretive, nature, walking) 

 

 

 

 

 

 

 

 

x 

 

 

 

 

 

 

 

 

x 

Extensive 

system of 

interconnected 

trails, some 

covered in 

gravel & some 

mowed trails 

through the 

prairie area 

   Walkway (path, stepping stone, etc.) 

 

 

 

 

 

x 

 Stepping stones 

w/ dates of 

Lewis & Clark 

expedition.  I 

did not observe 

these. 

   Stairs/steps    

   Trail markers/signs 

 

 

 

 

 

x 

 

 

 

 

 

x 

Many 

interpretive 

signs.  Also 

‘road signs’ for 

the different 

paths 

   Trail guide/brochure  x  

   Bridge 

 

 

x 

 

 

x 

3 bridges. 1 

looks like a giant 

turtle. 

   Orienteering course    

   Railings 

 

x 

 

x 

Present on 2 of 

the bridges 

 

Amphitheater    

   Amphitheater/seating area    

   Tables (picnic tables, work tables, etc.) 

 

 

x 

 

 

x 

Located in the 

OC near the 

prairie 
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   Tiled courtyard area    

   Whiteboard    

   Mural    

 

Miscellaneous    

   Arbor/trellis/pergola     

   Benches (individual - not part of an amphitheater) 

 

 

x 

 

 

x 

Designed to be 

maintenance-

free 

   Borders for the designated features/areas 

 

x 

 

x 

Landscape 

timbers 

   Fencing/gate 

  

 

x 

Chain link, with 

a gate at the 

entrance 

   Gazebo/pavilion    

   Lighting (dusk-to-dawn, solar, outline walkways,    

   etc.) 

   

   Mulch garden areas and walkways x x gravel 

   Storage unit/potting shed/tool storage shed 

 x Large storage 

shed allows 

access to tools 

and equipment 

   Potting table    

   Bulletin board 

 

 

x 

 

 

x 

Several 

throughout the 

OC 

   Display cases  x Many 

   Greenhouse/coldframe 

  

 

 

x 

Green house 

near the school, 

not part of the 

OC 

   Lookout tower    

   Outdoor sculpture/statuary    

   Bleachers    

SOFTSCAPES 

HABITATS    

Woodland    

   Forested area x x  

   Planting of native trees/shrubs/vines 

  

 

 

 

x 

Many new trees 

planted, 

protected from 

herbivores, and 

signed 

Prairie     

   Planting of native flowers 

 

 

 

 

x 

 

 

 

 

x 

Many small 

pockets of 

native flowers 

throughout the 

OC 

   Planting/restoring native prairie grasses x X  

   Individual specimens of grasses    
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   Firebreak (gravel around perimeter of prairie) 

X X Gravel path 

provides a 

firebreak 

Marsh/wetland    

   Observation deck (over wetland, aquatic environmnt, 

etc) 

  

x 

 

   Wetland environment  x  

   Salamander/amphibian habitat/shallow pools    

Dry creekbed/ephemeral stream/ intermittent stream 

  

x 

Permanent 

stream 

Pond    

   Pond construction/repair  x Nice pond in OC 

   Underwater brushpiles    

   Dock for the pond    

   Planting native aquatic plants    

   Aquarium (for native fish, reptiles, plants, etc.)    

   Artificial creek/waterfall    

   Rock piles/rock outcrops 

  

 

 

 

x 

Several rock 

piles observed 

underwater to 

provide habitat 

for fish 

ENVIRONMENTAL FEATURES    

Soil profile    

History stump or log 

  

 

 

 

 

x 

Perhaps not 

specifically a 

history log, 

there were 

several cut trees 

with visible rings 

Geology station    

  Geology station/fossil station/fossil rocks    

Plant succession area    

Decomposition station    

   Decomposing/rotting logs 

 

 

x 

 

 

x 

With sign 

explaining 

decomposition 

   Compost piles, compost bins    

CONSERVATION FEATURES    

Wildlife food plots    

Artificial wildlife structures    

   Bat houses    

   Birdbath    

   Bird feeding area(s) 

  

X 

In front of 

school 

   Bird houses X X Many 

   Butterfly houses, basking rocks, shallow water dishes     

   Deer feeder    

   Dust bath/sand pit    

   Squirrel feeder    

   Squirrel nest boxes X X Many 
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Windbreaks    

Wildlife plantings    

   Butterfly garden    

   Hummingbird garden    

   Rabbit habitat    

   Songbird habitat 

  Lots of habitat 

for birds 

   Reptile habitat    

   Waterfowl habitat    

Brushpiles    

   Brush pile construction    

Soil conservation structures 

 

 

 

x 

 

 

 

X 

Rockwork along 

stream and 

drainages to 

reduce erosion 

Fencerows, travel lanes, riparian corridors    

   Fencerow    

Water conservation structure    

   Rain barrel/collector    

ADDITIONAL FEATURES    

Student garden    

   Raised beds, flower beds, experimental garden areas 

  

 

X 

Present near the 

entrance to the 

OC 

   Planters, container garden    

   Planting of garden seeds, plants, bulbs    

   Fern garden    

   Rain garden    

   Rock garden    

   Sensory garden    

   Shade garden    

   Time garden    

   Wildflower garden    

   Garden plots, vegetables, bulbs, ornamentals    

   Herb garden  x  

   Nursery site for growing seedling trees    

   Plantings of ornamental/fruit trees/berries/shrubs    

   Native American/3 Sisters garden    

   Missouri garden    

   Sunflower garden    

   Water garden       

   Medicinal plants    

   Dye garden    

Sundial    

Weather station  x  

Learning stations    

   Sand table    

   Touch tables 

  

 

 

 

Located in the 

central staging 

area near the 

creek and 
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X bulletin boards 

   Animal footprint/tracks boxes 

  

x 

Cards for track 

identification 

   Council ring    

   Spider web frame    

   Stream table/soil erosion table    

   Worm bins/worm composting    

   Archeology dig    

   Pea gravel pit    

Other - Connections to the sun 

 

 

X 

 

 

X 

food 

chains/food 

webs 

Other - Book posts 

  Literature 

connections to 

the forest & 

prairie 

ecosystems 

(Laura Ingalls 

Wilder, etc.) 

 

Comments:  

• Extremely well-designed and maintained OC.  Makes maximum use of resources 

and landscape’s potential.  Utilized extensively by students across the 

curriculum. 

• Makes literacy connections through the book summaries bordering the prairie 

ecosystem. 

• Prior funding through MDC: 1998 ($2778) and 2002 ($2334). 

• This school has invested in extensive PD to help teachers in utilizing the OC. 

• This is one of the finest examples of an OC I have seen to date and is one I may 

want to study in more detail at a later date. 

• This OC has been expanded beyond the scope of the present grant. 
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TRU Elementary Photos 

 

 

Signs, raised bed, bridge looks like turtle, 

touch table, gravel paths 

 

 

Touch table with objects from nature 

 

 

Learning station activity and display case 

along trail 

 

The pond with bridge and bench.  Note rock 

outcropping under water. 

 

Identifying signs on trees 
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Learning station teaches about links to the 

sun 

 

Tables near the prairie and pond 

 

 

Interpretive sign explains the prairie 

ecosystem 

 

 

 

Decomposition station and sign 

 

Rocks to control runoff and erosion 
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Storage shed 

 

 

Raised bed with herb garden 

 

 

 

Interpretive sign for the wetland. 

 

Entrance to the OC 

 

 

The greenhouse 
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Bird feeders in front of school 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

APPENDIX H 

Sample of Data from Site 

Visit 

Partially Implemented 
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Checklist of Features Present in 

the Outdoor Classroom 

 

Site:     GVSP 

Elementary 

Date of site visit:   8-29-08 

Region/County:  

 Ozark/Wright 

Year of MDC grant funding:  2005 

Education Consultant:  Cxxxxxxxxxxx 

 

FEATURES PRESENT IN THE OUTDOOR CLASSROOM 

FEATURES 

MDC 

grant 

Funded 

Present Comments 

HARDSCAPES 

Trails    

   Trails (interpretive, nature, walking)    

   Walkway (path, stepping stone, etc.) x X gravel 

   Stairs/steps    

   Trail markers/signs    

   Trail guide/brochure    

   Bridge    

   Orienteering course    

   Railings    

 

Amphitheater    

   Amphitheater/seating area    

   Tables (picnic tables, work tables, etc.) x  Not present 

   Tiled courtyard area    

   Whiteboard    

   Mural    

 

Miscellaneous 

   Arbor/trellis/pergola  

   Benches (individual - not part of an amphitheater) 

   Borders for the designated features/areas 

   Fencing/gate 

   Gazebo/pavilion 

   Lighting (dusk-to-dawn, solar, outline walkways,    

   etc.) 

   Mulch garden areas and walkways 

   Storage unit/potting shed/tool storage shed 

   Potting table 

   Bulletin board 

   Display cases 

   Greenhouse/coldframe 

   Lookout tower 

   Outdoor sculpture/statuary 

   Bleachers 

SOFTSCAPES 

HABITATS 

Woodland 

   Forested area 

   Planting of native trees/shrubs/vines 

Prairie  

   Planting of native flowers 

   Planting/restoring native prairie grasses 

   Individual specimens of grasses 

   Firebreak (gravel around perimeter of prairie) 

Marsh/wetland 

   Observation deck (over wetland, aquatic environmnt, etc) 

   Wetland environment 

   Salamander/amphibian habitat/shallow pools 

Dry creekbed/ephemeral stream/ intermittent stream 

Pond 

   Pond construction/repair 

   Underwater brushpiles 

   Dock for the pond 

   Planting native aquatic plants 

   Aquarium (for native fish, reptiles, plants, etc.) 

   Artificial creek/waterfall 

   Rock piles/rock outcrops 

ENVIRONMENTAL FEATURES 

Soil profile 

History stump or log 

Geology station 

  Geology station/fossil station/fossil rocks 
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Plant succession area    

Decomposition station    

   Decomposing/rotting logs x  Not present 

   Compost piles, compost bins    

CONSERVATION FEATURES    

Wildlife food plots    

Artificial wildlife structures    

   Bat houses    

   Birdbath    

   Bird feeding area(s) 

 

 

 

 

x 

 

 

 

 

x 

2 hummingbird 

feeders (empty) 

and 1 seed 

feeder (empty) 

were present 

   Bird houses x  Not observed 

   Butterfly houses, basking rocks, shallow water dishes     

   Deer feeder    

   Dust bath/sand pit    

   Squirrel feeder    

   Squirrel nest boxes    

Windbreaks    

Wildlife plantings    

   Butterfly garden x x  

   Hummingbird garden x  Overgrown 

   Rabbit habitat    

   Songbird habitat 

 

x 

 Overgrown, 

feeders present 

   Reptile habitat    

   Waterfowl habitat    

Brushpiles    

   Brush pile construction    

Soil conservation structures    

Fencerows, travel lanes, riparian corridors    

   Fencerow    

Water conservation structure    

   Rain barrel/collector    

ADDITIONAL FEATURES    

Student garden    

   Raised beds, flower beds, experimental garden areas 

 

 

 

 

x 

 

 

 

 

X 

Student garden 

plots had not 

been planted by 

end of previous 

school year 

   Planters, container garden    

   Planting of garden seeds, plants, bulbs    

   Fern garden    

   Rain garden x  Not observed 

   Rock garden    

   Sensory garden    

   Shade garden    

   Time garden    

   Wildflower garden 

   Garden plots, vegetables, bulbs, ornamentals 

   Herb garden 

   Nursery site for growing seedling trees 

   Plantings of ornamental/fruit trees/berries/shrubs 

   Native American/3 Sisters garden 

   Missouri garden 

   Sunflower garden 

   Water garden    

   Medicinal plants 

   Dye garden 

Sundial 

Weather station 

Learning stations 

   Sand table 

   Touch tables 

   Animal footprint/tracks boxes 

   Council ring 

   Spider web frame 

   Stream table/soil erosion table 

   Worm bins/worm composting 

   Archeology dig 

   Pea gravel pit 

 

Comments:  
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• The area was well-designed and 

had the potential to be a really nice 

OC.   However, only one teacher 

was involved in the upkeep of the 

OC and the area was too large for 1 

person.  She felt that she had taken 

on too much and was seriously 

considering scaling back and 

mowing down the OC except for a 

few places right outside her 

classroom window.  Illustrated the 

need for teacher buy-in and a broad 

base of support. 

• Native grass specimens were well 

established and thriving.   

• Weather station had not been 

installed.  Only the posts had been 

installed, but no instruments. 

• Archeological dig/animal track area 

had been dug out and bordered 

with landscape timbers, but never 

completed (no sand added).  Weeds 

were beginning to invade. 

• The geology station was very nice.  

They had embedded specimens into 

concrete pillars.  Plaques with 

information about each specimen 

had been made, but were never 

installed.  Plans for this station 

included a touch table with samples 

set up in the middle of the area, but 

this had not been completed. 

• The stream table was present and it 

worked, although I was told that 

there was a problem with how it 

functioned and would need to be 

repaired/replaced. 

• Wood identification area had not 

been installed. 

• Rain garden was not installed. 

• Of the 5 fruit trees in the OC plan, 

only 1 apple tree was present. 

• 4 benches were in the OC plan, 2 

were present. 

• Student garden plots had not been 

planted the prior school year and 

were overgrown 

• Picnic tables and sundial were not 

present 

• Butterfly, hummingbird, and 

songbird habitats were grown from 

seed rather than from Potted 

specimens.  This made 

establishment of these habitats 

slow and more difficult and 

required more time and effort in 

seedling identification and weeding.  

The areas had gotten away from 

the teacher and weeds were well-

established.  In contrast, the 

wildflower area had been grown 

with established seedlings and was 

in much better shape. 
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• The shrub borders (aromatic sumac 

and grey dogwood) were not 

established and many had died 

without being replaced. 

• Overall, the teacher was having a 

difficult time keeping up with the 

maintenance demands of the OC, 

but was doing the best she could. In 

speaking with her, she stated that 

her plans had been too ambitious 

and she should have started 

smaller.  There was a lack of 

support base from other teachers 

and administrators.  We discussed 

the idea of implementing smaller 

sections and waiting until they were 

established and successful before 

expanding into other areas.  She 

expressed the desire and possibility 

of mowing down the OC except for 

an area directly outside her 

classroom so her students could still 

observe birds. 
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GVSP Elementary 

 

Overview of the OC 

 

Native grass station.  The posts will hold 

weather equipment, but (2 years later) it 

was not completed 

 

 

Butterfly garden 

 

Unfinished archeological dig/animal track 

area 

 

Geology station composed of rock 

specimens encased in the cement bases.  A 

central table was planned to hold loose 

specimens, but had not been implemented. 
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Stream table was functional, but needed 

some repairs 

 

One of the benches.  These were in need of 

a coat of paint and were a bit wobbly. 

 

Native flowers.  Grass was beginning to 

invade the bed. Note gravel walkways. 

 

 

Part of the butterfly berm.  The area was 

sectioned for different classrooms, but the 

lead teacher ended up in charge of 

maintenance and it was proving to be 

difficult to maintain such a large area. 

 

 

Bird feeding station 
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APPENDIX I 

Sample of Data from Site Visit 

Regressed from Original Implementation Status 
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Checklist of Features Present in the Outdoor Classroom 

 

Site:    CFS Elementary 

Date of site visit:  8/6/2008 

Region/County:  Northeast/Lewis 

Year of MDC funding: 2004 

Education Consultant: Axxxxxxxx 

Size of OC:  less than .25 acres 

 

FEATURES PRESENT IN THE OUTDOOR CLASSROOM 

FEATURES 

MDC 

grant 

Funded 

Present Comments 

HARDSCAPES 

Trails    

   Trails (interpretive, nature, walking)    

   Walkway (path, stepping stone, etc.)    

   Stairs/steps    

   Trail markers/signs    

   Trail guide/brochure    

   Bridge    

   Orienteering course    

   Railings    

 

Amphitheater    

   Amphitheater/seating area    

   Tables (picnic tables, work tables, etc.)    

   Tiled courtyard area    

   Whiteboard    

   Mural    

 

Miscellaneous    

   Arbor/trellis/pergola     

   Benches (individual - not part of an amphitheater) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Benches were 

placed outside 

the buildings 

and not in their 

designated 

locations within 

the OC. It 

appeared that 

the benches 

were being used 

as part of the 

school building 

and not as part 

of the OC.  One 

of the 3 
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x 

 

x 

benched was in 

disrepair. 

   Borders for the designated features/areas    

   Fencing/gate    

   Gazebo/pavilion    

   Lighting (dusk-to-dawn, solar, outline walkways,    

   etc.) 

   

   Mulch garden areas and walkways    

   Storage unit/potting shed/tool storage shed    

   Potting table    

   Bulletin board    

   Display cases    

   Greenhouse/coldframe    

   Lookout tower    

   Outdoor sculpture/statuary    

   Bleachers    

SOFTSCAPES 

HABITATS    

Woodland    

   Forested area    

   Planting of native trees/shrubs/vines    

Prairie     

   Planting of native flowers    

   Planting/restoring native prairie grasses    

   Individual specimens of grasses    

   Firebreak (gravel around perimeter of prairie)    

Marsh/wetland    

   Observation deck (over wetland, aquatic environmnt, etc)    

   Wetland environment    

   Salamander/amphibian habitat/shallow pools    

Dry creekbed/ephemeral stream/ intermittent stream 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

x 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

x 

Stream is more 

a drainage 

channel than a 

stream and 

carries runoff 

water.  Not a 

permanent 

water source.  

Slopes are 

covered in 

vegetation.  

During heavy 

rains, water 

overflows the 

banks and runs 

through the 

middle of the 

OC. 

Pond    

   Pond construction/repair    

   Underwater brushpiles    
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   Dock for the pond    

   Planting native aquatic plants    

   Aquarium (for native fish, reptiles, plants, etc.)    

   Artificial creek/waterfall    

   Rock piles/rock outcrops    

ENVIRONMENTAL FEATURES    

Soil profile    

History stump or log    

Geology station    

  Geology station/fossil station/fossil rocks    

Plant succession area    

Decomposition station    

   Decomposing/rotting logs    

   Compost piles, compost bins    

CONSERVATION FEATURES    

Wildlife food plots    

Artificial wildlife structures    

   Bat houses    

   Birdbath    

   Bird feeding area(s) 

 

 

 

X 

 Bird feeders had 

blown down 

and were not 

replaced. 

   Bird houses 

 

 

 

 

X 

 

 

 

 

1/3 

3 were originally 

installed.  Only 

one remained 

and it needed to 

be cleaned out. 

   Butterfly houses, basking rocks, shallow water dishes     

   Deer feeder    

   Dust bath/sand pit    

   Squirrel feeder    

   Squirrel nest boxes    

Windbreaks    

Wildlife plantings    

   Butterfly garden 

 

 

 

 

 

 

 

x 

 

 

 

 

 

 

 

X 

Butterfly garden 

had some of the 

original plants, 

but was heavily 

overgrown with 

pokeberry, 

honeysuckle 

and grass.   

   Hummingbird garden    

   Rabbit habitat    

   Songbird habitat    

   Reptile habitat    

   Waterfowl habitat    

Brushpiles    

   Brush pile construction    

Soil conservation structures    
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Fencerows, travel lanes, riparian corridors    

   Fencerow    

Water conservation structure    

   Rain barrel/collector    

ADDITIONAL FEATURES    

Student garden    

   Raised beds, flower beds, experimental garden areas    

   Planters, container garden    

   Planting of garden seeds, plants, bulbs    

   Fern garden    

   Rain garden    

   Rock garden    

   Sensory garden    

   Shade garden    

   Time garden    

   Wildflower garden    

   Garden plots, vegetables, bulbs, ornamentals    

   Herb garden    

   Nursery site for growing seedling trees    

   Plantings of ornamental/fruit trees/berries/shrubs    

   Native American/3 Sisters garden    

   Missouri garden    

   Sunflower garden    

   Water garden       

   Medicinal plants    

   Dye garden    

Sundial x  Never installed 

Weather station 

 

 

 

 

X 

 

 

 

 

? 

Thermometer 

was placed 

inside an air-

conditioned 

classroom 

Learning stations    

   Sand table    

   Touch tables    

   Animal footprint/tracks boxes    

   Council ring    

   Spider web frame    

   Stream table/soil erosion table    

   Worm bins/worm composting    

   Archeology dig    

   Pea gravel pit    

 

Comments:  

• The OC appeared to have been neglected and not completely installed.  The property 

owner admitted that he had not fulfilled the terms of the grant in the following ways: 

o Sundial was not purchased or installed 
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o Weather station not installed outside (it was a thermometer on the wall inside 

the classroom) 

o Brick walking path was not installed 

o Area was not cleaned up and many plants had not been installed 

• Large debris pile was in the OC (not a brushpile). 

• Benched were in disrepair and placed outside the office/toy museum rather than in the 

OC as indicated on the site map 

• Owner had started to install foundations of a small carousel in the OC (why?) 

• Owner seemed to have big ideas for the area, but little ability to follow through due to 

lack of sustainable funding or manpower.  He also seemed to be easily distracted by new 

projects (cemetery, carousel) rather than completing or maintaining the existing 

projects. 

• Owner claimed to have been distracted by legal issues with neighbor that kept him from 

focusing on completing the OC 

• Two of the three original bird houses had blown down off the buildings to which they 

had been attached and were not replaced.  The remaining birdhouse was so stuffed with 

old nest material as to be unusable to a bird.  Needed to be cleaned out. 

• While some of the planned features had been completed, many had only been partially 

implemented.  Several features (birdhouses, benches, and butterfly garden) had not 

been maintained and had regressed from their original implementation status.   

• The OC was still in use, but had regressed significantly from its original state 
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CFS Elementary 

 

 

The only one of the three original 

birdhouses that is left.  It hasn’t been 

cleaned out so that birds can use it. 

 

This is the main OC site.  Debris pile in back 

is part of clean-up after spring storms.  

Weather station is missing.  Sundial in 

center of OC was never installed.  Brick 

walkway around plantings was not installed 

(only 1 brick deep) 

 

 

Debris pile in middle of OC. 

 

 

Run-off area behind OC. 
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Old chicken coop off building along the OC.  

Note missing birdhouse on far right wall 

was never replaced. 

 

 

The butterfly garden.  While there was 

some butterfly weed present, it was 

overshadowed by growth from pokeberries, 

honeysuckle, and grass.  The area had not 

been weeded in some time. 

 

 

A tire planter in the OC was not part of the 

OC grant. 

 

 

View of the OC site. 

 

Tarp covers a dirt pile.  The purpose of the 

pile was unknown. 
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The weather station was a thermometer 

inside the air-conditioned school room. 

 

 

View of the OC from the back.  Tarp on left, 

cemetery in middle rear, circular planting 

area and debris pile on the right. 
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APPENDIX J 

Sample of Data from Site Visit 

Non-Functioning 
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Checklist of Features Present in the Outdoor Classroom 

 

Site:     RFX Elementary 

Date of site visit:   

Region/County:   Northeast/Clark 

Year of MDC grant funding:  2004 

Education Consultant:  Axxxxxxxx 

 

FEATURES PRESENT IN THE OUTDOOR CLASSROOM 

FEATURES 

MDC 

grant 

Funded 

Present Comments 

HARDSCAPES 

Trails    

   Trails (interpretive, nature, walking)    

   Walkway (path, stepping stone, etc.)    

   Stairs/steps    

   Trail markers/signs    

   Trail guide/brochure    

   Bridge    

   Orienteering course    

   Railings    

 

Amphitheater    

   Amphitheater/seating area    

   Tables (picnic tables, work tables, etc.)    

   Tiled courtyard area    

   Whiteboard    

   Mural    

 

Miscellaneous    

   Arbor/trellis/pergola     

   Benches (individual - not part of an amphitheater) 

 

 

 

 

 

 

x 

 No evidence of 

benches, other 

than the 1 

existing prior to 

the 

implementation 

of the OC plan 

   Borders for the designated features/areas    

   Fencing/gate    

   Gazebo/pavilion    

   Lighting (dusk-to-dawn, solar, outline walkways,    

   etc.) 

   

   Mulch garden areas and walkways 

 

 

x 

 

 

No 

No visible mulch 

in or around 

planting beds 

   Storage unit/potting shed/tool storage shed    
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   Potting table    

   Bulletin board    

   Display cases    

   Greenhouse/coldframe    

   Lookout tower    

   Outdoor sculpture/statuary    

   Bleachers    

SOFTSCAPES 

HABITATS    

Woodland    

   Forested area    

   Planting of native trees/shrubs/vines    

Prairie     

   Planting of native flowers    

   Planting/restoring native prairie grasses    

   Individual specimens of grasses    

   Firebreak (gravel around perimeter of prairie)    

Marsh/wetland    

   Observation deck (over wetland, aquatic environmnt, etc)    

   Wetland environment    

   Salamander/amphibian habitat/shallow pools    

Dry creekbed/ephemeral stream/ intermittent stream    

Pond    

   Pond construction/repair    

   Underwater brushpiles    

   Dock for the pond    

   Planting native aquatic plants    

   Aquarium (for native fish, reptiles, plants, etc.)    

   Artificial creek/waterfall    

   Rock piles/rock outcrops    

ENVIRONMENTAL FEATURES    

Soil profile    

History stump or log    

Geology station    

  Geology station/fossil station/fossil rocks    

Plant succession area    

Decomposition station    

   Decomposing/rotting logs    

   Compost piles, compost bins    

CONSERVATION FEATURES    

Wildlife food plots    

Artificial wildlife structures    

   Bat houses    

   Birdbath    

   Bird feeding area(s)    

   Bird houses    

   Butterfly houses, basking rocks, shallow water dishes     

   Deer feeder    

   Dust bath/sand pit    

   Squirrel feeder    
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   Squirrel nest boxes    

Windbreaks    

Wildlife plantings    

   Butterfly garden    

   Hummingbird garden    

   Rabbit habitat    

   Songbird habitat    

   Reptile habitat    

   Waterfowl habitat    

Brushpiles    

   Brush pile construction    

Soil conservation structures    

Fencerows, travel lanes, riparian corridors    

   Fencerow    

Water conservation structure    

   Rain barrel/collector    

ADDITIONAL FEATURES    

Student garden    

   Raised beds, flower beds, experimental garden areas 

 

 

 

 

 

 

 

 

 

 

 

 

X 

 

 

 

 

 

 

 

 

 

 

 

 

X 

2 raised beds 

were there, but 

both were 

heavily 

overgrown with 

weeds (i.e. 

goldenrod)  No 

evidence of 

current season 

planting.  One 

of the beds had 

no landscape 

timbers. 

   Planters, container garden    

   Planting of garden seeds, plants, bulbs    

   Fern garden    

   Rain garden    

   Rock garden    

   Sensory garden    

   Shade garden    

   Time garden    

   Wildflower garden    

   Garden plots, vegetables, bulbs, ornamentals    

   Herb garden    

   Nursery site for growing seedling trees    

   Plantings of ornamental/fruit trees/berries/shrubs    

   Native American/3 Sisters garden    

   Missouri garden    

  Sunflower garden 

 

 

 

 

 

 

 

 

 

 

No evidence of 

the beds having 

been used 

during the 

current season.  
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x No No sunflower 

seedlings or 

plants visible.  

   Water garden       

   Medicinal plants    

   Dye garden    

Sundial    

Weather station    

Learning stations    

   Sand table    

   Touch tables    

   Animal footprint/tracks boxes    

   Council ring    

   Spider web frame    

   Stream table/soil erosion table    

   Worm bins/worm composting    

   Archeology dig    

   Pea gravel pit    

 

Comments:  

• There were no benches other than the 1 that was existing prior to the 

implementation of the OC plan.  No footings, holes, or other evidence that 

benches had ever been installed. 

• Where the log benches should have been, there was a large pile of dirt.  The dirt 

was covered by established weed growth, indicating that it had been there for 

some time, longer than 1 season, and long enough for the growth to become 

established. 

• Planting beds were 8x8 instead of 8x2 as indicated in the site map.  One of the 

beds was bordered by landscape timbers; the other was not.  Both planting beds 

had been mowed around.  Both were supporting a dense growth of weeds, 

primarily goldenrod an indication that they had not been planted that year or 

even the previous year. 

• It appeared that the OC plan had not been fully implemented. 

• It appeared that the site had been abandoned. (This was later verified by the EC) 
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RFX Elementary 

 

 

The previously existing bench 

 

Raised bed is very overgrown with more 

than current season’s growth 

 

Overgrown raised beds.  Stem count per 

square foot was very high, primarily 

goldenrod. 

 

 

Abandoned raised beds.  The timbers 

outlining the beds were loose at the 

corners.  Those in the far bed were difficult 

to spot among the growth. 

 

 

Large pile of dirt was placed where the 

additional benches should have been.  No 

evidence of the benches ever having been 

there.  The vegetative growth on the dirt 

pile indicated that it had been there for 

several seasons. 
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