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ABSTRACT 
 

The purpose of this study was to identify factors that influence the implementation of 

supplementary environmental education programs by middle school teachers and to use these 

factors to predict the frequency which teachers might implement EE programs in their 

classrooms.  The study was non-experimental in nature as it did not seek to manipulate any 

specific variables, but rather was intended to establish the predictability of variables that serve as 

facilitators, or barriers, to the implementation of supplementary EE programs in the classroom. 

The study used a regression analysis to quantify and explore the strength of association between 

teacher attributes, experiences and perceptions and the frequency that they use supplementary EE 

program materials in their classrooms.  309 middle school teachers from across the state of North 

Carolina responded to a survey to collect data concerning (a) teacher attributes, experiences and 

personal interests, (b) workshops attended by teachers and frequency that they use them in the 

classroom, (c) teacher perceptions of school conditions and (d) teacher perceptions program 

delivery.  The findings of this study suggest that the frequency which a teacher might use 

supplementary EE programs in their classroom may be influenced by several predictors.  Teacher 

attributes such as interests and prior experience show to have influence the frequency that 

supplementary EE programs are used in their classrooms and their motivation for attending the 

EE program workshop and implementing the program is significant. 

There appears to be a correlation between a positive perception of school conditions and 

support to the frequency that supplementary EE programs are used.  Another factor that emerged 

in this study was that perception of what the obstacles to implementing EE programs vary 

between those teachers who tend to use the programs more frequently than those who use them 
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less frequently.  There also appears to be a difference between these two groups in what actions 

need to be taken to increase the frequency of EE in their classrooms. 

The study found what supplementary EE programs were being used by teachers and that 

there is a positive relationship between a teacher’s perception of the effectiveness in the way 

they supplementary EE programs are delivered and the increase in the frequency of 

implementation of programs in their classrooms.  

The study also found that there is a combination of factors that can serve as predictors to 

the frequency that a teacher will use supplementary EE programs in their classrooms and that 

teaches who possessed the North Carolina Department of Environment and Natural Resources   

Environmental Education Certification program exhibited many of these factors that caused a 

high frequency of EE program use. 
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Chapter One 

Introduction 

The United Nations Educational Scientific and Cultural Organization (2003) declared the 

ten year period of 2005- 2014, the Decade of Sustainable Education.  This declaration was in 

response to the understanding that ecological literacy is necessary for global economic 

development and environmental sustainability in the twenty-first Century (Stone & Barlow, 

2005).  The Decade of Sustainable Education initiative calls for all United Nations member 

countries to increase their commitment to educating their populations in the skills, values and 

attitudes necessary to create sustainable economic and ecological global systems.  In order to 

achieve this goal it is essential that Environmental Education (EE) and Education for Sustainable 

Development (ESD) be integrated into public school curriculum.  Effective integration will 

require the acquisition of appropriate curriculum materials, and professional development in 

pedagogy and content knowledge necessary for teachers to properly use these materials in the 

classroom.   

The United Nations proclamation of the Decade of Sustainable Education is an extension 

of a continued international effort to advocate the importance of integrating the stewardship of 

our natural resources as an essential element of our public school curriculum.  

 In the United States, the call for the inclusion of environmental education in the public 

school curriculum has been present since the beginning of compulsory public education 

(Armitage, 2009).  The National Environmental Education Act of 1990 (United States 

Environmental Protection Agency, 1990) provided federal funding for the implementation of 

environmental education public school curriculum.  Despite the federal mandates effective EE 

programs within the schools were rarely implemented and the emphasis on environmental 
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education was reduced due to the Educate America Act of 1994 (Gruenewald & Manteaw, 

2007), which evolved into the No Child Left Behind Act (2001), that emphasizes rigorous 

instruction and assessment in math and writing.  

Despite the lack of emphasis on environmental education curriculum, there has been a 

continuous effort by advocates for its implementation as an essential element of public education 

curriculum (National Environmental Education Advisory Council, 2005; National Environmental 

Education and Training Foundation, 2002).  Recently, several factors have influenced an 

international and national resurgence of efforts to mandate environmental literacy curriculum in 

public schools (Stone & Barlow, 2005).  One factor is a proliferation of media coverage that has 

increased public awareness of the need for sustainable practices to address environmental issues 

such as global warming, water quality issues, ecological disasters, the demands of unprecedented 

global population growth, rapid economic development, and increasing global poverty.  

(National Environmental Education Advisory Council, 2005; United Nations Educational 

Scientific and Cultural Organization, 2003). 

Another factor in the resurgence of environmental education advocacy is research 

findings that suggest the positive pedagogical, psychological and physiological benefits of 

exposing children to experiential environmental education in a natural setting.  Wells (2000) 

suggests that exposure to experiential environmental education in outdoor settings may not only 

be beneficial, but essential to healthy development.  In his book, Last Child in the Woods, Saving 

our Children from Nature-Deficit Disorder, Richard Louv (2007) suggests a link between the 

disconnection with the natural world and lack of exposure to the outdoors to childhood obesity, 

Attention Deficit Disorder (ADD) and depression.  The use of EE integration in the instruction of 

core subjects, has been shown address these issues in schools by producing positive outcomes in 
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increased student and teacher motivation (Ernst, 2007), increased cognition (Wells, 2000), and 

the sense of safety and well being (Kaplan, & Kaplan, 1992).  Other studies show that the use of 

EE as a context for integrating core curriculum subjects such as math, language arts, social 

studies and science improves student academic achievement in mandated assessments (Bartosh, 

2003; Lieberman, & Hoody, 2002; Norman, Jennings, & Wahl, 2006).  

As school systems seek to align current curriculum with 21st Century skills and values 

(Partnership for 21st Century Skills, 2007), the use of hands-on problem based instruction, which 

is common in the delivery of EE and ESD, appears to be an excellent vehicle for developing 

student skills such as collaboration, problem solving and inquiry (Klein & Merritt, 1994).  

Advocates for the integration of EE and ESD in public school instruction have used this 

evidence to push for recent legislation in the form of the Higher Education Sustainability 

Education Act (HR 4137, 2008), to establish sustainability literacy as a requirement for degree 

programs; and to integrate sustainability in all programs of instruction, and the Leave No Child 

Inside Act of 2009 (H.R.2054, 2009) that seeks to enhance the environmental literacy of 

American students, to foster understanding, analysis, and the development of solutions to the 

major local and global environmental challenges and provide appropriations to train teachers for 

such instruction. 

 As the emphasis on environmental literacy in public instruction increases, schools and 

institutions of higher learning will seek to select and adopt appropriate curriculum materials that 

can be used to integrate EE and ESD concepts in core curriculum instruction.  Training in the 

effective use of these materials will need to be provided to both pre-service and veteran teachers 

in a manner that is cost and time effective.  One of the options available is the use of packaged 

supplementary curriculum and training that have been developed by various private and public 
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agencies and organizations.  These supplementary programs use experiential, project based, 

environmental and agricultural issues as a context for providing integrated instruction.  Many of 

these organizations have aligned their curriculum with state and national academic standards. 

Some of the of the most widely used and distributed EE programs in the United States 

and abroad is Project WET (2004), Project WILD (2000) and Project Learning Tree (2008b).  

These programs provide the tools educators need to integrate (EE) and (ESD) into the 

classroom.  Topics range from foundational knowledge of forests, wildlife, and water, to 

sustainable practices in community planning, waste management, energy and ethical use of 

resources.  Projects WET and WILD provide curriculum guides for kindergarten through grade 

twelve (Project WET, 2004; Project WILD, 2000).  Project Learning Tree provides several 

activity guides; one  for grades kindergarten through grade eight and six separate curriculum 

guides for high school level instruction (Project Learning Tree, 1998; 2005; 2002; 2006a; 2008a; 

2006b).  The curriculum is continuously updated to assure alignment with state and national 

education academic achievement standards. 

Curriculum materials for supplemental programs are provided at professional 

development workshops that instruct and model the use and delivery of the curriculum materials. 

Attendance of the workshop is a requirement to receive Project WET, WILD and PLT 

curriculum books.  Educator workshops are conducted on a continuous basis in each state, by 

paid and volunteer facilitators.  The workshops are designed to familiarize educators with the 

curriculum materials, model positive hands-on instructional experiences from participation in 

lessons, and to motivate educators to return to the classroom and integrate the curriculum in their 

instruction.  Hundreds of thousands of educators nationwide have attended these workshops at 
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little or no cost, through grants made available through funding from federal, state and private 

sources.  

Exit surveys of workshop participants show a high degree of motivation to implement the 

supplementary curriculum upon return to the classroom (Easton, & Monroe, 2002; Ramstack, 

1990).  However, little recent data is available concerning the sustained use of supplementary 

program materials by teachers upon return to the classroom.  Although the use of supplemental 

materials is not specifically addressed, several studies have been conducted in an attempt to 

determine facilitators and barriers to the implementation of EE curriculum programs by 

classroom teachers.  Barriers to implementation of environmental education, whether actual and 

perceived, tend to fall in five areas that included (a) emphasis on state testing, (b) lack of 

funding, (c) lack of planning time, (d) emphasis on state standards and (e) lack of transportation 

(Ernst, 2007).   

Effective implementation of environmental education curriculum materials include such 

factors as: (a) sensitivity to environmental issues, (b) environmental literacy, (c) receptiveness to 

the curriculum, (d) training in the use of the curriculum and (e) a supportive school 

administration (Aspinwall & Harrell, 2002; Barrett, 2007; Ernst, 2007; Kunz, 1990).  Efforts to 

encourage the use of environmental integrated instruction through packaged supplementary 

curriculum are most successful with teachers who had prior training in environmental education, 

or who teach in school climates that are supportive of the use of hands-on, project based learning 

(Summers, Kruger & Childs, 2000), which is often the central theme in the delivery of EE and 

ESD curriculum (Winther, Volk & Schrock, 2002).  

Many of the studies reviewed for this study integrate the use of specific EE programs, but 

do not generalize the overall use of supplementary programs.  
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Purpose Statement 

The purpose of this study was to analyze factors that may serve as predictors to the 

frequency of  implementation of supplementary environmental education programs by middle 

grades teachers who have received training in supplementary EE programs such as Project WET, 

Project WILD, Project Learning Tree, and other similar programs developed to integrate EE and 

ESD concepts in classroom instruction.  Through the analysis of teacher experiences, attitudes 

and perceptions the study asked the following questions: 

1. Do teacher attributes such as motivation, interests and prior experience influence the 

frequency that supplementary EE programs are used in their classrooms? 

2. Does a teacher’s perception of school conditions and support influence the frequency that 

they use supplementary EE programs? 

3. Does a teacher’s perception of the effectiveness in the way the program is delivered 

influence the frequency that they use the program in the classroom?  

4. Is there a combination of variables within teacher attributes, school conditions, material 

content and program delivery that can predict the frequency of use of EE materials in a 

classroom? 

Additional information that was expected to immerge in the conduct of this study was: 

1. A profile of  teachers who attend supplementary EE workshops, to include age, gender, 

years of teaching experience, how they entered the teaching profession, area of 

certification, grade level and subject(s) taught, and personal interests. 

2. Supplementary EE workshops that are most frequently used by North Carolina teachers 

and why they use them. 

3. What motivates teachers to attend EE program workshops? 
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Definition of Terms 

 According to the Tbilisi Declaration (UNESCO, 1978), environmental education (EE) is 

a process aimed at developing a world population that is aware of and concerned about the total 

environment and its associated problems, and which has the knowledge, attitudes, motivations, 

commitments and skills to work individually and collectively toward solutions of current 

problems and the prevention of new ones.  The objectives of this process is to help social groups 

and individuals: A) acquire an awareness and sensitivity to the total environment and its allied 

problems, B) gain a variety of experiences in and acquire a basic understanding of the 

environment and its associated problems, C) acquire a set of values and feelings of concern for 

the environment and motivation for actively participating in environmental improvement and 

protection, D) acquire the skills for identifying and solving environmental problems, and  E) an 

opportunity to be actively involved at all levels in working toward resolution of environmental 

problems. For the purposes of this study, EE uses methods that: A) include learning experiences 

in the classroom as well as outdoor natural settings, B) uses experiential, project-based and 

place-based education methods C) is interdisciplinary, and D) is hands-on, student centered, and  

inquiry driven. 

 EE is evolving into education for sustainable development (ESD).  Sustainable 

development is generally thought to have three components: environment, society, and economy 

all of which are intertwined.  Unlike most education movements, ESD was initiated by people 

outside of the education community.  In fact, one major push for ESD came from international 

political and economic forums (e.g., United Nations, Organization for Economic Co-operation 

and Development, Organization of American States) who determined that public education is 

key to sustainability (UNESCO, 1997).  The terms for the sustainable development curriculum 
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often used interchangeably: education for sustainable development (ESD), education for 

sustainability (EfS), and sustainability education (SE).  For this study I will use ESD, because it 

is the terminology used frequently at the international level and within UN documents 

(UNESCO, 1997). 

 Supplementary EE programs are packaged curriculum materials developed by non-profit 

organizations that are intended to be used as a supplement to introduce EE topics through 

integration into the standard course of study in classroom instruction.  The programs may be 

local, national or international and are usually aligned with state or national educational 

objectives.  Some of the of the most widely used and distributed supplementary EE programs in the 

United States and abroad is Project WET (2004),  Project WILD (2000) and  Project Learning Tree, 

(2008b).   In order to receive these programs, educators must participate in a workshop that usually 

consist of at least ten contact hours, much of which takes place in an outdoor setting.  Participants are 

presented with the goals and philosophies of the organization that is providing the program and become 

familiarized with the use of the materials and participate in lessons that are modeled by facilitators.  In 

this study, supplementary EE programs must meet the criteria that it includes a required workshop where 

teachers are introduced to the materials and are instructed in the recommend delivery of the curriculum 

lessons. 

 The North Carolina Environmental Educators Certification Program is managed by the 

North Carolina Department of Environment and Natural Resources (NCDENR) as a way to 

enhance capacity-building in environmental education across the state.  The program is open to 

individuals who must complete 200 hours of professional development to be certified.  Required 

components of the program include instructional workshops, outdoor experiences, knowledge of 

EE resources and facilities, teaching experiences, a community action partnership project and 

continuing education.  This program establishes standards for professional excellence in 
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environmental education for both formal and non-formal educators.  The goals of the 

environmental education certification program are to increase environmental literacy, provide 

practice in environmental education teaching methods and foster community leadership. 

Certified environmental educators have the knowledge and skills to be EE leaders in their 

community. 
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Chapter Two 

 Literary Review 

The following is a review of the literature on the use of supplementary environmental 

programs by middle grades teachers.  The review had several purposes: 1) to review the 

evolution of the environmental education movement and the subsequent development of 

supplemental environmental programs, 2) to identify pedagogical practices that support the need 

for supplemental environmental education programs in middle schools, and to 3) synthesize prior 

studies of factors that predict the effective implementation of EE as an integrating context for 

instruction of core curriculum subjects.  The objectives for my integrative literature review were: 

A. To provide a context for this study in its relationship to the evolution of policies, 

practices and trends in the use of environmental education programs in public 

schools. 

B. To describe pedagogical practices used in the implementation of supplementary 

environmental programs and their importance to the middle school classroom. 

C. To synthesize and critique prior studies on effective professional development 

practices. 

D. To identify characteristics of prior studies of barriers and facilitators of the integration 

of supplementary EE programs in instruction by teachers. 

E. To identify models of effective EE curriculum integration. 

 

Policies, Practices and Trends in Environmental Education 

My review traced current advocacy for the integration of EE to the nature study 

movement of the early twentieth century.  The Environmental Education Training Partnership 
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(ETAP) (McCrea et al., 2006b) provides a timeline of the history of the American environmental 

education movement and identifies the publication of Emilie by the educational philosopher 

Jean-Jacques Rousseau (McCrea et al., 2006b) as an early influence of the idea of the 

environment of a child being an important factor in their education.  Later educational 

philosophers such as Wilbur Jackman (1891) whose book Nature Study for the Common Schools  

advocated for the implementation of experiential learning and the study of the nature to improve 

individual and societal behavior toward the natural world, as essential to the complete education 

of a child (Kohlstedt, 2005).  Fueled by early twentieth century Americas concern for the 

conservation of natural resources and for the future of the next generation, progressive scientists 

and educators soon followed Jackman and other naturalist such Liberty Hyde Bailey and Louis 

Agassiz who insisted that nature study, emphasizing learning from tangible objects, should be 

the way science was taught in schools which embodied the nature study’s mantra of "study 

nature, not books" (Kohlstedt, 2005).  Nature study advocate Anna Comstock published a 

teachers’ guide, Handbook of Nature Study (Comstock, 1911) which included sections on how to 

teach the subject and how to teach the courses to children, was implemented into the curriculum 

in many New York public schools, led the way for the expansion of the nature study movement 

throughout the country (Kohlstedt, 2005).   

In his book, The Nature Study Movement, Kevin Armitage (2009)  states that the nature 

study movement of the early twentieth century was vastly popular among advocates of 

progressive education such as philosophers John Dewey and Francis Parker, who believed that 

the study of the world inspired the natural curiosity of children in the schooling process and 

youth organizers such as Lord Baden-Powell founder of the Boys Scouts and Thomas Seton 

 

 



12 
 

founder of the of the Wood Craft Indians, believed that exposure to nature would build positive 

virtues, healthy lifestyles, citizenship, and spirituality.  

The ETAP timeline (McCrea, Environmental, & Training Partnership, 2006a) identifies 

the “Conservation Movement” of the 1930’s as the next significant period in the advocacy of the 

teaching of environmental issues in school, this time in the form of more utilitarian form of 

ecology and conservation studies ((Hendricks, 1982; McCrea et al., 2006b; National Association 

of Conservation Districts, 1998).  As American’s learned valuable lessons from the lack of 

effective conservation practices that contributed to the “Dust Bowl” of the 1920’s (McCrea et al., 

2006b; Roberts, 2007; Stevenson, 2007), there was an emphasis on the study of environmental 

problems and the importance of conserving various natural resources.  The environmental 

education movement was also significantly influenced by the “Progressive Movement” 

(Generals, 2000; Hendricks, 1982; Roberts, 2007; Wraga, 1999), led by educational philosophers 

such as John Dewey, who advocated  the holistic, child-centered holistic approach to learning 

based on hands-on, experiential learning and included emphasis on the need for children to learn 

in natural surroundings as a significant part of a child’s education (Dennis & Knapp, 1997).  

With the formation of the United Nations (1997), the United States became a global partner. As 

the United States joined the world in the recovery of World War II in the 1940s and entered the 

Cold War period of the 1950s environmental education continued to be taught in schools with 

the renewed emphasis on science education (National Association of Conservation Districts, 

1998). 

The era of the 1960s and 70’s is identified in the literature as the beginning of the modern 

environmental education movement (McCrea et al., 2006b; National Association of Conservation 

Districts, 1998; Stevenson, 2007).  This period saw the creation of state and federal bills 
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supporting the implementation of environmental education in public schools (Carlsson & 

Mkandla, 1999; Hendricks, 1982; McCrea et al., 2006b; National Association of Conservation 

Districts, 1998; Stevenson, 2007).  In 1970 Congress enacted the first Environmental Education 

Act (NEEA), P. L.91-516, 1970) to authorize the then U.S. Department of Health, Education, 

and Welfare to establish the Office of Environmental Education (OEE), which later became an 

office of the Department of Education after the latter's formation in 1979.  The OEE was tasked 

with developing programs to support environmental education at the elementary and secondary 

schools and surrounding communities.  The National Environmental Education Act (P. L.91-516, 

1970) provided funding for the creation of the National Association for Environmental Education 

(NAAEE) which was created to improve environmental literacy by providing resources to 

teachers and promoting environmental education programs.  Another significant organization, 

the Western Regional Environmental Education Council (WREEC) was created with the mission 

of creating environmental education programs through partnerships between education and 

natural resource agencies and organizations (McCrea et al., 2006a; North American Association 

for Environmental Education & Environmental Protection Agency, 1996).  It was through this 

organization that supplementary environmental based programs began to be developed (Carey & 

Harrison, 2007; Council for Environmental Education, 2000; McCrea et al., 2006a). 

Carlsson & Mkandla (1999), and McCrea et al. (2006b), add that the 1970’s was also an 

important time for the international call for education of environmental issues.  United Nations 

events such as the Stockholm agreement of 1972, and Belgrade Charter of 1975 guided  the 

course of global environmental education programs by declaring that environmental education is 

a fundamental tool in the establishment of  international guidelines that addresses global 

environmental and sustainability problems (Lane, Lucas, Vanclay, Henry, & Coates, 2005; 
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Levermann & Soil Conservation Service, 1992; Scheunpflug & Asbrand, 2006; Smyth, 2006; 

Wheeler et al., 2007).    

The 1990’s saw a proliferation of environmental agencies and organizations that 

developed and provided supplementary EE programs, materials, training and support to schools 

to facilitate the integration of EE in the curriculum ( Blumstein & Saylan, 2007; Environmental 

Protection Agency,2006; Lefebvre, 1997; and Stevenson, 2007).  This era also saw a growing 

movement of educators who discovered the value of using EE and ESD as an integrating 

framework for instruction.  Research and the practice of using EE in classrooms increased, and 

the movement gained stronger political backing.  A critical move forward came when Congress 

reauthorized the National Environmental Education Act (P.L.101-619, 1990), placing the Office 

of Environmental Education within the U.S. Environmental Protection Agency (EPA) allowing 

the EPA to create environmental education initiatives at the federal level.  Initiatives such as the 

National Environmental Education (P.L.101-619, 1990) and state initiatives such as the North 

Carolina Environmental Education Plan (Dubay, 2005),  mandated that environmental education 

be integrated in the public school curriculum and provided funding for the training of teachers 

and the implementing of EE instructional programs.  

The National Science Board of the National Science Foundation (2002) confirmed the 

importance of environmental education to student learning in their report, Environmental Science 

and Engineering for the 21st Century: The twin goals of learning are to acquire knowledge and 

gain skills such as problem solving, consensus building, information management, 

communication, and critical and creative thinking.  Environmental issues offer excellent vehicles 

for developing and exercising many of these skills using a systems approach changes should be 

made in the formal educational system to help all students, educators, and educational 
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administrators learn about the environment, the economy, and social equity as they relate to all 

academic disciplines and their daily lives.”  The Report to Congress submitted by the National 

Environmental Education Advisory Council (2005) on the status of environmental education in 

the United States finds that "environmental education (with its emphasis on critical thinking, 

interdisciplinary teaching, and learner achievement) is also helping to meet educational reform 

goals."    

   Despite the international call for the integration of EE in K12 classrooms from the 

science community, to include state and federal mandates and funding, there was a reluctance of 

teachers and schools to implement EE and ESD programs (Barrett, 2007; Bonnett, 2000; 

Carlsson & Mkandla, 1999; Marcus, 1984; Moore, 2005; Scheunpflug & Asbrand, 2006; 

Stevenson, 2007).  The reluctance is due to lack of teacher content knowledge of EE and ESD 

concepts, lack of pedagogic skills needed to facilitate integrated instruction (Moore, 2005; 

Stevenson, 2007), and socio-political attitudes about environmental issues ( Blair, 2009; Grace & 

Sharp, 2000; Stevenson, 2007).  Gruenewald & Manteaw (2007), believed EE was rarely 

implemented, and was abandoned by public educators along with other interdisciplinary, 

experiential, progressive instructional methods, for a focus on math and language arts 

instruction, taught through textbooks and lecture.  This was brought on due to pressure of an 

national  move towards accountability required by the Educate America Act of 1994 (P. L. 103-

227, 1994), which evolved into the No Child Left Behind Act (P.L. 107-110, 2001), that 

emphasized rigorous instruction and assessment in math and writing.   

Studies of Pedagogical Practices used in EE 

Environmental education programs integrated into academic core subjects provide 

multifaceted activities that include hands-on, project based, service learning activities that are 
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interdisciplinary in nature. (Dahlgren, Castensson, & Dahlgren, 1998; Wheeler et al., 2007). 

Penuel, Fishman, et al. (2009) found that the success of integration of materials depends 

on teachers' perception of the relationship between curriculum materials and the time for 

planning which may be a barrier to the implementation of EE and ESD programs as effective 

implementation requires significant planning time to be effective. 

Used effectively, supplementary EE programs are an interdisciplinary, integrating 

framework that are aligned with core subject instruction (Duvall & Zint, 2007;  Glenn et al., 

2000; North American Association for Environmental Education, 2005; Roinson, 2005; Wheeler 

et al., 2007).  The literature review clearly identifies the emphasis of alignment with state and 

national curriculum guidelines, in the development of supplemental EE programs (NAAEE, 

2005; Project Learning Tree, 1998; Project WET, 1995; Project WILD, 2004).  

The integration of EE and ESD in instruction has been shown to be a very effective 

method of instruction that provides an interdisciplinary framework inherent to many program 

components of successful middle schools (Cooney & Southern Regional Education Board, 2001; 

Epstein, Salinas, & National Association of Secondary School Principals, 1992; Ernst, 2009; 

Georgia State Dept. of Education, 1982; Goldsmith & Kantrov, 2000; Hope, 1999).   

Higgins (2009), and others (Bradford, 2005; Council for Environmental Education, 2000; 

Dyment, 2005; Easton & Monroe, 2002; Glenn, Environmental, & Training Partnership, 2006; 

Haney, Jing, Keil, & Zoffel, 2007; Heimlich et al., 2001; Lane et al., 2005; McMillan & 

Wilhelm, 2007; North American Association for Environmental Education, 2000a; North 

American Association for Environmental Education, 2004; Roberts, 2007; Thompson, 1986; 

Zosel, 1988), argue that experiential learning, such as place based learning, project based 

learning and service learning which is often an essential element in EE and ESD instructional 
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delivery, address the complexities of learning, collaboration and decision-making in the modern 

world.  They state that by providing independent learning experiences that challenge them and 

causes them to take responsibility for their learning have critical reflection on their learning and 

decision making. 

The Importance of Environmental Education in Today’s Middle School Classroom 

The middle grades are a time of many developmental changes and challenges for 

adolescents. Middle school students (ages 11-14) experience external and internal 

transformations  from hormonal changes that trigger physical growth and sexual development, to 

developing intellectual and social skills (Van Hoose, Strahan, & L'Esperance, 2001).  Because 

these challenges many middle grades students often struggle to deal with challenging middle 

grades curriculum, increased academic and social expectations and the many non-academic 

interests competing for their time and attention (Cooney & Southern Regional Education Board, 

2001; National Middle School Association, 1995; Van Hoose et al., 2001).  These factors take an 

academic toll, slowing academic progress  causing performance declines, and sustaining 

achievement gaps (Cooney & Southern Regional Education Board, 2001).  

In response to the middle grades achievement gap (Cooney & Southern Regional 

Education Board, 2001) the National Middle School Association (2010) published their position 

statement: This We Believe: Developmentally Responsive Middle Level Schools, which identified 

important program elements of schools that meet the needs of middle grade students.  This We 

Believe identifies sixteen major middle level program characteristics that contribute to positive 

middle school environments, which include: 1) students and teachers are engaged inactive, 

purposeful learning, 2) curriculum that is challenging, integrative, and relevant, 3) educators use 

multiple learning approaches, 4) varied and ongoing assessments advance learning, as well as 
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measure it,  5) organizational structures foster purposeful learning and meaningful relationships 

6) health and wellness are supported in curricula, school-wide programs and related policies 7) 

the school includes community and business partners.  

Interdisciplinary teaching is a challenging, integrative, and exploratory method that is a 

ready-made structure for developing positive Middle School climates (Bartosh, Tudor, Ferguson, 

& Taylor, 2006; Littledyke, 2008; M. J. Payne, Conroy, & Racine, 1998; Wheeler et al., 2007). 

Environmental education programs integrated into academic core subjects provide multifaceted 

activities that include hands-on, project based, service learning activities (Dahlgren, Castensson, 

& Dahlgren, 1998; Wheeler et al., 2007) has been proven to provide an excellent 

interdisciplinary framework that provides program components of successful middle schools 

(Cooney & Southern Regional Education Board, 2001; Epstein, Salinas, & National Association 

of Secondary School Principals, 1992; Ernst, 2009; Georgia State Dept. of Education, 1982; 

Goldsmith & Kantrov, 2000; Hope, 1999).  There is strong evidence that the use of 

environmental education as an integrating context allows for the application of many techniques 

that are thought to define good education (Cole, 2007; Cooney & Southern Regional Education 

Board, 2001; Disinger, 2001; Epstein et al., 1992; Lounsbury, Elementary, & Early Childhood 

Education, 1996).   

The integration of environmental education programs in instruction addresses the 

pedagogical, psychological and physiological needs of middle school students (Blair, 2009; 

Epstein et al., 1992; McCrea, deBettencourt, & Maryland Univ, 2000; M. J. Payne et al., 1998; 

Volk & Cheak, 2003).  Research on the use of integrated environmental programs and activities, 

that include authentic hands on activities, project learning, authentic assessment and outdoor 

exploration, provides students with rigorous instructional standards that instills the skills and 
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knowledge required for academic performance (Faulkner & Cook, 2006).  Research indicates 

positive outcomes in student and teacher motivation and confidence (Bartosh et al., 2006; Blair, 

2009; Ernst & Monroe, 2006; Volk & Cheak, 2003), as well as, increased cognition and critical 

thinking skills (Dyer, 2007; Ernst & Monroe, 2006; Littledyke, 2008).  Other studies show 

improved attitudes and positive social behavior (Ballantyne & Packer, 2009; Carrier, 2009; Fien, 

2003; Lieberman, Hoody, State, & Environmental Roundtable, 1998; McCrea et al., 2000; 

Rickinson, 2001; Strahan & Layell, 2006; Terry, 2000; Wheeler et al., 2007) and suggest that 

using environmental education as a context for integrating core curriculum subjects such as 

math, language arts and science improve student academic achievement, which subsequently 

improves performance in standardized end of grade tests in math and writing (Bartosh, 2003; 

Bartosh, Tudor, et al. 2006;  Lieberman, & Hoody, 2002; Norman, Jennings, & Wahl, 2006).   

Effective Professional Development Practices 

Effective teacher training is critical for the implementation of student centered 

experiential project based instruction such as EE and ESD.  Professional development of teachers 

should focus on 1) sensitivity to environmental and sustainability issues, 2) environmental and 

sustainability literacy, 3) use of the of the curriculum and 4) motivation to use the curriculum 

(Barraza et al., 2003; Elliott, 1999; Faulkner & Cook, 2006; Fien, 2003; Hacking, Barratt, & 

Scott, 2007; Kent, 2004; Aspinwall & Harrell, 2002; Barrett, 2007; Ernst, 2007; Kunz, 1990).  

Many of the benefits of the experiential, hands on, problem based nature of EE 

contributes to positive responses from teachers who attend professional development to learn 

how to teach EE (Banks, Elser, & Saltz, 2005; Ernst, 2007; Summers, Childs, & Corney, 2005; 

Wade, 1996; Zosel, 1988).  Prior to attending workshops teachers stated that they are initially 

reluctant to teach environmental science in their classrooms due to lack of content knowledge or 
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being uncomfortable with the topics in EE due to cultural or political attitudes (Bennett & 

Matthews, 2005; Dresner, 2002; Easton & Monroe, 2002; Lewis, 2004; Moore, 2005; Smith-

Sebasto, 2007; Stevenson, 2007; Sund & Wickman, 2008; Winther, Volk, & Shrock, 2002). 

Teachers also reported that they are reluctant to change their pedagogical practices (Haney et al., 

2007; Heimlich, Braus, Olivolo, McKeown-Ice, & Barringer-Smith, 2004; McCrea et al., 2000; 

Meichtry & Harrell, 2002; Zosel, 1988).  

Upon completion of the supplementary EE program workshops and after implementing 

the programs in their classrooms, teachers reported an increase in their self-efficacy, beliefs 

about the classroom learning environment, and reported that the use of reform-based classroom 

practices increased significantly ( Haney et al., 2007; Hanna, 1992; Kent, 2004; McCrea et al., 

2000; Smith, 2007).  Professional development similar to supplementary EE workshops that hat 

use active involvement in inquiry and inquiry-based teaching has proven effective in developing 

teacher skills in inquiry-based study of local environmental problems and teaching science using 

inquiry (Shepardson & Harbor, 2004).  

Although teachers respond positively to the type of participatory, hands-on training that 

is usually offered in EE workshops, and they are motivated to implement the training in their 

classrooms, they feel that they need continuous supplemental training and administrative support 

to effectively implement the programs in their schools (Barrett, 2007; Dyment, 2005; Ernst, 

2009; Gruenewald, 2005; Hanna, 1992; Heimlich et al., 2004; Moore, 2005). 

Barriers and Facilitators to Implementing EE 

 Barriers to the implementation of EE and ESD indicated that the barriers usually fell 

within the categories of: 1) emphasis on state testing and standards, 2) lack of funding, 3) lack of 

planning time, 4) lack of administrative or organizational support  5) lack of content and 
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pedagogical knowledge (Barrett, 2007; Chankook & Fortner, 2006; Cutter-MacKenzie & Smith, 

2003; Dyment, 2005; Ernst, 2009; Gruenewald, 2005; Hanna, 1992; Heimlich et al., 2004; 

Milbrath, 1995; Moore, 2005).  This information influences and provides insight to barriers that 

might be expressed by local teachers who are attempting to implement the use of EE programs in 

their classrooms.  

Effective Models EE Curriculum Integration 

Norman, Jennings, & Wahl (2006), provide a review of the use of environmental 

education models. The purpose of their review was to determine whether meaningful evidence 

exists to show a connection between environmentally-based education programs and 

improvements in academic achievement.  Their detailed report provides a strong argument for 

the integration of environmental education in the core academic areas in that it has been found to 

improve achievement in state mandated tests and explores evidence concerning positive 

outcomes in factors that are not assessed through mandated state assessment, but has been 

discussed in educational research to be contributory to academic achievement and include: 

willingness or motivation to learn, interest in particular subjects, critical thinking skills, problem-

solving skills, ability to transfer knowledge, process or procedural skills, reflection skills, and 

collaboration skills.  The review provides insight that is critical to the study of teachers who have 

attended supplementary EE workshops as the models described in the reviews include many of 

the pedagogy and curriculum that the teachers have been trained to use during their training. 

Norman, Jennings, & Wahl (2006) created a strong case for environmentally-based 

education by identifying a variety of factors that may influence academic outcomes.  The review 

compared 24 documents that contained comparable and original research conducted 

between1990 and 2006 that addressed the academic outcomes of environmentally-based, K-12 

 

 



22 
 

education programs.  Of the twenty four studies, eight were determined by their sample size, 

duration of study and rigor in assessment, to be strongest studies.  All of the programs described 

in the strongest research used local natural environments regularly and were active-learning, 

project-based experiences.  Most of the less definitive research was also either hands-on or 

project-based and used natural environments.  Although seven of the eight strongest studies 

mention using an EE model to integrate instruction across subject areas, the degree and 

uniformity of integration differs significantly.  Not surprisingly, the stronger and most positive 

research outcomes were programs that included training and/or curriculum support for classroom 

teachers, was support by both the parents and the administration, and involved partnerships with 

community organizations.  

Norman, Jennings, and Wahl (2006), summarized their literature review with the 

following findings: 

A. Environmentally-based education using best educational practices can improve 

academic performance across curriculum subjects  

B. The use and study of natural environments is a significant factor in academic 

achievement gains  

C. Certain teaching practices and teaching support in EE programs appear to strengthen 

academic outcomes  

D. More and better research is needed to reach conclusive results and verify the most 

important practices and support.  

The authors stated that the strength of many of the EE models of instruction were that 

they emphasized the use of natural areas combined with best teaching practices and teaching 

support can improve academic performance.  The review suggests that the continued study of EE 
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programs may help teachers provide better instruction by utilizing researched based effective 

teaching practices that are inherent in the use of EE as an integrating framework for instruction. 

The authors caution that although seven of the eight of the stronger studies do show an apparent 

correlation between the implementation of environmental based programs.  The fact that the use 

of EE utilizes many best practices that if used in a similar context may prove to be just as 

effective and that the research also reveals the difficulty of proving a causal relationship between 

an overall approach like environmental education and positive academic outcomes.  It is because 

of this problem that they suggest that more research in the effectiveness of the use of EE is 

needed. 

Summary 

 Review of the literature showed that the use of environmental education models used for 

the integration of core curriculum subjects are a very effective way to implement a reform model 

that meets the needs of our twenty first century schools and children (Glenn et al., 2006; Stoss, 

2008) improve student motivation, and academic achievement as well as the psychological and 

emotional needs of children (Barrett, 2007; Ernst, 2007).  There were significant findings that 

indicated the use of these models helped prepare students for twenty first century skills of critical 

thinking, problem solving and collaborative work.  The literature indicated a very positive 

attitude of students, parents, teachers and administrators who use an EE model.  Despite the 

many apparent benefits, successes and potentials there is still a reluctance to implement this type 

of instruction by classroom teachers.  

 Previous studies have measured factors that affect the frequency which teachers 

implement EE programs.  The review of the literature discovered studies on specific 

supplemental EE programs, which often used post workshop surveys concerning teacher’s 
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experiences and attitudes after attending a workshop.  A study that uses a survey to examine the 

factors that influence teacher use of supplementary EE programs in general was not located, 

which justified the need for this study. 
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Chapter Three 

 Methodology 

The purpose of this study was to identify factors that influence the implementation of 

supplementary environmental education programs by middle school teachers and to use these 

factors to predict the frequency which teachers might implement EE programs in their 

classrooms.  The study was non-experimental in nature as it did not seek to manipulate any 

specific variables, but rather was intended to establish the predictability of variables that serve as 

facilitators, or barriers, to the implementation of supplementary EE programs in the classroom. 

The topics addressed in this chapter included research design, participants, instrument 

development, and data collection, data analysis, limitations and delimitations. 

Research Design 

 This study used a regression analysis to quantify and explore the strength of association 

between teacher attributes, experiences and perceptions and the frequency that they use 

supplementary EE program materials in their classrooms.  The advantage of using this design 

was that it allowed me to quantify relationships between the multiple variables and identify 

possible factors that may predict the frequency that teachers use EE programs in their classrooms 

(Cohen,   Cohen, West, & Aiken, 2003). 

Methods 

I used a survey to collect data concerning (a) teacher attributes, experiences and personal 

interests, (b) workshops attended by teachers and frequency that they use them in the classroom, 

(c) teacher perceptions of school conditions and (d) teacher perceptions program delivery.  Due 

to the large geographic area and the need to identify teachers from a large population who met 

the specific criteria of having attended at least one supplementary EE program workshop, it was 
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determined that an electronic survey was the most time and cost effective method of data 

collection (Rea, & Parker, 2005). 

Participants 

The target population for this study was middle grades teachers in North Carolina who 

completed training in one or more supplementary EE program such as Project WET, Project 

WILD, Project Learning Tree, or other programs developed by natural resource agencies to 

promote environmental stewardship.  The accessible population was middle school teachers from 

school districts of North Carolina.  Since individual contact information of all middle school 

teachers in the State of North Carolina was not possible, several resources were used to 

disseminate the electronic survey.  The primary vehicle for disseminating the survey was the use 

of an Excel spreadsheet which was located on the North Carolina Department of Public 

Instruction (NCDPI)  website located at http//:www.ncpublicschools.org/nceddirectory.  The 

spread sheet was filtered to select contact information for middle schools.  The email addresses 

of the principals for each school were copied and placed in an email distribution list. Principals 

were sent an initial letter requesting their assistance in disseminating the survey to teachers.  The 

following week principals were sent a letter to the teachers with the link to the electronic survey.  

Teachers were also invited to participate in the survey through the use of list servers from the 

North Carolina Middle School Association, NCDPI middle school listserv, and the North 

Carolina Department of Environment and Natural Resources. 

A multistage sampling design was used on the convenience population of middle school 

teachers from school principals who agreed to distribute the survey to teachers at their schools. 

The teachers in this sample possess the characteristics that are representative of teachers in much 

of the state of North Carolina in that they teach in schools that range from low wealth rural 
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schools located in traditional agricultural and fishing communities, to urban areas and to 

suburban schools located in growing centers of highly transient, diverse populations located near 

large military bases. 

The first stage of the sampling consisted of an introductory letter that was sent to all 

middle school principals who were asked to distribute the letter to teachers.  The letter listed the 

criteria of being a middle grades teachers and having attended at least one or more supplemental 

EE workshops.  Teachers were asked to continue on with the survey only if they met the criteria. 

During the second stage of sampling, data will be collected from the criterion based sample for 

analysis.    

Because my sample size was based on the cooperation of school principals across the 

state of North Carolina, who may or may not have chosen to forward the survey out through an 

electronic distribution list, and the fact that it is unknown how many teachers have attended an 

EE program workshop, it was very difficult to determine the sample size I needed.  Because of 

these factors, I determined to use a judgment sample of 200 respondents which should be 

sufficient for conducting a multiple regression analysis (Maxwell, 2000).  A total of 309 and 

teachers responded giving me sufficient numbers for analysis. 

Instrumentation 

A cross-sectional survey model (Creswell, 2007, Creighton, 2007) was used to collect 

data in four categories: 1) how supplementary EE program materials are used in the classroom, 

2) teacher motivation, experience, interests and attitudes; 3) teacher perceptions of school 

conditions and 4) teacher perceptions of EE programs workshops and curriculum materials. 

The instrument was preceded by a letter of introduction that explained the purpose of the 

survey, defined the criterion of having attended at least one supplementary workshop and 
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provided information concerning the incentive for completing the survey. Teachers meeting the 

criteria were directed to select a web link that brought them to the electronic survey. 

Descriptive statistics were used to analyze the data collected in this study.  The statistical 

computer program, Statistical Package for the Social Sciences (SPSS) was used to conduct a 

series of factor analysis tests to extract various factors to identify which factors yielded 

interpretive results.  Frequencies, correlation matrixes, histograms, scatter plots and cross 

tabulated tables were used to analyze and interpret collected information.  

 A search for an existing instrument to collect data necessary for this study was 

conducted through a literature review using the University library’s online services and through 

email contact with the national headquarters of Project WET, Project WILD and Project 

Learning Tree.  

Dillman (2000) suggests that if an appropriate survey instrument cannot be obtained that 

an instrument be developed by modifying similar surveys.  The decision to develop a survey 

using questions that were taken from similar surveys in order to increase internal consistency 

was the best available option (Trochim, 2005).  

The Supplementary Environmental Education Program Implementation Survey (SEEPIS) 

was created by adapting items from several existing valid and reliable surveys used in prior 

studies.  Dr. Julie Ernst (2007) developed an instrument using studies/related research about 

barriers and facilitators of using environmental based education.  The context of her survey is 

more for the long term place-based systemic programs, than the more traditional supplemental 

EE programs investigated in this study.  However, her survey did measure, teacher experiences, 

attitudes, perceptions of school conditions and frequency of use of EE which were used in this 
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study.  Dr. Ernst gave me written permission to modify her instrument to meet the needs of this 

study.  

Bennett & Matthews (2005) developed a survey for the North Carolina Department of 

Environment and Natural Resources to collect data on teachers who have been certified in their 

state EE Certification program.  The survey was based on key concepts and four themes: 

A. Teacher demographics 

B. Teacher’s motivations and life experiences 

C. Certification experiences 

D. EE teaching practices and beliefs.  

Additional questions concerning demographic information, background experiences and 

attitudes were created using similar information that was obtained through a study of teacher use 

of Project Wild (Zosel, 1988).  

The SEEPIS is a six part survey that consists of seventeen closed and open ended 

questions and has a targeted completion time of approximately ten minutes (Rea and Parker, 

2005).  The first part of the survey provides an introduction to the survey and explains its 

purpose, respondent’s rights and describes the incentive for completing the survey.  The second 

part of the survey defines terms that are used in the survey.  Part three of the survey contains 

questions that help to develop a profile of the teacher by measuring age, gender, locale, teacher 

experience.  The section also includes questions that ask teachers to identify activities that they 

participated in as a youth and as adults.  Part four of the survey collects data concerning what 

workshops a teacher has attended, their motivation for attending and the frequency that they use 

the program materials in their instruction.  This latter question was used as the dependent 

variable for this study.  Section five asks teachers to provide information about their classroom 
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environment, their classroom activities and their perceptions concerning support for the use of 

EE programs in their school.  Finally part six of the survey requests information concerning the 

teacher’s perception of the effectiveness of the way that the program is delivered.  

Prior to the development of the research proposal and submission to the Institutional 

Review Board (IRB), an informal group of colleagues was selected based on their knowledge of 

EE programs, their experience in the school system, and their experience with developing 

surveys to review and evaluate the survey for internal consistancy.  The survey was sent 

electronically to ensure that the platform for the survey was satisfactory and that question items 

appeared correctly.  The group took the electronic survey, reviewed questions and provided 

feedback.  They provided advice on the time that it took to complete the survey, spelling and 

grammar errors, question format and terms that were confusing or redundant.  The group 

identified additional questions that needed to be asked in order to clarify data.  The instrument 

was then updated  prior to submission to IRB (Creighton, 2007). 

Data Collection 

  The survey was administered using the online program Survey Monkey©.  According to 

Rea and Parker (2005) , survey response varies depending on the size of the sample, number of 

questions, amount of time fielded, follow up letters and incentives provided to the respondent.  In 

order to ensure an adequate rate of return, the number of questions were limited so that the entire 

survey could be be answered in approximately ten minutes.  Another factor to administering the 

survey was the fact that teachers were engaged in end of the school year activities such as End of 

Grade (EOGs) testing, end of school programs and a a long Memorial day weekend.  Because of 

this I determined that the survey field period would run for a period of of four weeks.  
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In order to distribute the SEEPIS to as many teachers in the criterian population as 

possible, a list of electronic email addresses of all middle grades principals was obtained through 

the North Carolina Department of Public Instruction website and a letter requesting that 

principals assist with the study by forwarding the embeded survey to their teachers.  Reminders 

to forward the survey to their teachers were sent out at the beginning of each week of the survey 

period. 

In an additional effort to  increase the response rate of the survey, respondents were given 

an additional incentive of being given an opportunity to be entered into a lottery for gift 

certificates from a teacher supply store, the Compleat Naturalist, that specializes in 

environmental educational products as an enticement for their participation (Heerwegh, 2006). 

The names of five winners of the lottery were drawn from a random selection.  Their 

names and contact informaiton were sent to the Compleat Naturalist who mailed a gift certificate 

and catalog to the winners of the drawings.  A final email was sent to respondents who provided 

their contact information in the survey and the winners of the drawing were announced. 

Limitations of the Study 

The study has several limitations.  First, the study is limited by the self-perceptions of 

middle grades teachers selected from North Carolina who have attended supplemental EE 

program workshops.  Second, the return of the surveys is voluntary which may result in surveys 

being returned only by teachers who possess certain attributes or are inclined to use supplemental 

EE in their classroom instruction.  Because of this voluntary response bias teachers may 

consciously or unconsciously misrepresent themselves when responding to survey questions such 

as perceived level of implementation of supplemental EE in their classroom instruction 

(Hartman, Forsen, Wallace & Neely, 2002).  Third, the study was dependent on the cooperation 
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of middle school principals to forward the survey on to their teachers who may, or may not have 

done so for various reasons.  Teachers who were asked to participate in this survey through the 

support of the school administrators may be have been perceived by the teacher as pressure to 

complete the survey.  There was also an enticement to complete the survey by being entered in a 

lottery for environmental education gifts.  These factors may have influenced some teachers who 

might have been motivated to complete the survey because they felt pressure to do so by 

superiors, or to complete the survey simply to have a chance in the drawing to take the survey 

less seriously when considering their answers (Heerwegh, 2006).   

Delimitations of the Study 

Because of the inability to identify a population of teachers who met the criteria of being 

a middle school teacher and having attended at least one supplementary EE Program workshop, 

or in inability to obtain a listing of every teacher in the state, it was necessary to disseminate 

surveys through electronic mail to third party middle grade principals who may have decided not 

to forward the survey on to possible respondents.  It was also impossible to track if the middle 

school principals received the emails, or if they forwarded them to teachers.  By sending the 

surveys to all principals on the Department of Public Instruction list there was an increased 

chance to reach large sample of teachers who met the criteria. 

Finally, I am a strong supporter and advocate for EE Programs in classroom instruction 

and am highly vulnerable to researcher bias (Creswell, 2003; Rea & Parker, 2005).  I attempted 

to address this limitation in the design of my study which uses quantitative data which prevent 

misinterpreting data.  I have also asked colleagues who know me and are aware of my strong 

opinions to consider this when evaluating my survey questions and answer options.   
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Data Analysis 

Descriptive statistics were used to analyze the data collected.  The statistical computer 

program, Statistical Package for the Social Sciences (SPSS) was used to conduct a series of 

factor analysis tests to extract different factors which yeilded interpretive results which were then 

used to develop constructs.  Frequencies, correlation matrixes and lines of regression were used 

to analyze and interpret data.  

The dependent variable of my analysis was the frequency which supplementary EE 

programs were used by a teacher.  My key independent variables were A) teacher attributes, B) 

teacher perception of school support, and C) teacher perception of how the workshop is 

delivered.   Upon completion of the survey process, data was coded and evaluated using SPSS 

17.  Means, standard deviations, and ranges were calculated for each Likert-scale item in the survey and 

frequencies for multiple-choice items.  To determine interrelationships of items in each category one-way 

analysis of variances (ANOVAs) were conducted to determine the amount of variance of each item.  

Items were placed in categories of variance by determining their total mean squares.  Items that had a 

correlation ratio of .5 or higher were then selected for a multiple regression analysis in order to identify 

possible predictors to EE program use.  

A detailed description of the analysis is described in the following chapter. 
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Chapter Four 

Results of the Analyses 

Introduction 

In this chapter I will present the results of the survey.  The chapter will consist of three 

sections.  The first Section, Descriptive Findings, offers descriptive statistics on the participants 

of the survey.  It also profiles the teachers who responded with respect to their predictor 

variables, teacher attributes, school conditions, material content and program delivery. 

The second section will describe the process that I used to analyze the data.  The third 

section will describe the analysis results of each question of this study.  

Descriptive Findings 

  The survey period ran for the period of May 17, 2010 to June 14, 2010.  At the end of the 

period 306 surveys were returned.  Of the 305 surveys returned 265 were completed (86.6% 

completion rate).  Data was downloaded into Excel spreadsheets and loaded into SPSS 17 data 

analysis software for final analysis. 

 Teacher Attributes. Educators who responded represented sixty-eight of North 

Carolina’s one hundred Counties.  Two hundred and forty-six (80.4%) were female and sixty 

(19.6%) were male.  Two hundred and fifty-eight (84.6%) of respondents were Caucasian, thirty-

two (10.5%) were African-American, five (1.6%) were Asian, one (0.3%) were Hispanic, two 

(0.7%) were Native Americans and seven (2.3%) of the respondents identified themselves as 

Other.  The ages of respondents were distributed over a wide range as indicated in Figure 1. 
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Figure 1. Bar graph of age distribution of respondents. 

 

Among the 304 educators who reported their highest level of education, 147 (48.4%) 

reported completing a Bachelors degree, 141 (46.4%) Masters degree, eight (2.6%) Education 

Specialist and eight (2.6%) reported a Doctoral degree. Fifty-one (19.5%) of the teachers who 

responded were National Board Certified and twenty four (10.4%) were NCDENR certified 

environmental educators.  Of the 280 teachers who answered the survey question concerning the 

grade they currently teach four (1.4%) reported that they taught grade five, ninety-nine (35.5%) 

reported grade six, seventy-nine (28.2%) reported grade seven, ninety-one (32.5%) grade eight 

and seven (2.5%) reported that they taught grade nine.  

The survey showed that 237 (78.0%) of the teachers entered the teaching profession 

through a traditional teacher preparation program, fifty-six (18.4%) entered teaching through a 

lateral entry program and eleven (3.6%) entered teaching through an alternative licensure 

program.  One hundred and seventy-seven (59%) of the 300 teachers who responded to the 

question had over ten years teaching experience and eighty-five (28.3%) reported to have over 

twenty years experience as classroom teachers.  
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Childhood experiences and current participation in environmental based activities were 

measured in order to obtain data concerning the effects of experiences as youth on interests and 

activities as adults.  Respondents reported the frequency that they had environmental based 

experiences as youth in item six of the survey.  Teachers responded using a 5-point Likert-type 

scale where 1 being Never, 2 being Seldom 3 being Sometimes, 4 being Frequently and 5 being 

Very Frequently.  Responses were cross tabulated by sub-groups of the frequency that teachers 

reported to use EE programs in their instruction from Very frequent to never.  Details of the 

responses are listed above in Table 1. 

Respondents were asked to estimate the frequency which they are involved with 

environmental based activities in survey item seven.  Teachers responded using a 5-point Likert-

type scale where 1 being Never, 2 being Seldom 3 being Sometimes, 4 being Frequently and 5 

being Very Frequently.  Responses were cross tabulated by sub-groups of the frequency that 

teachers reported to use EE programs in their instruction from Very frequent to never.  Details of 

the responses are listed below in Table 2. 

Based on the mean scores of their responses in Tables 1 and 2,  there appears to be a 

positive relationship between the experiences teachers had as youth, their involvement in 

activities as adults and the frequency that they implement supplementary EE programs in their 

classrooms.  Teachers who were high frequency users of EE programs scored above the mean in 

both activities as youth and for current activities, while low frequency users of EE programs 

consistently scored below the mean. 

 

 

 

 

 



37 
 

Table 1. 

Youth experiences by frequency of EE implementation sub-group . 

Mean score by frequency of use of EE programs sub-group 

Experience as youth 
Very 

Frequent Frequent Sometimes Seldom Never 
Rating 

Average 

Played in the woods, 
farm, fields or beach 

4.95 4.56 4.51 3.92 4.03 4.37 

Participated in 
outdoor recreation 
such as camping, 
boating, hiking, 
hunting, fishing 

4.05 4.08 3.83 3.74 3.17 3.79 

Visited parks, zoos, 
aquariums or nature 
centers. 

4.11 3.87 3.60 3.38 3.06 3.57 

Watched nature or 
science programs on 
TV or Website 

3.89 3.83 3.59 3.13 2.89 3.48 

Read books and 
magazines about 
nature or science 

4.21 3.85 3.53 3.04 2.71 3.44 

Participated in 
outdoor based clubs 
and programs such 
as Boy Scouts, Girl 
Scouts or 4H, FFA 

3.89 3.19 3.18 3.38 2.69 3.21 

Participated in 
environmental based 
activities in as a 
student in school. 

2.89 2.87 2.57 2.53 1.97 2.56 

_____________________________________________________________________________ 
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Table 2. 

Environmental based activities of frequency of use sub-groups. 

                                                                    Mean score by frequency of use of EE programs. 

Activities 
Very 

Frequent Frequent Sometimes Seldom Never 
Rating 

Average 

Sustainable practices such as 
gardening, composting, recycling, 
water collecting, purchasing local 
produce. 

4.58 4.33 4.33 3.81 3.14 3.97 

Watch nature or science programs 
on TV or Website 4.53 4.06 4.06 3.55 3.17 3.81 

Outings to parks, zoos, museums, 
aquariums, historical sites ,nature 
centers or gardens. 

4.53 4.10 4.10 3.40 2.97 3.73 

Read books and magazines about 
nature or science 4.53 4.10 4.10 3.26 2.94 3.66 

Outdoor recreational 
activities(hiking, boating, fishing, 
camping, hunting) 

4.26 3.96 3.96 3.38 3.35 3.66 

Actively participate in 
environmental clubs, programs, 
fundraisers, outings, service 
projects, cleanups, plantings or 
recycling. 

4.11 3.63 3.63 2.62 2.26 3.09 

Support environmental 
organizations through financial 
donations, subscribing to 
magazines or internet communities. 

3.89 3.49 3.49 2.58 2.06 2.93 

Participate in environmental 
education workshops and tours 4.21 3.60 3.60 2.46 1.89 2.92 

Environmental activism, such as 
writing to politicians, attending 
rallies, or participation in public 
education campaigns. 

3.17 2.88 2.88 1.79 1.60 2.27 

_____________________________________________________________________________ 
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Data Analysis Procedure 

After reviewing Kinnear and Gray’s SPSS 15 Made Simple (2008), Topics in Multivariate 

Analysis (Garson, 2010) and the introduction to SAS website found at 

www.ats.ucla.edu/stat/sas/notes2, I developed my strategy for determining predicting factors 

using linear and multiple regression analyses. 

I used inferential statistics to draw conclusions from the sample population tested.  The 

Statistical Package for the Social Sciences (SPSS) was used to code and tabulate scores collected 

from the survey and provide summarized values where applicable including the median, mean, 

central tendency, variance, and standard deviation.  In addition, I processed demographic data 

using frequency statistics.  

According to Osborne and Waters (2002) regression assumes that variables have normal 

distributions.  In order to ensure that my data was reliable, I conducted a reliability analysis on 

the data that I obtained from the constructs that I created to capture information about each of my 

questions.  Prior to analyzing the four research questions, data hygiene and data screening were 

undertaken to ensure the variables of interest met appropriate statistical assumptions.  The 

analyses of each question followed a similar analytic strategy in that the dependent variables 

were first evaluated for normality, linearity, and homoscedasticity/homogeneity of variance.   

Following guidelines provided by Looney (1995), I ran tests for univariate outliers using 

zscores and correlational similarities using Mahalanobis distances.  Chrobach’ alpha was used to 

determine the reliability based on the average inter-item correlation (Kinnear, & Gray, 2008). 

Graphical devices such as histograms and scatter plots were created to evaluate normality, 

linearity and homoscedasticity/homogeneity of variance.    
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Multicollinearity in regression occurs when independent variables are more highly 

correlated with other independent variables than with the dependent variable (Maxwell, 2000; 

Garson, 2010).  To test for the assumption of multicollinearity, tolerance and variance inflation 

factors were calculated.  

Finally, I used multiple regression, least squares regression, analysis of variance 

(ANOVA) analyses to detect factors that may predict the frequency of supplementary EE 

program implementation based on the amount of shared variance and strength of relationship 

between the variables of interest. 

Analysis of questions 

 Results of Question 1 indicated that a positive significant relationship was found between 

teacher attributes (motivation, interests and prior experience) and the frequency that they use 

supplementary EE programs (p < .001).  Results from testing Question 2 indicated a positive 

significant relationship between perception of school conditions and support and the frequency 

that they use supplementary EE programs scores (p < .001).  Results from testing  

Question 3 indicated a positive significant relationship between teacher’s perception of the 

effectiveness in the way the program is delivered (Effectiveness) and the frequency that they use 

supplementary EE programs (p < .001).  Results from testing Question 4 (A through E) found 

two significant main effect of condition in frequency that they use supplementary EE programs 

scores between gender (p  = .006) and participant’s NC DENR EE certified teachers (p = .001) - 

see table 3 for details. 
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Table 3 

Results Table Indicating Four Questions Reached Statistical Significant Differences 

Hypothesis Analysis Criterion 
Variable Predictor Variable Sig. 

Question1 Multiple 
Regression 

EE Program 
Frequency 

Motivation, Interests, Prior 
Experience 

< 
.000 

Question 2 Regression EE Program 
Frequency School Conditions < 

.000 

Question 3 Regression EE Program 
Frequency Effectiveness < 

.001 

Question 4A ANOVA EE Program 
Frequency Age .142 

Question 4B ANOVA EE Program 
Frequency Gender .006 

Question 4C ANOVA EE Program 
Frequency Experience .143 

Question 4D ANOVA EE Program 
Frequency National Board Certified .089 

Question 4E ANOVA EE Program 
Frequency NC DENR EE .001 

 

Question 1.  (Q10): Do teacher attributes such as motivation, interests and prior 

experience influence the frequency that supplementary EE programs are used in their 

classrooms? 

For Question 1, multiple regression was used to analyze relationships between teacher 

attributes and the frequency at which they use supplementary EE programs.  One item 

concerning the EE program frequency (EE Program Frequency) from the Supplementary 

Environmental Education Program Implementation Survey (SEEPIS) served as the criterion 

variable for Q10.  The predictor variables for the question were participant’s motivation 
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(Motivation), interests (Interests), and prior experience (Prior Experience) composite scores as 

assessed by the SEEPIS.  Composite scores were calculated by summing participant scores and 

dividing by the number of questions per construct (12, 9, and 7 respectfully).  Criterion and 

predictor variables were measured on a 5-point Likert-type scale were 1 being Never, 2 being 

Seldom, 3 being Sometimes, 4 being Frequently, and 5 being Very Frequently.  

Reliability Analysis of Motivation, Interests, and Prior Experience SEEPIS Constructs. 

Three constructs were used to capture information about the participant’s overall motivation (12-

items, Q12a- Q12l), interests (9-items, Q7a – Q7i), and prior experience (7-items, Q6a - Q6g). 

To partially determine if these assumptions were valid, a Cronbach’s alpha reliability analysis 

was run.  Reliability analysis allows one to study the properties of measurement scales and the 

items that compose the scales.  Cronbach’s alpha reliability analysis procedure calculates a 

reliability coefficient that ranges between 0 and 1.  The reliability coefficient is based on the 

average inter-item correlation.  Scale reliability is assumed if the coefficient is >=.70. 

Accordingly, for the three SEEPI constructs (Motivation, Interests, and Prior Experience), 

Cronbach’s alpha was calculated at .940, .884, and .813 respectfully for the items tested.  Thus, 

reliability of the predictor variables was assumed. 

Univariate Outliers.  A test for univariate outliers was conducted and none were found to 

exist within the distributions.  Standardized zscore values were calculated for the four variables 

and values that exceeded the critical value of ±3.29 are considered outliers.  Mahalanobis 

distances were calculated for each case resulting in one case exceeding the critical value for three 

predictor variables of 16.27 (Case 276 = 16.678) and was removed from the analysis.  

Mahalanobis distance is a measure of how much a case's values on the independent variables 

differ from the average of all cases.  A large Mahalanobis distance identifies a case as having 
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extreme values on one or more of the independent variables.  Additionally, forty three missing 

values were found in the distributions and removed; thus for Q10, 306 responses from 

participants were received and 263 were entered into the multiple regression model; N = 263. 

Tests of Normality. Before the Q10 was analyzed, basic parametric assumptions were 

assessed.  That is, for the criterion and predictor variables assumptions of normality, linearity, 

and homoscedasticity were evaluated.  That said, four graphical devices were created to enable 

the researcher to visually evaluate the aforementioned assumptions.  Specifically, the EE 

Program Frequency histogram is presented to provide visual evidence of normality—see figure 

2.  

Figure 2. Histogram of the Average EE Program Score criterion variable with normal curve 
superimposed. 

 

The normalized histogram indicates very slight negative skewness = -.030 and some 

detectable kurtosis (Kurtosis = -.507).  To test if this deviation from normality was significant, a 

zscore was calculated using the standard error of the kurtosis (std. error kurtosis = .299).  Results 

indicated that the construct was normally distributed; (kurtosis = -.507, z = -1.696, p < 3.29).  
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The predictor variables were also analyzed for normality and generally did meet assumptions. 

Distribution of the Motivation predictor variable was slightly negatively skewed, however, given 

a large sample size and complexity of interpretation, transformation of the variable was not 

performed; (skewness = -.547, kurtosis = -.452, std. error skew = -.150).  Descriptive statistics 

for the four variables are presented in table 4. 

Table 4 

Descriptive Statistics for Criterion and Predictor Variables 

Descriptive Statistics for Criterion and Predictor Variables 

Variable Mean Std Deviation Skewness Kurtosis Min Max 

EE Program 
Frequency 2.883 1.092 -.030 -.507 1.00 5.00

Motivation 2.978 .941 -.547 -.452 1.00 4.83

Interests 3.342 .783 -.203 -.339 1.22 5.00

Prior Experience 3.491 .751 -.281 -.210 1.00 5.00

Note. Standard Error skew = .150, Standard Error Kurtosis = .299 
 

Multicollinearity. The assumption of multicollinearity was tested by calculating 

correlations between variables and collinearity statistics (Tolerance and Variance Inflation 

Factor).  Correlations between criterion and predictor variables were not too low and correlations 

between predictor variables did not exceed .643.  Tolerance is calculated using the formula T = 1 

– R2 and variance inflation factor (VIF) is the inverse of Tolerance (1 divided by T).  Commonly 

used cut-off points for determining the presence of multicollinearity are T > .10 and VIF < 10. 

There were no correlational results violating this assumption; therefore, the presence of 

multicollinearity was not assumed. 
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Given the preponderance of evidence provided, normality of the criterion and predictor 

variables is affirmed.  That is, after examining the Normalized Frequency Histograms and 

multicollinearity diagnostics the distributions are assumed to meet parametric assumptions. 

Table 5 

Model Summary Generated from Multiple Regression Analysis of Environmental Education 
Program Frequency 

Regression Model Detail 

R R-Squared Standard Error F Sig 

Omnibus Model 0.728 0.531 0.753 97.628  .000 

Non-standardized 
Coefficients 

Standardized 
Coefficients 

t Sig. B 
Std. 

Error Beta 

(Constant) -.104 .236 -.439 .661

Motivation .724 .066 .620 10.899 .000

Interests .160 .096 .115 1.665 .097

Prior 
Experience     .084 .081 .058 1.037 .301

 

Multiple Regression Analysis of Q1. SPSS 17.0 ANALYZE/REGRESSION/LINEAR, 

there was a significant difference in EE Program Frequency scores were found between a model 

containing three predictor variables (Motivation, Interests, and Prior Experience); R = .728, R2 = 

.531, F (3, 259) = 97.628, p < .001 (two-tailed).  Table 5 is a model summary of the multiple 

regression analysis of Question 2.  The contribution of each predictor variable, when the other is 

controlled for, was evaluated using the standardized Beta for each coefficient.   Motivation 
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makes the strongest unique contribution in explaining the criterion variable (Beta = .620).   The 

unique contribution of Interests was .115, and Prior Experience was .058.   One predictor 

variable, Motivation, made a statistically significant contribution to the prediction of EE Program 

Frequency scores (p < .001).  Furthermore, partial coefficient values were squared to calculate 

how much of the total R2 is uniquely accounted for by each predictor variable.  Motivation 

(partial correlation coefficient = .561) uniquely contributed 31.47%, Interests (partial correlation 

coefficient = .103) uniquely contributed 1.06%, and Prior Experience (partial correlation 

coefficient = .064) uniquely contributed 0.41% to the total R2.   Overall, 53.1% of variance in EE 

program frequency can be explained by motivation, interests, and prior experience. 

Since motivation contributed 31.4% of the variance of the frequency of the use of EE in 

the classroom. I wanted to explore what motivated teachers to attend EE program workshops. 

Responses to survey item eight: “Of the workshops you have attended, please describe the 

frequency that you use the program materials in your instruction and your motivation for 

attending the workshop”, is shown in Figure 3.

 

29.9%

28.4%

9.1%

8.5%

7.8%

7.8%

3.2%

2.5%

2.1%

0.8%

I am personally interested in learning how to teach EE in my …

It was offered as a professional development in my school district.

It was required as part of a college course.

I was encouraged by a friend to attend.

It was offered at a conference or larger workshop.

It was required for EE Certification.

I am not sure why I attended it.

It was offered at a location that I wanted to visit.

There was a stipend offered for attending.

They paid for my substitute.

Why teachers attend EE workshops
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Figure 3. Motivation for attending EE workshops 

Of the 528 responses to what motivated teachers to attend EE program workshops the 

highest percentage of responses (29.9%) were that the teachers took the workshop because they 

were personally interested in learning how to use EE to teach their students.  The other 

significant response was that the workshop was offered as a professional development by their 

school district (28.4%).  It should also be noted that the two items with the lowest response rate: 

the offering of a stipend (2.1%) and a paid substitute (.8%) consisted of monetary compensation 

as motivation to attend a workshop. 

Question 2.  (Q20): Does a teacher’s perception of school conditions and support 

influence the frequency that they use supplementary EE programs? 

For Question 2, least-squares regression was used to analyze relationships between 

teacher’s perception of school conditions and the frequency at which they use supplementary EE 

programs.  The criterion variable for Q20 was EE Program Frequency as assessed by the 

Supplementary Environmental Education Program Implementation Survey (SEEPIS).  The 

predictor variable for the question was participant’s perception of school conditions (School 

Conditions) composite score as assessed by the SEEPIS.  Composite scores were calculated by 

summing participant scores and dividing by the number of questions of the construct (17). 

School Conditions was measured on a 5-point Likert-type scale were 1 being Very strong 

obstacle/prevents implementation, 2 being Strong obstacle, 3 being obstacle, 4 being Small 

obstacle, and 5 being Not an obstacle. 

Reliability Analysis of School Conditions SEEPIS Constructs.  Seventeen questions 

from the SEEPIS were used to capture information about the participant’s overall perception of 
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school conditions and support.  To partially determine if these assumptions were valid, a 

Cronbach’s alpha reliability analysis was run.  Reliability analysis allows one to study the 

properties of measurement scales and the items that compose the scales.  Cronbach’s alpha 

reliability analysis procedure calculates a reliability coefficient that ranges between 0 and 1.  The 

reliability coefficient is based on the average inter-item correlation.  Scale reliability is assumed 

if the coefficient is >=.70.  Accordingly, for the School Condition construct, Cronbach’s alpha 

was calculated at .872 for the seventeen items tested.  Thus, reliability of the predictor variable is 

assumed.  

Univariate Outliers.  A test for univariate outliers was conducted and one was found to 

exist within the distributions and removed.  Standardized zscore values were calculated and 

values that exceeded the critical value of ±3.29 were considered outliers.  Fifty two missing 

values were found in the distributions and removed; thus for Q20, 306 responses from 

participants were received and 254 were entered into the multiple regression model; N = 254. 

Tests of Normality.  Before the Q20 was analyzed, basic parametric assumptions were 

assessed.  To avoid repetition, refer to Q10 for parametric assumptions of the criterion variable 

(EE Program Frequency).  For the predictor variable “School Conditions,” assumptions of 

normality, linearity, and homoscedasticity were evaluated.  That said, two graphical devices were 

created to enable the researcher to visually evaluate the aforementioned assumptions.  

Specifically, the School Conditions frequency histogram is presented to provide visual evidence 

of normality—see Figure 4. 
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Figure 4. Histogram of the School Conditions predictor variable with normal curve 
superimposed 

The normalized histogram indicates slight positive kurtosis = -.604 and some detectable 

skewness (skewness = .651).  To test if this deviation from normality was significant, a zscore 

was calculated using the standard error of the skew (std. error skewness = .153). Results 

indicated that the construct was not normally distributed; (skewness = -.651, z = -4.255, p > 

3.29).  Thus, since the predictor variable exhibited significant deviations from normality, I did 

not assume the construct to be normally distributed.  A log10 transformation of the predictor 

variable (Lg10 School Conditions) was calculated and meets parametric assumptions.  For Q20, 

Lg10 School Conditions was entered into the regression model.  Descriptive statistics for the 

three variables are presented in Table 6. 

 

 



50 
 

Table 6 

Descriptive Statistics for Criterion and Predictor Variables 

Descriptive Statistics for Criterion and Predictor Variables 

Variable Mean Std Deviation Skewness Kurtosis Min Max 

EE Program 
Frequency 2.957 1.049 -.037 -.358 1.00 5.00

School Conditions 3.698 .661 -.651 .604 1.65 5.00

Lg10 School 
Conditions .344 .127 -.291 .402 .000 .639

Note. Standard Error skew = .153, Standard Error Kurtosis = .304 

 

Table 7 

Model Summary Generated from Regression Analysis Indicating a Significant Relationship 
between EE Program Frequency and Lg10 School Conditions 

Model Summary 

   
Unstandarized 
Coefficients 

Standardized 
Coefficients   

Model R R2 B Std. Error Beta t Sig. 

Omnibus Model .33
5 .113 

    
.00
0 

Constant 
  

3.912 .180 
 

21.71
9 

.00
0 

Lg10 School 
Conditions     -2.777 .491 -.335 -5.652 .00

0 

 

Regression Analysis of Q2. Using SPSS 17, ANALYZE/REGRESSION/LINEAR, there 

was a significant relationship between EE program frequency scores and teacher’s perception of 

school conditions and support; r = .335, R2 = .113, F (1, 252) = 31.949, p < .001 (two-tailed)—
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see table 6 for details.  Table 7 provides a model summary generated from the regression 

analysis including standard error (Std. Error), Beta, t statistics (t), and significant level (sig). 

  

Figure 5. Scatter dot plot indicating a negative relationship between Lg10 School Conditions and 
EE Program Frequency 
  

The scatter plot presented in Figure 5 reflects a significant negative relationship between 

the criterion variable and predictor variable.  However, due to the Log10 transformation of the 

predictor variable, these scores represent a positive relationship.  Meaning, as teacher’s 

perception of school conditions and support increase the frequency of supplementary 

environmental education programs increase as well.  R-squared (.113) suggests that 11.3% of the 

reason why EE program frequency scores varies is due to teacher’s perception of school 

conditions and support.  Given the results, the Null Hypothesis is rejected.  

Cross tabulation of responses. To explore differences in perceptions of actions that 

enable the implementation of EE programs between teachers who reported that they used 

supplemental EE programs on a frequent or very frequent basis; N=63, and teachers who 
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reported to seldom or never use supplemental EE programs; N=68.  I cross tabulated responses to 

question thirteen of the survey to create reports of frequent/very frequent and seldom/never.  

Each of the reports indicated three factors that were rated as important by at least ten percent of 

the respondents.  Figure 6 shows the top three rated factors of the frequent/very frequent 

respondents and Figure 7 shows the seldom/never responses.  

 

25.0%

13.2%

11.8%

Attended professional development to learn 
more about environmental education

Relied on my own expertise and experience

Received community resources and expertise 
support

 

Figure 6. Bar graph indicating the three highest rated enablers of teachers who use 
supplementary EE programs frequently and very frequently. 
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25.0%

19.1%

11.8%

Attended professional development to learn 
more about environmental education

Collaborated with other teachers

Modified supplimentary program materials to 
align with my needs

 

Figure 7. Bar graph indicating the three highest rated enablers of teachers who seldom or never 
use supplementary EE programs. 

 

 Twenty-five percent of both the frequent/very frequent and the seldom/never respondents 

indicated that they felt that the most important action they can take to increase the frequency of 

EE program implementation was to attend professional development.  Of the teachers who used 

supplemental EE programs frequently or very frequently, 13.1% stated that they relied on their 

own expertise and experience and 11.8% relied on community resources and expertise support. 

The teachers who seldom or never used supplementary EE programs stated that they 

collaborated with other teachers (19.1%) or modified the program materials to align with their 

needs (11.8%). 

I also cross tabulated the question fifteen which asked respondents what they felt was the 

biggest obstacle to implementing EE programs by two sub-groups frequently/very frequently, 

N=71,  and seldom/never groups, N=76,  to  explore the difference in perceptions of the obstacles 
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that hinder the frequency of implementing EE in the classroom.  Both of the cross tabulated 

reports had five obstacles that were reported by 9.9% or more of the respondents.  

Figure 8 shows the top five obstacles of the frequently/very frequently sub-group and 

Figure 9 the top five obstacles of the seldom/never sub-group:  

18.3%

14.1%

11.3%

9.9%

9.9%

Lack of equipment, materials, supplies

The length of time allocated for instruction

Emphasis of teaching to state mandated 
assessments

Program is not aligned to grade level, or subject 
that I teach

The motivation/behavior of my students

 

Figure 8.  Bar graph indicating obstacles of teachers who use EE programs frequently and very 
frequently. 

 
 

 

21.1%

15.8%

10.5%

10.5%

10.5%

Program is not aligned to grade level, or 
subject that I teach

Emphasis of teaching to state mandated 
assessments

My lack of knowledge of 
science/environmental content

The length of time allocated for instruction

Lack of equipment, materials, supplies

 
Figure 9. Bar graph indicating obstacles of teachers who seldom or never use EE programs. 
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The perceived obstacles of the frequent/very frequent sub-group fell into the categories of 

lack of equipment, materials and supplies (18.3%); allocation of time for instruction (14.1%); 

emphasis on state mandated testing (11.3%), programs are not aligned with grade or subject, 

(9.9%) and motivation or behavior of students (9.9%).  The perceptions of obstacles among the 

seldom/never subgroup differed from their higher frequency users in that they felt that their 

biggest obstacle were that the programs were not aligned to their subject or grade level (21.1%). 

The seldom/never sub-group also felt that other obstacles were the emphasis on state mandated 

testing (15.8%); lack of content knowledge (10.5%); the length of time allocated for instruction 

(10.5%) and rated as fifth was lack of materials, equipment and supplies (10.5%). 

Question 3.  (Q30): Does a teacher’s perception of the effectiveness in the way the 

program is delivered influence the frequency that they use the program in the classroom? 

For Question 3, least-squares regression was used to analyze relationships between 

teacher’s perception of the effectiveness in the way the program is delivered and the frequency at 

which they use supplementary EE programs.  The criterion variable for Q30 was EE Program 

Frequency as assessed by question 10 on the Supplementary Environmental Education Program 

Implementation Survey (SEEPIS).  The predictor variable for the question was participant’s 

perception effectiveness in the way the EE program is delivered (Effectiveness) composite score 

as assessed by question 9 on the SEEPIS.  Composite scores were calculated by summing 

participant scores and dividing by the number of questions of the construct (8). Effectiveness 

was measured on a 4-point Likert-type scale were 1 being Not Important, 2 being Somewhat 

Important, 3 being Important, and 4 being Very Important. 
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 Figure 10 shows the responses, N=251, to survey item nine that asks; “How important is 

the way that the program is delivered to your decision to use the program materials in your 

instruction”?  Items that emerged to be important to very important were the usability of the 

curriculum materials (3.49); the topics covered in the curriculum (3.36); the activities that were 

conducted at the workshop (3.32) and the materials and supplies that were received at the 

workshop (3.20).  Factors that were rated as somewhat important were the pedagogical methods 

presented (2.91); the format of the workshop, (2.85); program support, websites and resources 

available (2.84) and the amount of time that elapsed since the teacher attended the workshop 

(2.32). 

  

3.49

3.36

3.32

3.20

2.91

2.85

2.84

2.32

The usability of the curriculum materials

The topics covered in the curriculum

The activities you did in the workshop

Materials or supplies you received at the workshop

The pedagogical methods used in the program 
activities

The format in which the workshop was presented

Program support, websites and resources available 
after the workshop

The time that has elapsed since you attended the 
workshop

Rating of factors in considering using supplementary EE Program Materials

Figure 10. Rating of factors in considering using supplementary EE program materials. 

Reliability Analysis of Effectiveness SEEPIS Constructs. 

Eight questions from the SEEPIS were used to capture information about the participant’s 

overall perception of the effectiveness in the way the EE program is delivered.  To partially 
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determine if these assumptions were valid, a Cronbach’s alpha reliability analysis was run. 

Reliability analysis allows one to study the properties of measurement scales and the items that 

compose the scales.  Cronbach’s alpha reliability analysis procedure calculates a reliability 

coefficient that ranges between 0 and 1.  The reliability coefficient is based on the average inter-

item correlation.  Scale reliability is assumed if the coefficient is >=.70. Accordingly, for the 

School Condition construct, Cronbach’s alpha was calculated at .785 for the eight items tested. 

Thus, reliability of the predictor variable is assumed. 

Univariate Outliers. A test for univariate outliers was conducted and four were found to 

exist within the distributions and removed.  Standardized zscore values were calculated and 

values that exceeded the critical value of ±3.29 were considered outliers.  Sixty eight missing 

values were found in the distributions and removed; thus for Q30, 306 responses from 

participants were received and 234 were entered into the multiple regression model; N = 234. 

Tests of Normality. Before the Q30 was analyzed, basic parametric assumptions were 

assessed.  To avoid repetition, refer to Q10 for parametric assumptions of the criterion variable 

(EE Program Frequency).  For the predictor variable “Effectiveness,” assumptions of normality, 

linearity, and homoscedasticity were evaluated.  That said, two graphical devices were created to 

enable the researcher to visually evaluate the aforementioned assumptions.  Specifically, the 

Effectiveness frequency histogram is presented to provide visual evidence of normality—see 

Figure 11.  

The normalized histogram indicates negative skewness = -.836 and detectable kurtosis 

(kurtosis = 1.730).  To test if this deviation from normality was significant, a zscore was 

calculated using the standard error of the kurtosis (std. error kurtosis = .317).  Results indicated 
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that the construct was not normally distributed; (skewness = -.836, z = -5.258, p > 3.29; 

skewness = 1.730, z = 5.457, p > 3.29).  

 

 

 

 

 

 

 

 

 

 

 

Figure 11. Histogram of the Effectiveness predictor variable with normal curve superimposed 

 

Thus, since the predictor variable did exhibited significant deviations from normality, the 

researcher does not assume the construct to be normally distributed.  A log10 transformation of 

the predictor variable (Lg10 Effectiveness) was calculated and meets parametric assumptions. 

For Q30, Lg10 Effectiveness was entered into the regression model.  Descriptive statistics for the 

three variables are presented in Table 8. 
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Table 8 

Descriptive Statistics for Criterion and Predictor Variables. 

Descriptive Statistics for Criterion and Predictor Variables 

Variable Mean Std Deviation Skewness Kurtosis Min Max 

EE Program 
Frequency 3.038 1.033 -.101 -.260 1.00 5.00

Effectiveness 3.073 .506 -.836 1.730 1.25 4.00

Lg10 Effectiveness .460 .073 .146 .653 .301 .677

Note. Standard Error skew = .159, Standard Error Kurtosis = .317 
 

Regression Analysis of Q3. Using SPSS 17, ANALYZE/REGRESSION/LINEAR, there 

was a significant relationship between EE program frequency scores and teacher’s perception of 

the effectiveness in the way the program is delivered; r = .317, R2 = .100, F (1, 232) = 25.888, p 

< .001 (two-tailed)—see Table 7 for details. 

Table 9 

Model Summary Generated from Regression Analysis Indicating a Significant Relationship 
between EE Program Frequency and Lg10 Effectiveness 

Model Summary 

   
Unstandarized 
Coefficients 

Standardized 
Coefficients   

Model R R2 B Std. Error Beta t Sig. 

Omnibus Model .31
7 .100 

    
.00
0 

Constant 
  

5.096 .409 
 

12.44
6 

.00
0 

Lg10 Effectiveness     -4.469 .878 -.317 -5.088 .00
0 
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 Table 9 provides a model summary generated from the regression analysis including standard 

error (Std. Error), Beta, t statistics (t), and significant level (sig). 

 

Hypothesis is rejected.  

 

Figure 12. Scatter dot plot indicating a negative relationship between Lg10 Effectiveness and EE 
Program Frequency 

The scatter plot presented in Figure12 reflects a significant negative relationship between 

the criterion variable and predictor variable.  However, due to the Log10 transformation of the 

predictor variable, these scores represent a positive relationship.  Meaning, as teacher’s 

perception of the effectiveness in the way the program is delivered increases the frequency in the 

use of supplementary environmental education programs increase as well. R-squared (.100) 

suggests that 10.0% of the reason why EE program frequency scores varies is due to teacher’s 

perception of the effectiveness in the way the program is delivered.  Given the results, the Null 
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      Question 4.  (Q40): Is there a combination of variables within teacher attributes, school 

 

conditions, material content and program delivery that can predict the frequency of use of EE 

materials in a classroom? 

For Question 4, five analysis of variance (ANOVA) analyses were used to analyze 

relationships between teacher demographics and the frequency at which they use supplementary 

EE programs.  The dependent variable for Q40 was EE Program Frequency as assessed by the 

Supplementary Environmental Education Program Implementation Survey (SEEPIS).  The 

independent variables for the question were participant’s age (Age; Q40A), gender (Gender; 

Q40B), years of experience (Experience; Q40C), National Board certified (NBC; Q40D), and NC 

DENR EE certified (NC DENR EE; Q40E). Age was scaled on an 8-point Likert-type scale were 

1 being 21-25, 2 being 26-30, 3 being 31-35, 4 being 36-40, 5 being 41-45, 6 being 46-50, 7 

being 51-55, 4 being 56-60, and 8 being 60 and above.  Experience was continuously scaled 

from 1 to 20 years; gender was measured as 1 being Male and 2 being Female; and National 

Board Certified and North Carolina Department of Environment and Natural Resources (NC 

DENR) EE Certified were measured on a scale as 1 being No, and 2 being Yes. 

Univariate Outliers. A test for univariate outliers was conducted and none were found to 

exist within the distributions.  Standardized zscore values were calculated and values that 

exceeded the critical value of ±3.29 were considered outliers.  For the first analysis (Q40A), 

thirty- eight missing values were found in the distributions and removed (N = 268); for the 

second analysis (Q40B), thirty-eight missing values were found in the distributions and removed 

(N = 268); for Q40C, forty-four missing values were found in the distributions and removed (N = 

262); for Q40D, seventy-five missing values were found in the distributions and removed (N = 
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231); and for Q40E), one hundred-two missing values were found in the distributions and 

removed (N = 204). 

Table 10 

 

e Statistics for Dependent and Independent Variables 

ndent Variables 

Descriptiv

Descriptive Statistics for Dependent and Indepe

Hypothesis Variable Mean 
Std 

Deviation Skewness
Error  

Std. 
Error of 
Kurtosis 

M
in Max 

Std. 

Skew Kurtosis 

Q4A 
Program 

uency 
2.878 1.090 -0.033 0.149 -0.494 0.297 1 5

EE 

Freq

Age 5.422 2.003 -0.055 0.149 -0.942 0.297 2 9

Q4B 
am 

uency 

Q4C 
 

uency 
-

 2

Q4D 
uency 

1.217 0.413 1.386 0.160 -0.080 0.319 1 2

Q4E uency 

EE 
Progr
Freq

Gender 

2.878 1.090 -0.033 0.149 -0.494 0.297 1 5

1.817 0.387 -1.650 0.149 0.729 0.297 1 2

EE 
Program
Freq

Experience 

2.878 1.094 -0.039 0.150 0.486 0.300 1 5

12.508 6.381 -0.145 0.150 -1.388 0.300 1 0

EE 
Program 
Freq

National 
Board 

2.887 1.092 -0.016 0.160 -0.447 0.319 1 5

Certified 

EE 
Program 
Freq

NC EE 

2.917 1.104 0.011 0.170 -0.467 0.339 1 5

1.108 0.311 2.547 0.170 4.533 0.339 1 2

 

Tests of Normality. Before the Q40 was analyzed, basic parametric assumptions were 
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assesse le 

y. To examine the assumption of homogeneity of variance Levene’s  

test wa

 Q40C: 

ns from normality, 

the rese

  Using SPSS 17, ANALYZE/COMPARE MEANS/ONE-

WAY A e 

d 

 

E 

d. To avoid repetition, refer to Q10 for parametric assumptions of the dependent variab

(EE Program Frequency).  

Test of Homogeneit

s run. Homogeneity of variance is evaluated to determine if distributions are equal across 

levels of the Independent variables (Age, Gender, Experience, NBC, and NC DENR EE).  

Results from Levene’s test found that the distributions were equal across all groups of the 

independent variables; Q40A: F (7, 260) = .972, p = .452; Q40B: F (1, 266) = .175, p = .676;

F (19, 242) = 1.291, p = .190; Q40D: F (1, 229) = .231, p = .631; and Q40E: F (1, 202) = 2.891, p 

= .091.  These results suggest that the distributions are equally distributed. 

Thus, since the predictor variable did not exhibit significant deviatio

archer assumes the constructs to be normally distributed.  Descriptive statistics for the 

variables are presented in Table 10. 

ANOVA Analysis of Q4.

NOVA, one statistically significant difference in EE Program Frequency scores wer

found between NC DENR EE certified teachers; F (1, 202) = 10.988, eta-squared = .052, p = 

.001—see Table 11 and Figure 14 for details.  Table 11 provides descriptive statistics generate

from the five ANOVA analyses including sums of squares, degree of freedom (df), mean square,

F statistic (F), significant level (sig), and eta-squared.  As indicated by Figure 13 mean scores for 

NC DENR EE groups were No (M = 2.830, SD = 1.050) and Yes (M = 3.636, SD = 1.293). 

Based on these results, Q40E is rejected.  That is, there is a significant difference in use of 

supplementary environmental education programs between teachers who are NC DENR E

certified and teachers who are not certified. 
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Table 11 

ANOVA Analysis Indicating Difference between EE Program Frequency and NC DENR EE 
 

Hypothesis Source 
Sum of 
Squares df 

Mean 
Square F Sig. 

Eta-
Squared

Q40A 

 

 

Between 
Groups    12.922 7 1.846 1.579 0.142 0.041

Within 
Groups 304.015 260 1.169       

Total 2535.000 268         

Q40B 

 

Between 
Groups 8.984 1 8.984 7.760 0.006 0.028

Within 
Groups 307.953 266 1.158       

Total 2535.000 268         

Q40C 

 

Between 
Groups 30.286 19 1.594 1.369 0.143 0.097

Within 
Groups 281.805 242 1.164       

Total 2482.000 262         

Q40D 

 

Between 
Groups 3.451 1 3.451 2.910 0.089 0.013

Within 
Groups 271.623 229 1.186       

Total 2201.000 231         

Q40E 

Between 
Groups 12.773 1 12.773 10.988 0.001 0.052

Within 
Groups 234.811 202 1.162       

Total 1983.000 204         

 

 

 



65 
 

 

 

 

Figure 13. Estimated Marginal Means plot indicating a significant difference in EE Program 
Frequency across NC DENR EE certified teachers. 
 
Summary 

The findings of this study suggest that the frequency which a teacher might use 

supplementary EE programs in their classroom may be influenced by several predictors.  Teacher 

attributes such as interests and prior experience show to have influence the frequency that 

supplementary EE programs are used in their classrooms and their motivation for attending the 

EE program workshop and implementing the program is significant. 

There appears to be a correlation between a positive perception of school conditions and 

support to the frequency that supplementary EE programs are used.  Another factor that emerged 
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in this study was that perception of what the obstacles to implementing EE programs vary 

between those teachers who tend to use the programs more frequently than those who use them 

less frequently.  There also appears to be a difference between these two groups in what actions 

need to be taken to increase the frequency of EE in their classrooms. 

The study found what supplementary EE programs were being used by teachers and that 

there is a positive relationship between a teacher’s perception of the effectiveness in the way 

they supplementary EE programs are delivered and the increase in the frequency of 

implementation of programs in their classrooms.  

 The study also found that there is a combination of factors that can serve as predictors to 

the frequency that a teacher will use supplementary EE programs in their classrooms.   

In the next chapter, I will discuss these findings in detail, draw conclusions of this study 

and provide recommendations for practitioners and future researchers. 
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Chapter Five 

Conclusions and Recommendations  

As school systems adopt curricula that focus on the use of hands-on, problem based 

instruction (Partnership for 21st Century Skills, 2007), and Science, Technology, Engineering 

and Math (STEM), (President’s Council of Advisors on Science and Technology, 2010) to solve 

real-world problems, there is a great opportunity to integrate the concepts of EE and ESD.  

Advocates for the integration of EE and ESD in public school instruction have supported efforts 

to establish sustainability literacy as a requirement for degree programs, and to legislate 

requirements through initiatives such as the Leave No Child Inside Act of 2009 (H.R.2054, 

2009).   The goal behind such efforts is to integrate sustainability literacy into all programs of 

instruction.  This, in turn, will enhance the STEM and environmental literacy of public school 

students by fostering understanding and application of solutions to both the local and global 

environmental challenges, and provide the resources required to train and support teachers for 

such instruction. 

 Supplementary environmental education programs developed by both private and public 

agencies and organizations have great potential to provide our schools with current, research 

based curriculum materials and program support that meets the needs of school reform efforts.  

These programs are continuously evolving to provide curriculum materials and instructional 

methods meet rigorous guidelines (NAAEE, 2000a) that are aligned with state and national 

academic standards to meet the needs of the changing school climate (NAAEE, 2000b).  

The National Science Board (2002) showed that the use of environmental education 

models used for the integration of core curriculum subjects is effective for improving student 

motivation, academic achievement, and STEM literacy.  The results of this study demonstrated 
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that students, parents, teachers and administrators who use an EE model are viewed positively. 

Despite their positive attitudes, the research found that teachers continued to feel that there were 

barriers to the implementation of EE and ESD.  These barriers were aligned with previous 

studies and that tended to fall within the categories of: (a) emphasis on state testing and 

standards, (b) lack of materials and supplies, (c) lack of planning time and  (e) lack of content 

and pedagogical knowledge (Barrett, 2007; Chankook & Fortner, 2006; Cutter-MacKenzie & 

Smith, 2003; Dyment, 2005; Ernst, 2009; Gruenewald, 2005; Hanna, 1992; Heimlich et al., 

2004; Milbrath, 1995; Moore, 2005).   It should be noted that the barrier of lack of 

administrative support was not as significant in this study, and this is a divergence from the 

results of previous studies (Barrett, 2007; Ernst, 2009).  

The majority of the studies that comprised the literature review relied upon school-based, 

self-contained environmental programs, or on exit surveys of specific workshops.  Some 

researchers appear to have overlooked to this point an examination of the many supplementary 

programs available to teachers and  identification of factors that predict the frequency which 

they are being implemented in the classroom.  Therefore, the purpose of this study was to 

identify factors that influence the implementation of supplementary environmental education 

programs by middle school teachers and to use these factors to predict the frequency which 

teachers might implement EE programs in their classrooms.  The research questions that framed 

this study included: 

1. Do teacher attributes such as motivation, interests and prior experience influence the 

frequency that supplementary EE programs are used in their classrooms? 

2.  Does a teacher’s perception of school conditions and support influence the frequency 

that they use supplementary EE programs? 
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3. Does a teacher’s perception of the effectiveness in the way the program is delivered 

influence the frequency that they use the program in the classroom? 

4.  Is there a combination of variables within teacher attributes, school conditions, 

material content and program delivery that can predict the frequency of use of EE materials in a 

classroom? 

I used of a cross-sectional survey model that collected data across four categories:  (a) 

how supplementary EE program materials were used in the classroom, (b) teacher motivation, 

experience, interests and attitudes, (c) perceptions of school conditions, and (d) perceptions of 

EE program workshops and materials.   

I developed the Supplementary Environmental Education Program Implementation 

Survey (SEEPIS) as the instrument for this study by adapting items from several existing valid 

and reliable surveys used in prior studies (Bennett & Matthews, 2005; Ernst, 2007).  The survey 

can be found in Appendix A.  The sample population consisted of middle school teachers in 

North Carolina who had completed training one or more supplementary EE programs.   

Descriptive statistics were used to analyze the data collected.  The statistical computer program 

Statistical Package for the Social Sciences (SPSS) was used to conduct a series of factor analysis 

tests to extract different factors to which factors yeild interpretive results.  Frequencies, 

orrelation matrixes and lines of regression were used to analyze and interpret data.  

The dependent variable was the frequency which supplimentary EE programs are used by 

a teacher.  The key independent variables were (a) teacher attributes, (b) teacher perception of 

school support, and (c) teacher perception of how the workshops were delivered.  Upon 

completion of the survey, data was coded and evaluated using SPSS 17.  Means, standard 

deviations, and ranges were calculated for each Likert-scale item in the survey and frequencies 
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for multiple-choice items.  To determine interrelationships of items in each category I conducted 

one-way analysis of variances (ANOVAs) to determine the amount of variance of each item.  I 

placed items in categories of variance by determining their total mean squares.  Items that had a 

correlation ratio of .5 or higher were then selected for a multiple regression analysis in order to 

identify possible predictors to EE program use.  Chapter four provides a full account of the data 

and results of the survey.    

Summary of Findings 

 The influence of teacher attributes on the integration of EE programs.  Motivation, 

interests and prior experience emerged as a positive influence on the likelihood of teachers to use 

supplementary EE programs during instruction.  Overall, 53.1% of variance in EE program 

frequency can be explained by Motivation, Interests, and Prior Experience.  One predictor 

variable, Motivation, was a statistically significant contribution to the prediction of EE Program 

Frequency scores (p < .001).  The significance of this variable is not surprising, as the results of 

the study confirmed one of the benefits of the experiential, hands-on, problem-based nature of 

supplementary EE programs are that they contribute to positive responses from teachers who 

attend the workshops (Banks, Elser, & Saltz, 2005; Ernst, 2007; Summers, Childs, & Corney, 

2005; Wade, 1996; Zosel, 1988).  Motivation and interests were influenced by prior experiences 

which supports the study of Wells and Lekies (2006), who found that childhood participation 

with “wild” nature (e.g., hiking, camping, or playing in the woods), had a significant, positive 

effect on both adult environmental attitudes and behaviors.  That is, people who participated in 

“wild” nature activities as children were more likely to have pro-environmental attitudes and 

behaviors as adults.  

 How perception of school conditions influence the integration of EE programs.  
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Teacher perception of school conditions appeared to influence the integration of EE programs in 

the classroom.  As a teacher’s perception of school conditions and support increased, the 

frequency of supplementary environmental education programs increases as well.  Results 

showed that teachers have a positive attitude in the use of EE programs in their classrooms.  Of 

the 275 teachers who responded to the question of how frequently would they like to implement 

supplementary EE programs in their classroom, 159 (60%) said they would like to use the 

program more than they currently do, and 30 (11.3%) stated that they would use the program 

much more that they use it now.  

Teachers perceived a variety of barriers that followed trends of previous studies (Barrett, 

2007; Chankook & Fortner, 2006; Cutter-MacKenzie & Smith, 2003; Dyment, 2005; Ernst, 

2009; Gruenewald, 2005; Hanna, 1992; Heimlich et al., 2004; Milbrath, 1995; Moore, 2005).  

However, within frequency of implementation sub-groups, barriers to implementing 

supplementary EE programs and actions necessary to increase the frequency of use varied 

slightly.  The perceived obstacles of the frequent/very frequent sub-group fell into the categories 

of lack of equipment, materials and supplies (18.3%); allocation of time for instruction (14.1%); 

emphasis on state mandated testing (11.3%), programs are not aligned with grade or subject, 

(9.9%) and motivation or behavior of students (9.9%).  The seldom/never subgroup tended to 

reported their biggest obstacle was that the programs were not aligned to their subject or grade 

level (21.1%).  The seldom/never sub-group also felt that other obstacles were: the emphasis on 

state mandated testing (15.8%); lack of content knowledge (10.5%); the length of time allocated 

for instruction (10.5%) and rated as fifth, was lack of materials, equipment and supplies (10.5%). 

The perception of what actions would serve to increase the frequency of implementation 

also varied within sub-groups.  Both sub-groups agreed that attending professional development 
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workshops were the number one facilitator to implementing EE programs by 25% of  both the 

frequent/very frequent and the seldom/never respondents.  Several teachers commented that the 

wanted more information about how to use the programs better.  One teacher commented that 

they needed “additional information on these programs and the time to add them into the 

curriculum would cause me to use these programs,” while another stated, “If our Green Team 

could find the funds and know how, I believe that any EE program would be beneficial.” 

The frequent/very frequent sub-group stated that they relied on their own expertise and 

experience (13.1%), and on community resources and expertise support (11.8%), were rated the 

highest.  Some of these high frequency teachers made comments that they used resources to 

overcome barriers.  When asked what their biggest barrier was, some of their comments 

included: “The biggest reasons why I would limit the frequency that I use supplementary EE 

programs in my instruction are a lack of materials/supplies needed to do many activities”, and 

“The drop in the economy has translated to an inability to pay for field trips to locations that 

facilitate EE programs.”  Some of the teachers stated that they would increase the use of the 

materials if additional content subjects were included with comments such as: “One of our big 

units of study is Space so if I had something that would relate to that I would use it.” 

The teachers who seldom or never used supplementary EE programs stated that they 

collaborated with other teachers (19.1%) or modified the program materials to align with their 

needs (11.8%).  One of the low frequency teachers commented that they would use EE programs 

more frequently if they “provided more training and got more teachers to use it.” Some of the 

comments from the seldom/never sub-group identified frustration with several barriers such as 

“the lack of understanding of the material, along with limited amount of planning, community 

support, and budgeting all make it incredibly difficult to implement supplementary EE 
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programs.”  These comments suggest that some of these teachers may not have the content 

knowledge, or skills needed to access resources they need to implement the programs. 

 How the perception of the effectiveness of program delivery influences the 

implementation of EE programs.  Teachers attended supplementary environmental education 

workshops for a variety of reasons.  Teachers responded to what motivated them to attend the 

workshops. Several teachers attended more than one workshop, which resulted in 528 responses 

to what motivated teachers to attend EE program workshops.  The highest percentage of 

responses (29.9%) was that the teachers took the workshop because they were personally 

interested in learning how to use EE to teach their students.  The other significant response 

(28.4%) was that the workshop was offered as a professional development by their school 

district.  It should also be noted that the two items with the lowest response rate: the offering of a 

stipend (2.1%) and a paid substitute (.8%) consisted of monetary compensation as motivation to 

attend a workshop. 

   The degree to which teachers found EE programs effective influenced the frequency with 

which they were used in their classrooms.  Comments included statements such as, “I really use 

my EE programs quite a bit, I am a better North Carolina teacher as a result of having these 

courses.”   

 Program delivery factors that emerged to be important to very important were usability of 

the program materials (mean= 3.49); the topics covered in the curriculum (mean= 3.36); the 

activities that were conducted at the workshop (mean= 3.32) and the materials and supplies that 

were received at the workshop (mean= 3.20).  Factors that were rated as somewhat important 

were the pedagogical methods presented (mean= 2.91); the format of the workshop, 

(mean=2.85); program support, websites and resources available (mean= 2.84) and the amount of 
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time that elapsed since the teacher attended the workshop (mean= 2.32). 

 Identifying predictive variables that support the use of EE materials.  Certification in 

the North Carolina DENR EE certification program was a significant factor in predicting EE 

program frequency.  ANOVA analysis revealed that certified teachers were more likely to use 

supplementary EE programs than those who were not certified.  This finding is not a surprise. 

Since the EE certification is a voluntary program that is not recognized as the North Carolina 

Department of Public Instruction and there are no other extrinsic material rewards, it tends to 

attract only intrinsically motivated teachers with a genuine interest in the subject.  Teachers who 

participate in this program are highly motivated to use EE programs in their classrooms and 

often have attended several supplementary EE program workshops and made contact with both 

facilitators and fellow participants who can provide them with the resources that less frequent EE 

program users are unaware of. 

 High frequency users of EE programs who were not NCDENR Certified tended to fall 

within the same attributes of teachers who are in the certified program, as described by Bennet 

and  Mathews (2005), in that they are usually older teachers with more than seventeen years of 

teaching experience, are certified as a science teacher but did not receive any instruction in the 

use of EE as part of their  pre-service training.  Most attribute their interest in environmental 

issues to early life experiences and environmental interests of their parents. 

Implications 

 The influence of teacher attributes on the integration of EE programs.  The influence 

demonstrated by motivation, interests and prior experience affirms the work of Yero (2002), who 

found that “what a teacher says and does springs from that teacher’s inner reality—the 

worldview, beliefs, values, and other thinking processes that are so familiar they become 
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invisible hidden foundations profoundly influence the behavior and perceptions of a person or 

institution.  They enable some actions and inhibit others” (p. 1). 

 Comments by teachers indicated that attendance at the workshops were very beneficial 

and agreed with Bennett and Matthews’ (2005) study of teachers who attended similar 

workshops, in that they stated that prior to attending workshops they were initially reluctant to 

teach environmental science in their classrooms due to lack of content knowledge or being 

uncomfortable with the topics.  Such information can be useful to EE program administrators 

who need to understand that many of the benefits of experiential, hands on, problem based nature 

of EE contributes to positive responses from teachers who attend professional development to 

learn how to teach EE ( Ernst, 2007; Summers, Childs, & Corney, 2005). 

 It is also very important for school leaders that wish to implement and sustain the use of 

EE programs in their school to understand that teachers often respond positively to the type of 

participatory, hands-on training that is usually offered in EE workshops, and they will return 

from the workshops motivated to implement the training in their classrooms.  The findings also 

reinforces prior studies by Barrett (2007), Dyment (2005), Ernst (2009), Gruenewald (2005) and 

Moore (2005), who found that teachers need continuous supplemental training and access to both 

resources and administrative support to effectively implement the programs in their schools.  

My interpretation of the results of this study verifies the importance of providing our 

young people with outdoor based activities if we want them to pass on sustainable values in 

adulthood.  The results reemphasize the need to provide our future teachers with positive outdoor 

experiences and the use of sustainable practices during teacher preparation.  As higher education 

and school districts develop professional development they should consider the implications that 
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hands-on outdoor experiences have on increased long term interest in EE and ESD and 

motivation to integrate it  in classroom instruction. 

 How perception of school conditions influence the implementation of EE programs.  

Ernst (2007) and Yaro (2002) demonstrate that teachers are more likely to integrate instructional 

strategies that are perceived favorably within the school setting.  My results from this study 

affirmed this assertion through the established correlation between perceptions of school 

conditions and the likelihood of integrating EE programs.  Respondents in this study made 

statements such as, “I limit the use of supplementary EE programs in instruction because of the 

emphasis placed on covering the NCSCOS, having the planning time to integrate the EE 

programs in instruction, and the lack of support from administration and parents.”  

Teachers often addressed the barrier of instructional time and made comments such as, “I 

think instructional time constraints are the biggest hamper on using EE programs in my 

classroom.  Sometimes I just don't have enough time to include some of the great activities and 

still teach the objectives that are mandated by the state.”  Others especially the very 

frequent/frequent sub-groups complained that they were hampered the frequency that they used 

EE programs by funds and materials stating: “It all boils down to having the funds to pay for 

materials, supplies and transportation costs.”  Many indicated that they would use EE programs 

more frequently if this barrier were lifted with comments such as: “More equipment would 

increase the time I spent teaching with EE as a focal point.”   These sentiments were shared by 

many and fall within the same theme of  (a) emphasis on state testing and standards, (b) lack of 

funding and materials, (c) lack of planning time, and (d) lack of content and pedagogical 

knowledge that has been stated in prior studies (Barrett, 2007; Chankook & Fortner, 2006; 
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Cutter-MacKenzie & Smith, 2003; Dyment, 2005; Ernst, 2009; Gruenewald, 2005; Hanna, 1992; 

Heimlich et al., 2004; Milbrath, 1995; Moore, 2005). 

The barriers and facilitators to the frequency of EE program implementation were 

perceived differently by each of the frequency sub-groups.  Those teachers who used the 

programs more frequently tended to use their own knowledge of the program and solicit 

community resources to negotiate their barriers.  This might be because these teachers are 

comfortable enough with the program materials that they are able to integrate them into their 

instruction and because of their interest and motivation make efforts to access resources and 

leverage support needed for implementation.  While teachers in the lower frequency sub-groups 

tended to collaborate with other teachers, or try to modify their materials to fit within their needs, 

possibly because they were not aware of how to use the materials, were uncomfortable with the 

content, or were unaware of how to access resource support.  It is apparent that increasing the 

frequency of use of these programs is supported by applying more emphasis on becoming 

comfortable with the content, aligning and integrating the materials into core curriculum and 

how to access resources, such as grant writing or learning about local agency support.  These 

topics could be integrated into the initial workshops, or can be included as a follow up session. 

An important finding of this study is the positive attitude that teachers had towards using 

EE programs in their classrooms.  Of the teachers who responded to the question how much 

would they like to use EE program materials, 159 (60%) said they would like to use the program 

more than they currently do, and 30 (11.3%) stated that they would use the program much more 

that they use it now.  As school systems seek models to implement hands-on, inquiry based 

curriculum, they may want to adopt programs that their teachers are motivated to use.  Reform 

models that address the barriers to the implantation of EE programs have the potential of a high 
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frequency of use, and this study supports this assertion.  I recommend that agencies and 

organizations who are interested in getting their programs into the mainstream of public 

education could address the barriers that prevent their programs from being implemented. 

 How the perception of the effectiveness of program delivery influences EE program 

implementation.  Difficult decisions about what content is included and what is excluded are 

often necessary, given the limited instructional hours and varying demands teachers face.  

Frequently the perception of program delivery is a major point of consideration by school 

districts in the selection for implementation and integration.  The key items listed as important to 

very important, included 1) the usability of the curriculum materials, 2) the topics covered in the 

curriculum, 3) the activities that were conducted at the workshop and 4) the materials and 

supplies that were received at the workshop support the research of the North American 

Association for Environmental Education (NAAEE), which developed the book: Environmental 

Education Materials: Guidelines for Excellence in 2002 (NAAEE, 2002a).  NAEE provides 

guidance to environmental program administrators for the delivery of EE programs, and builds 

their curricula around these factors.  These guidelines address many of the issues found in the 

study.   

 Key factors that that were rated as somewhat important fell into the categories of 

pedagogical methods, the format of the workshop, program support, websites and resources 

available.  My personal workshop experience has been that they were frequently facilitated by 

non-formal teachers who led the participants through a series of activities without providing 

much background or content knowledge.  Pedagogical methods of integration, or alignment with 

standards were rarely discussed.  Many of these programs developed, or are in the process of 

developing on-line resources and program support which are important considerations when 
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schools adopt curriculum programs. 

 The supplementary program workshop attended and used by the most respondents was 

Project WILD.  Project Learning Tree was the program that respondents used the least or never.   

For the purposes of this study, I did not explore in detail why teachers chose to use these 

programs.  The factors why teachers attended these particular programs and the frequency that 

they use them could lead to insight of the needs of teachers in the development of EE program 

materials.  Thus, there is a need to expand and engage in further investigation into this area of 

research.  

 Another important finding in this study was that teachers attended program workshops 

because they were offered by their school district.  This is an important implication for an 

organization that is trying to increase the number of participants in their programs.   Given how 

important location is to teachers, partnering with school districts in finding ways to make local 

programming affordable and readily available will likely support and enhance successful 

participation.   

 Identifying predictive variables that support the use of EE materials.  The role of the 

North Carolina Department of Environment and Natural Resources Environmental Educator 

Certification program in supporting the use of EE materials suggested that the program is an 

effective model for providing teachers with the experience, confidence and motivation necessary 

to overcome many of the barriers that are perceive by their fellow teachers to frequently 

implement EE programs in their school. 

 The required components of the program included instructional workshops, outdoor 

experiences, knowledge of EE resources and facilities, teaching experiences, a community action 

partnership project and continuing education.  This study asserts the effectiveness of the NC 
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DENR program in providing our educator with the experiences, content knowledge and skills 

necessary to collaborate with community resources to leverage needed resources and support to 

effectively implement EE programs in their classrooms. 

 The development of a national EE certification is currently under development by the 

North American Association of Environmental Educators (NAAEE).  Initiatives like these 

should be considered by local school systems as a viable and cost effective way of developing 

and recognizing teachers as effective environmental and sustainable development educators. 

 As the integration of environmental literacy becomes mandated in public schools by state 

and local legislature, there will be a need for in-service professional development in order to 

train our current teachers in the implementation of EE in the curriculum.  This study implies that 

the NC DENR EE certification program is an excellent model for the development of K-12 

educators who can effectively implement EE programs.  

Recommendations for Further Research 

 This study focused on middle school teachers in North Carolina who participated in at least 

one supplementary EE program workshop.  My study identified need for future research in order 

to contribute to a better understanding of why teachers attend supplementary EE program 

workshops, how they use these programs to integrate EE/ESD concepts in their instruction, and 

how supplementary program delivery can be developed to meet the needs of public education 

reform.  Similar studies with increased response rates of teachers who have attended 

supplementary EE program workshops should be conducted by soliciting support of state 

departments of education.  Such studies will identify many additional teachers who have 

attended supplementary EE program workshops and support more generalization of the results.   

 Investigations that probe more deeply into what programs are being used, how they are 
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being used, and why would provide insight to effective development and use of program 

materials.  Information gathered from this level of analysis could be valuable to agencies and 

organizations that want to develop new curriculum programs, or wish to improve current 

materials in order to meet the needs of public school teachers.  Local environmental agencies 

should collaborate with school systems and schools of higher learning to research methods of 

addressing the design of instructional materials and professional development programs.  

 Further studies should be conducted on the effects of programs that address persistent 

barriers to implementing EE programs such as  lack of resources and materials, implementation 

time and the perception that the programs are not aligned with subject areas or local and national 

academic standards- which were the two biggest barriers cited by respondents.  It is 

recommended that EE programs develop a series of pre-assessment and post assessment surveys 

to assess teacher’s perceptions of the persistent barriers to the implement of EE programs and 

their motivation and ability to overcome those barriers. EE program delivery could then be 

assessed and modified to appropriate support materials and instruction that address these 

barriers.  This information would be significant as the emphasis on the integration of EE and 

STEM into the state mandated curriculum grows and schools seeking programs that address the 

curriculum and provides teachers with the support they need to implement the program. 

 Additionally, my study showed implications in the effect of factors such as prior 

experience, demographics, interests and motivation of teachers on their ability to integrate 

environmental programs in the classroom.  Research in the use of STEM and environmental 

literacy as a framework for integrating instruction should include the analysis of these factors in 

order to develop a deeper understanding of their implications in teacher recruitment, preparation 

and effective pedagogical practices. 
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 Beyond research, the application of this study also shows potential for improving practice.   

Recommendations for Practice 

 Agencies offering supplementary EE programs.  My analysis of results from this study 

shows that the barrier created by the perception of a lack of alignment between state assessment 

goals and subjects that are taught continues to be in the forefront of reasons why teachers do not 

use supplementary EE program materials.  The irony of this is the fact that most of the agencies 

have spent a considerable amount of time and money to address this issue.  All of the most 

popular EE programs used in North Carolina have published lesson correlations that reference 

both national and state standards, yet the misconception that the materials are not aligned 

prevails.  One of contributors to this misconception may be to the fact that workshops are 

frequently presented by non-formal educators, who may not be versed in the importance of 

alignment with standards or the integration of curriculum.  Respondents also desired professional 

development about ways to integrate EE into formal K-12 schools. 

 The results of this study provide insight into practice improvement through an increased 

effort by agencies and organizations to spend more workshop time emphasizing how to align and 

integrate the programs with the school curriculum.  This will require additional facilitator 

training, especially when using facilitators who are not formal educators.  

 As programs evolve to meet the demands of public school teachers, developers need to 

focus on the reasons why teachers and school systems use their materials.   Organizations need to 

work with schools to address the barriers to implementation of EE programs by offering program 

personnel, logistics and material support.  In order to do this there needs to be more effort on 

behalf of program organizations towards collaboration and solicitation of input from K-12 

teachers who will be the end users of their products.  
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    Middle Schools.  Braun, Coley, Jia, and Trapani, (2009) reported a correlation between 

higher average eighth grade science assessment scores and specific practices in eighth grade 

science classrooms, including doing hands-on activities in science, talking about results and 

measurements from hands-on activities, and working with others on science activities or projects. 

The National Science Foundation (National Science Board, 2002) strongly supports the use of 

environmental education as a highly effective framework to instill STEM literacy in our nation's 

pre-K-16 students. The NSF recommends that EE should be an essential part of the school 

curriculum, because student knowledge of environmental concepts establishes a solid foundation 

to prepare students for twenty-first century skills of critical thinking, problem solving and 

collaborative work.  There is strong evidence that the hands-on, project based approach that often 

prevails in EE programs is highly effective for teaching young adolescents of middle school age  

(Cooney & Southern Regional Education Board, 2001; Epstein, Salinas, & National Association 

of Secondary School Principals, 1992; Ernst, 2009; Georgia State Dept. of Education, 1982; 

Goldsmith & Kantrov, 2000; Hope, 1999).  However, the study shows that many teachers have 

concerns for the lack of time required for preparation and instruction. Schools that wish to use 

this hands-on approach to instruction should exam the possibility of restructuring the allocation 

of the school day in order to allow teachers to led integrated projects. 

 Teachers identified professional development as the largest facilitator to implementing 

supplementary EE programs.  School systems should create opportunities for enhanced and 

ongoing professional development for teachers that improves their environmental knowledge and 

skills in teaching students about environmental issues, including the use of interdisciplinary, 

field-based and project-based learning using both innovative technology and authentic hands-on 

experiences.  Memberships in national and state environmental professional associations such as 
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the North American Association of Environmental Educators, located at http://www.naaee.org/, 

and state affiliates, are an excellent source of opportunities and information on research, 

workshops, grants, resources and networking opportunities and should be considered by both 

schools and individual teachers. 

 As schools implement curriculum that supports STEM education, they need to consider 

programs that are currently offered by local resources and community partners.  There is a 

proliferation of environmental organizations found throughout most communities in our nation. 

Many of these partners provide supplemental environmental education programs that have a 

history of support, funding and implementation by thousands of private and public agencies over 

a sustained period of time.  

This study indicated a very positive attitude of teachers and administrators who use 

supplementary EE programs as a framework for integrating environmental topics in their 

instruction.  In this time of educational reform and budget challenges, supplementary EE 

programs and the agencies that provide them can be instrumental in the implementation of 

research based curriculum that is well tested and thought of positively by teachers. 

The study also found barriers that are perceived by teachers in the implementation of EE 

programs in the school can be addressed through providing teachers with positive outdoor 

environmental based experiences, addressing misconceptions through continuous professional 

development, providing material support, and collaboration with community environmental 

organizations.  School systems can address these barriers through collaborating with community 

environmental organizations to provide field experiences, site visits and program workshops that 

provide teachers with hands on experiences.  Community organizations that offer EE programs 

can assist teachers through the development of equipment and material loan programs and 
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through the provision of content experts who can assist teachers in the planning and 

implementation of instruction.  

Given the strong correlation between teachers who are NC DENR EE certified and the 

frequency that they overcome barriers and integrate the supplementary programs into their 

instruction, school systems that intend to increase integration of EE programs would be well 

advised to support teacher participation in the NC DENR EE Certification Program by providing 

environmental education endorsement on licenses, or other incentive for teachers to complete 

their NC EE Certification.  Schools should also consider obtaining lists of NC DENR EE 

certified educators in their communities to be used as content experts and support personnel in 

efforts to implement EE programs in the schools. 

Teacher preparation programs. As the demand for environmental and STEM literacy 

continues to grow, teacher preparation programs will need to be developed to meet the demand. 

As teacher preparation programs move to incorporate environmental education concepts and 

standards in their curriculum.  There is a positive correlation between outdoor experiences as a 

youth and effective implementation of EE programs as teachers.  Consideration must be given to 

our next generation of teachers, who according Louv (2009) may not have had the opportunity to 

experience extended time surrounded by nature, or participate in hands-on outdoor experiences.  

This study indicates that providing future teachers with opportunities may be needed to 

increase interest, content knowledge and motivation to effectively integrate EE and ESD 

concepts using supplementary programs in their instruction.  Researchers such as Luehmann and 

Markowitz (2007), have found that using informal programs can provide teachers much-needed 

opportunities to experience participatory models that emphasize inquiry, leading to critical shifts 

in teacher identity and pedagogical framings.  Courses of study should be developed that include 
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opportunities for experiential outdoor activities so that students who may not have had “wild” 

experiences prior to attending college may have the opportunity for natural experiences during 

their teacher preparation.  Teacher preparation programs can utilize informal learning 

opportunities such as participation in supplementary EE program workshops, visits to aquariums, 

museums, parks, or programs offered by non-formal education centers which have been shown 

to increase teacher environmental attitudes and interest (Melber & Cox-Petersen, 2005).  

Conclusion 

Environmental education is in a period of significant transition.  As I conducting this 

study, significant progress toward a renewed interest in the integration of EE and ESD in public 

school curriculum by local school systems as well as state and federal government.  The 

Department of Education recently held its first ‘Sustainable Education Summit.’  During the 

summit, Secretary of Education Arne Duncan verified the movement of American education 

reform efforts towards environmental education (U.S. Department of Education, 2010).  Duncan 

stated, “Historically, the Department of Education hasn't been doing enough in the sustainability 

movement.  Today, I promise you that we will be a committed partner in the national effort to 

build a more environmentally literate and responsible society” (para. 10).  Secretary Duncan 

went on to emphasize, “In our Blueprint for Reform, the Obama administration is making an 

unprecedented commitment to promote a well-rounded education for our children.  And for the 

first time, we are proposing that environmental education be part of that well-rounded education” 

(para. 20).  

As this educational reform movement, with emphasis on solving real world problems 

through sustainable practices and the use of STEM continues to grow, there will be new 

opportunities for middle grades teachers to utilize environmental education as a framework for 
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integrating instruction in middle schools which has been shown to be an effective tool for 

providing students the  knowledge and aptitudes required for increased academic performance  

(Faulkner & Cook 2006) while meeting the physical and socio-emotional needs of adolescents of 

middle grades age (Barrier-Ferriera, 2008; Loucks-Horsley, Network et al., 1990; Manzo, 2000).  

The use of supplementary EE programs has been shown to be an excellent way to develop 

science literacy and problem solving skills that will be necessary to function as a productive 

citizen of the 21st Century (Higgins 2009; Lento 2005; Manzo 2000; North Carolina Dept. of 

Public Instruction 2004; Regan, 2008).  

Our nation’s future relies on a well-educated public to be wise stewards of the world that 

sustains us, our families and communities, and future generations.  Education will be the most 

compelling and most successful strategy in order for the residents of this planet to live 

sustainably and harmoniously with the limited natural resources available to us.  Supplementary 

environmental education programs support the development of an active learning community 

where learners share ideas, expertise, and prompt continued inquiry.  The programs provide real-

world contexts and issues from which concepts and skills can be learned.  

Results from previous studies indicate that there are many benefits to students who 

participate in environmental education programs (Cooney & Southern Regional Education 

Board, 2001; Epstein, Salinas, & National Association of Secondary School Principals, 1992; 

Ernst, 2009; Georgia State Dept. of Education, 1982; Goldsmith & Kantrov, 2000; Hope, 1999).  

Environmental education, when integrated into middle school curriculum, demonstrably 

improves student achievement and positive behavior.  Such an increase is likely due to the fact 

that environmental education connects classroom learning to the real world which is considered 
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an important factor in middle school (North Carolina Dept. of Public Instruction, 2004).  Many 

students, when given a choice, will gravitate towards environmental science.  

With the emerging global economy, an education with a STEM focus is a vital step 

toward providing citizens with the needed skills that will enable them to take part in the 

workforce of the future.  There is a concerted effort by our nation's educators and legislators to 

encourage STEM studies that will enable students to actively engage in the knowledge-economy 

and to give youth STEM learning opportunities.  The integration of environmental and 

sustainability literacy is an essential element of STEM education and is growing in emphasis as 

our nation moves forward in its efforts to reform our public education system to meet the needs 

of tomorrow’s workforce.  As educators seek appropriate curriculum materials for integrating 

EE, supplementary programs will be considered.  This study contributes to this endeavor by 

providing insight into the use of supplementary environmental education programs by middle 

grades teachers.  By exploring the programs that teachers are using and the factors contributed to 

frequency of use, I provided a better insight to barriers and facilitators to be considered in future 

program design, as well as insight to professional development needed for effective and frequent 

implementation of supplementary education programs. 
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Appendix 

Supplementary Environmental Education Implementation Survey 

1. Introduction 

Thank you for volunteering to participate in this survey.  
 
This research is being conducted by Patrick Curley, to fulfill requirements for a Doctor of Education in the 

Educational Leadership and Administration program at UNC Wilmington. There will be no other personal or financial 
gain to the researcher of this study.  

 
Purpose of the Study: The survey explores the use of supplementary environmental education programs by middle 

grades teachers.  
 
You are asked to take this survey if meet both of the following criteria:  
1. You are a middle grades teacher.  
2. You have attended at least one supplementary environmental education program workshop such as Project WET,  
Project WILD, Project Learning Tree, or any other similar environmental based professional development.  
 
The survey consists of 5 sections and 17 items. It should take you approximately 10 minutes to complete. 
 
As an incentive for participating in this study, participants who complete the survey will be entered into a lottery for a 
chance to win one of five $100.00 gift certificates from the Compleat Naturalist http://www.compleatnaturalist.com/.  
 
Your participation in this study is voluntary. Although it is important that you answer all questions in order to provide 
sufficient data for this study, you may refuse to answer any question that you do not want to answer and you can  
withdraw from this study at any time, without penalty. 
  
Benefits of the study: This research is designed to benefit society by gaining new knowledge about how teachers 

use supplementary EE program materials. You may not benefit personally from being in this research study.  
Risk: To the best of our knowledge, taking the survey will have no more risk of harm than you would experience in 
everyday life. 
  
Confidentiality: Your identity will be kept confidential. Data from the survey will be kept secure once it is received;  
however, it cannot be guaranteed that data is secure in the transmission process or if spyware or other malicious  
software is on the sender's computer.  
 
If you have any questions or would like to receive results of the survey when the study is completed, you may 

contact Pat Curley by calling 910-340-3383 or by emailing pwc6878@uncw.edu.  
 
All research on human volunteers is reviewed by a committee that works to protect your rights and welfare. If you 

have any questions about your rights as a research participant, contact Dr. Candace Gauthier, Chair of the UNCW 
Institutional Review Board, at 910-962-3558.  

 
By submitting this survey it is assumed that you have given your consent to use the information. If you would like to 

receive a copy of this agreement, please print this screen or contact pwc6878@uncw.edu for a PDF copy.  
 
Thanks again for your cooperation.
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2. Definition of terms 

Terms used in this survey should be defined as follows:  

EE- Environmental Education- environmental education (EE) is a process aimed at developing a world 
population that is aware of and concerned about the total environment and its associated problems, 
and which has the knowledge, attitudes, motivations, commitments and skills to work individually 
and collectively toward solutions of current problems and the prevention of new ones. 

 
EE Program Workshop- a formal workshop that you attended that usually offered teacher recertification credits, 
and/or was required to receive the program curriculum materials.  
 
Environmental-based learning, or EE Programs- are used interchangeably in this survey and refer to hands-on, 
project-based, inquiry-based interdisciplinary instructional activities which often take place in the outdoors.  
 
Frequency- many of the questions ask you to estimate the frequency that you use EE Program activities. For this 
survey, the term is relative based on your opinion of how often you use EE program activities compared to other 
activities you do in your class.  

 
Supplementary environmental education programs- are curriculum programs that have been developed by agencies 
or  organizations that are intended to be used to integrate EE concepts into core curriculum classes. Curriculum 
materials are usually only available through the participation in a workshop that introduces participants to the goals 
of their programs and models the use of the activities in their curriculum. 
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3. Personal Experiences and Attitudes 
 
In this section you will describe yourself, educational background, and your experience in the outdoors as a child, 
and in your current life.  
        1. Please tell me about yourself:  
 

What  County do you live In?                    Your gender? What is your age? Ethnicity  
 
 
 Info about you:
 
 
 
 2. What is your highest degree held?  
 
  

College Major(s)  

 

 

 
 
 
 
 
 
 
 
 
 
 
 
 3. What is your area of teacher certification? (Select all that apply). 
 
 iddle Grades Math 
 
 
 iddle Grades Social Studies
 
 
 iddle Grades Science 
 
 
 
 iddle Grades Language Arts

M

M

M

M

g

d

g

e

f

f

e

f

e

c

f
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g

d
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Art 

PE 
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d
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pecial Ed 

Vocational Education

E
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d

g

c

d lementary Education

cademically Gifted
 
 
 Other areas of certification  
 
 
 
 
 
 4. What is your teaching experience? 
 
 How did you  

Years of  
enter teaching  

experience:
profession? 

What grade do  
National Board NC DENR EE

you currently 
Certified? Certified 

teach? 

 
 
 
 
 
 Teaching experience: 
 
 
 If lateral or alternate, what was your prior profession?
 
 
 
 
 
 5. What subjects do you teach? (Select all that apply)
 
 
 
 
 
 
 
 
 
 
 
 
 

Math 

Social Studies 

Science 

L

g

g

c

c
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g
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 Other (please specify)  
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6. How often did you participate in the following activities as a youth: 
 
 Watched nature or science programs on TV or Website n
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 Read books and magazines about nature or science 
 
 Played in the woods, farm, fields or beach 
 
 Participated in outdoor based clubs and programs such as Boy Scouts, Girl Scouts or 
 4H, FFA 
 
 Visited parks, zoos, aquariums or nature centers. 
 
 Participated in outdoor recreation such as camping, boating, hiking, hunting, fishing
 
 Participated in environmental based activities in as a student in school. 
 
 
 
 7. How often do you currently participate in the following activities: 
 
 

Watch nature or science programs on TV or Website 
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Read books and magazines about nature or science 

Outings to parks, zoos, museums, aquariums, historical sites ,nature centers or gardens. 

Outdoor recreational activities(ie .hiking ,boating, fishing, camping, hunting) 

Support environmental organizations through financial donations, subscribing to  
magazines or internet communities. 
Actively participate in environmental clubs, programs, fundraisers, outings, service  
projects, cleanups, plantings or recycling. 

Participate in environmental education workshops and tours 

Sustainable practices such as gardening, composting, recycling, water collecting,  
purchasing local produce. 
Environmental activism, such as writing to politicians, attending rallies ,or  
participation in public education campaigns
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 4. Use of supplementary EE programs. 
 
This section of the survey will ask you questions about supplementary environmental education program 

workshops you attended and factors that influence the frequency which you use the program materials in your 
classrooms.  
   
8. Of the workshops you have attended, please describe the frequency that you use the program 
materials in your instruction and your motivation for attending the workshop.   
(Please select at least one workshop)                                                                                                                       

                                                                                                                                                                      Workshops                     Reason for 
                                                                                                                                                                        Attended                       Attending 

Program you use most frequently: 

Program you use sometimes: 

Program you use the least: 

Program you never use: 

If you selected "other workshop" please list the name of the workshop(s) in the space below. 

9. Of the workshops you have attended, how important is the way that the program is  
delivered to your decision to use the program materials in your instruction?  

Somewhat  
Not important 

important
Important Very important

The format in which the workshop was presented 

The activities you did in the workshop 

The pedagogical methods used in the program activities 

The topics covered in the curriculum 

The usability of the curriculum materials 

Program support, websites and resources available after the workshop

Materials or supplies you received at the workshop 

The time that has elapsed since you attended the workshop 
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5. Classroom and School Conditions 
 
This section will ask you about school conditions that you might feel are facilitators or barriers to using EE program 
materials in your school.  

 
10. On the average, how frequently do you use supplementary EE program 

materials in your instruction? 
 
 
 
11. How frequently would you like to use supplementary EE program materials in 

your instruction? 
 
12. What actions have you taken to facilitate the use of EE programs in your 

instruction? 
                                                                                                                                                                                                               Very 

                                                                                                                                           Never    Seldom Sometimes Frequently Frequently
nmlk nlkj nmlj nlkj nlkjWrote grants to purchase supplies and materials 

Solicited parent support jkml jklm lmnk klmj mnkl

mlkj knjm jlkm nmlj mjnlRelied on my own expertise and experience 

Used materials that I have purchased or collected over the years kljn nkjm nmlj ljnm lnmk

Attended professional development to learn more about environmental education nmlk nmkj jlkn nmkj lnjk

Collaborated with other teachers knlm mklj mjln nklj lmnk

Modified supplementary program materials to align with my needs nlmj jmnl jnkm nmkl jkml

Spent extra personal time to prepare and plan. nlmj mnkl nmjl lkjm nmkj

Read books, professional journals or research articles about how to integrate  
mlnk kmln ljmk lkjm knjl

environmental education into instruction 

Received community resources and expertise support njml nlkj nmlj nljm ljkn

Requested funding and material support from my school system nlmk mnlk jlkn knml mjkl

Searched for Web based resources nkmj mklj kmjn kjnl lmkj

Other (please specify)  

13. Of the actions listed above, what do you feel is most important to enabling the use of
EE programs in the classroom?  
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             My lack of sufficient background knowledge of the program activity  

topics 
 
My lack of comfort in teaching the program activities 
 
 
Program is not aligned to grade level, or subject that I teach 
 
My personal interest, beliefs or feelings 
 
 
The length of time allocated for instruction 
 
The academic ability of my students 
 
 
The motivation/behavior of my students 
 
 
Emphasis of teaching to state mandated assessments 
 
Lack of equipment, materials, supplies 
 
 
Lack of support from my school administration 
 
Lack of cooperation/support from my fellow teachers 
 
 
Lack of planning time 
 
Lack of transportation 
 
 
Lack of outdoor spaces to teach the activities 
 
 
Lack of of access to community resources 
 
Lack of support from parents 
 
Concerns regarding safety, liability, and classroom management when 
outside the classroom 
 
Other (please specify)

14. What obstacles have you encountered that have affected the frequency which you 
use EE programs in your instruction? Very strong  

Strong 
obstacle/prevents 

obstacle
implementation 

Small Not an
Obstacle 

obstacle obstacle

15. Of the items above, which do you feel is the greatest obstacle to using EE programs  
in the classroom?  
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6. Final Page 
 
This is the final page of the survey! Thank you so much for taking the time to participate. 

 
16. What are the biggest reasons why you might limit the frequency that you use  
supplementary EE programs in your instruction? 
 
 
 
17. What changes might cause you to increase in the frequency that you use of 
supplementary EE Programs in your instruction?  

 
 
18. If you would like to be entered in the drawing for a chance to win 
one of five $100 gift certificates from the Complete Naturalist, please 
complete the form below:  
 
(This information will be used for the drawing only and will not be 
used in the study. Your identity will remain confidential.)  
 
 

 
            Name 
 

Address 
 
City 
 
Zip 
 
Email address 
 
School that you work 
 
If you have any questions or would like me to send you the results of the survey when I have completed this project, please email Pat Curley 

at pwc6878@uncw.edu  
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