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ABSTRACT 

 

Amidst the burgeoning environmental crisis impacting our world, including 

ecological, social, political, economic, and cultural forces, the need to act with 

environmentally responsible behavior is increasingly necessary.  As a significant setting 

for personal growth, higher education must seek to cultivate in its students the capacity to 

respond to environmental issues.  This study assessed how environmentally themed higher 

education courses are related with growth in environmental literacy.  Using a framework 

for assessing environmental literacy developed by Hollweg, et al. (2011), this study 

measured the changes occurring in environmental knowledge, dispositions, competencies, 

and behavior in environmentally themed higher education courses.  These changes were 

compared across pedagogical perspectives, separated into ecological science-based, 

humanities and social science-based, and integrative environmental studies.  This study 

found that environmentally themed higher education courses had a significant impact, t 

(678) = 39.53, p < .001, on students’ self-perceptions of their environmental literacy.  

Specifically, students in integrative environmental studies courses (M = .80) experienced 

the greatest growth across all aspects, while humanities and social science-based courses 

(M = .35) exhibited the smallest differences between pre- and post-test.  Instructors were 

shown to emphasize knowledge and competencies most of the environmental literacy 

aspects.  Ultimately, this study suggests the need for further environmental education 

principles, methods, and objectives in higher education and the conception of 

environmental literacies that depend on individual competencies and context to make the 

capacities of students’ more meaningful in response to environmental issues. 
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CHAPTER I: 

INTRODUCTION 

 

The contemporary environmental situation, in which society is faced by climate 

change, degradation of natural areas, and hyper-consumption and pollution, requires a 

conscious and careful reaction from society.  In order to combat the burgeoning 

environmental concerns, society must generate a systemic approach (ecologically, 

politically, economically, socially, and culturally) to the dissipation and resolution of 

mounting threats to our eco-systems, landscapes, and ways of life.  The immediacy and 

profundity of the contemporary environmental challenge compels the support of a post-

secondary educational curriculum and pedagogy that becomes more sympathetic to 

understanding and addressing environmental problems and issues.  Colleges and 

universities need to produce students who are capable of acting responsibly toward the 

environment.  Courses across disciplines will need to contribute to developing and 

encouraging critical thinking, problem-solving, awareness, motivation, and sensitivity 

amongst students to promote action towards environmental improvement.  By nurturing a 

more comprehensive emphasis on cultivating environmentally literate learners, with the 

knowledge, dispositions, competencies, and behavior to create meaningful ecological, 

political, economic, social and cultural change (see Figure 1), higher education can provoke 

and maintain the necessary environmental response. 
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Figure 1.  Aspects composing environmental literacy.   

 

 Fostering this emotional, cognitive, and, ultimately, social and behavioral response 

suggests a rethinking of environmental education in higher education.  Specifically, 

scholars and researchers must critique and revise the pedagogical presentations, the 

contextual expressions, and the content, approaches, and intended outcomes that convey 

the message of environmental education and are the judgment of its success.  The 

understanding of not only how environmental education is affecting learners, but what it is 

portraying to them as to induce this affect and why these impacts are meaningful and 

relevant in post-educational experiences, is essential.  Finding a way to comprehend and 

transform the dialogue between disciplines in their relationship to environmental education 

is a significant task in developing a more systemic, sustainable, and impactful discourse in 

the field.  The implementation of environmental education has the opportunity for a 

dynamic representation of environmental problems, issues, solutions, and critiques across 

ecological, social, political, economic, and cultural perspectives and practices.   
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 This opportunity for expansive influence across aspects of society asserts the 

importance of environmental education, particularly in a time of environmental crisis.  To 

develop the most significant transformation of the ecological, political, economic, social, 

and cultural forces shaping the contemporary society and environment, environmental 

education must discover new and prominent areas of dissemination.  Particularly, this 

means that environmental education must find a role in formal and higher education.  

Although higher education offers environmentally themed courses, as well as minors and 

majors, the connection of these courses to environmental literacy and environmentally 

responsible behavior remains unclear.  In a society plagued by environmental issues 

provoked by detrimental individual and collective decision-making, the need to produce 

citizens who understand, care, and are willing to act positively toward the environment is 

imperative.  Thus, while environmentally themed courses may approach environmental 

education indirectly, in order to prove the most effective and meaningful to real-world 

problems, these environmentally themed courses must seek to produce students capable of 

creating ecological, political, economic, social, and cultural change for the sake of the 

environment. 

 

Purpose of Study 

The purpose of this study was to understand the impact of environmentally themed 

courses on the environmental literacy of higher education students.  The study explored the 

state of environmental education in higher education, seeking to determine the relation 

between environmentally themed courses and the goals and effects of environmental 

education.  Taking environmental literacy as the primary goal of environmental education, 
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this study assessed how environmentally themed courses are working toward that goal.  

Specifically, this study researched the changes in students’ self-perceptions of their 

environmental literacy over the course of a semester in an environmentally themed course 

through a pre- and post-test format.  In addition, the study researched the emphasis of 

instructors of these courses on environmental literacy aspects and components.  This 

information has allowed for an understanding of higher education efforts and outcomes 

regarding environmental literacy, assessing the prevalence and need for environmental 

education at the higher education level. 

 

Problem Statement 

 The situation inspiring this research exists on a broad level that is connected to the 

more specific focuses of this study (see Figure 2).  The current expansion of global 

environmental challenges, particularly climate change, resource depletion, pollution, and 

unsustainable perspectives and methods of living, has increased the importance for an 

understanding of environmental literacy and its development.  In order to remedy the 

significant global and local environmental challenges, a profound response from society is 

required to reshape ecological, political, economic, social, and cultural forces that influence 

environmental problems and solutions.  This transformation demands environmentally 

literate citizens who can contribute to meaningful changes.  Tasked with the intellectual, 

social, moral, and behavioral development of the citizens of our society, the educational 

system must consider and react to environmental issues that are having a significant impact 

on the world.  Creating these environmentally literate citizens must be a significant mission 

for the educational system, particularly higher education.  While environmentally themed 



5 

 

courses populate the higher education curriculum, their purpose and impact remain unclear.  

With the integration of environmentally themed courses in higher education, this study 

seeks to clarify how they are connected with environmental education and what these 

courses are doing to participate in resolving the issues that constitute the broader problem 

facing this research and our society. 

 

 

Figure 2.  Problem statement for this study. 

 

Theoretical Framework 

 The theoretical framework for environmental literacy that has been employed in 

this study (Hollweg, et al., 2011) considers what it takes to contribute meaningfully and 

responsively to the current environmental situation.  The framework comes from the North 

American Association for Environmental Education’s (NAAEE) “Developing a 

Framework for Assessing Environmental Literacy” (Hollweg, et al., 2011).  The 
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framework serves as a progression and culmination of research concerning environmental 

education methods, objectives, and outcomes, as well as environmental literacy cultivation, 

definition, and assessment.  The Hollweg, et al. (2011) framework describes an 

environmentally literate person as “someone who, both individually and together with 

others, makes informed decisions concerning the environment; is willing to act on these 

decisions to improve the well-being of other individuals, societies, and the global 

environment; and participates in civic life” (Hollweg, et al., 2-3).   

More specifically, the environmentally literate person possesses:  

the knowledge and understanding of a wide range of environmental concepts, 

problems, and issues; a set of cognitive and affective dispositions; a set of cognitive 

skills and abilities; and the appropriate behavioral strategies to apply such 

knowledge and understanding in order to make sound and effective decisions in a 

range of environmental contexts. (Hollweg, et al., 2-3 – 2-4).   

 

These descriptions outline the four major aspects of environmental literacy emphasized in 

this project: knowledge, dispositions, competencies, and behavior.  Each of these aspects 

contains five components that elaborate and specify the understandings, attitudes, skills, 

and actions that characterize the environmentally literate person.  The framework is 

described further in Chapter 2 and is presented in Figure 3. 
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Figure 3.  Environmental literacy framework by Hollweg, et al. (2011). 

 

Research Design and Data Analysis 

 This study utilized a quasi-experimental quantitative research design to assess 

students’ self-perceptions of their environmental literacy in environmentally themed higher 

education courses.  The study situates itself as an exploratory study purposed for initial 

findings on this topic and as a foundation for future research.  Within this context, this 

study employed convenience sampling to obtain participants, impacting the ability for 

broad generalizations from the results of data collection and analysis.  Data was collected 

using two research instruments: a Student Survey, measuring self-perceptions of 

environmental literacy, and an Instructor Reflection, assessing emphasis of instructors on 

environmental literacy aspects and components.  Data from the Student Survey, which was 
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administered in pre- and post-test format at the beginning and end of the semester to 

measure changes in students’ self-perceptions of their environmental literacy, was analyzed 

through paired samples t-test and one-way ANOVA statistical testing in SPSS.  

Information from the Instructor Reflection was analyzed using descriptive statistics, as well 

as coding of the open-ended answers to the Hollweg et al. (2011) framework.  For further 

discussion of the methods used in this study, please see Chapter 3. 

 

Instrumentation 

 This study implemented two research instruments as tools for the assessment of 

environmental literacy.  The Student Survey provided thirty-one statements concerning the 

environmental knowledge, dispositions, competencies, and behaviors for students to 

respond to on a nine-point Likert scale.  Statements were derived from the Hollweg et al. 

(2011) framework for assessing environmental literacy, with additional statements being 

used from a Wisconsin Center for Environmental Education (WCEE) survey (1997).  The 

Instructor Reflection asked instructors to rate the strength of emphasis placed on 

environmental literacy components in their courses.  The items again reflected the Hollweg 

et al. (2011) framework of environmental literacy.  For further explanation and examples 

of the research instruments please see Appendices A (Student Survey) and B (Instructor 

Reflection).  These instruments were also checked for validity and reliability during a pilot 

study and through feedback from a review panel (see Appendix C).   
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Research Questions 

 This study sought to respond to three primary research questions that form the basis 

of an assessment of the impact of environmentally themed higher education courses on the 

environmental literacy of students, within the context of environmental education goals 

and outcomes.  The research questions focus on the development of environmental literacy, 

the differences and similarities occurring across pedagogical perspectives, and the ideas 

being emphasized by instructors in environmentally themed courses.  The research 

questions of this study were: 

1. How are environmentally themed higher education courses impacting students’ 

self-perceptions of their environmental literacy? 

2. How does pedagogical perspective relate to students’ self-perceptions of their 

environmental literacy in environmentally themed higher education courses? 

3. How are instructors emphasizing environmental literacy in environmentally themed 

higher education courses? 

 

 

Population 

Participants for this study were derived from the population of students and 

instructors of environmentally themed courses at Wisconsin colleges and universities.  

Environmentally themed courses are defined as courses that focus on an aspect, or 

combination of aspects, of the ecological, political, social, economic, cultural, educational, 

or aesthetic manifestations or representations of the environment.  Specifically, the courses 

relevant to this population were selected by the inclusion of the term “environment” in their 

name or in the department or discipline they were being offered in.  The process of 
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developing the population of this study is described below and outlined in further detail in 

Appendix D.   

The final sample population was acquired from three rounds of e-mail solicitation.  

The courses and disciplines were grouped within three distinct pedagogical perspective 

categories: Ecological Science-Based, Humanities and Social Science-Based (grouped 

together because of similar socio-cultural focuses), and Integrative Environmental Studies 

(assuming their design and delivery as integrating ecological and social sciences, as well 

as humanities).  This grouping allowed for a comparison of classes based on content focus 

and intellectual perspective.  The breakdown of each of these divisions of the sample 

population is presented in Table 1. 

 

Table 1 

     

Population Breakdown by Pedagogical Perspective 

Pedagogical Perspective Discipline 
Number of 

Courses 

Number of 

Sections 

Number 

of 

Students 

Ecological Science-

Based 

Earth and 

Space Science 
1 1 36 

Biology 4 8 259 

Total 5 9 295 

Humanities and Social 

Science-Based 

Native 

American 

Studies 

1 1 8 

Outdoor 

Education 
2 2 40 

English 2 2 50 

Geography 2 2 114 

Total 7 7 212 

Integrative 

Environmental Studies 

Environmental 

Studies 
6 12 344 

Totals  19 29 871 
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Assumptions 

The assumptions of this study provided a foundation for which to base observations 

and analysis.  Throughout the research and analysis process, these assumptions were 

considered as influential to the design, assessment, results, and conclusion of this study.  

The following assumptions were considered: 

1. Participants completed the student survey and instructor reflection accurately and 

to the best of their ability. 

2. Instructors taught courses in a sound and appropriate manner. 

3. Students were appropriately engaged and participatory in coursework. 

4. Exposure to environmentally themed content, experiences, perceptions, and 

knowledge is the primary contributor to changes, or lack of changes, in 

environmental literacy. 

5. Student self-perceptions of environmental literacy allowed authentic, relevant, 

and meaningful opportunities for personal reflection and evaluation of changing 

levels of environmental literacy. 

6. The nine-point Likert scale allowed for measurable and meaningful difference in 

self-perceived environmental literacy levels. 

 

Limitations 

The following limitations were imposed upon this study due to external, and 

primarily uncontrollable, factors.  The limitations were as follows:  

1. The possibility of poorly facilitated or designed courses. 
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2. The possibility of inaccurate responses on the student survey and/or the instructor 

reflection due to self-reporting. 

3. Time constraints that limited data collection to a single semester 

4. A limited sample size that restricts the ability to generalize results, particularly 

generated by the non-participation of relevant portions of the population. 

 

Delimitations 

The following delimitations were restrictions consciously placed on the study.  

These decisions were made to enhance the capacity of the study by intensifying its focus.  

The delimitations for this study were as follows: 

1. The impact of pedagogical effectiveness, student engagement, external factors 

on environmental literacy, or previous contributors and levels of environmental 

literacy were not be measured or analyzed. 

2. The participants from the study were derived from a population consisting of 

instructors and students from environmentally themed courses at Wisconsin 

colleges and universities. 

3. Data was collected only over the course of a single semester. 

 

Definition of Terms 

 The following terms are significant within this study.  They are defined below: 

 Ecological Science-Based Course: A higher education course that focuses on the 

relations and interactions between organisms and their environment. 
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 Environmental Behavior: Expression of knowledge, dispositions, and 

competencies within a context (Hollweg, et al., 2011). 

 Environmental Competencies: Clusters of skills and abilities that may be called 

upon and expressed in real-world and assessment settings to respond competently 

to an environmental situation or issue (Hollweg, et al., 2011). 

 Environmental Dispositions: Affective and cognitive inclinations to or to do 

something about an environmental situation or issue (Hollweg, et al., 2011). 

 Environmental Education: Environmental education is the process of recognizing 

values and clarifying concepts in order to develop skills and attitudes necessary to 

understand appreciate the inter-relatedness among man, his culture, and his 

biophysical surroundings.  Environmental education also entails practice in 

decision-making and self-formulation of a code of behavior about issues 

concerning environmental quality (IUCN, 1970). 

 Environmental Knowledge: Knowledge that must be drawn on to respond 

competently to an environmental situation or issue (Hollweg, et al., 2011). 

 Environmental Literacy: An individual’s knowledge about and attitudes toward 

the environment and environmental issues, skills and motivation to work toward 

the resolution of environmental problems, and active involvement in working 

toward the maintenance of dynamic equilibrium between the quality of life and 

quality of environment (Roth & Disinger, 1992).  Demonstrated by individuals who 

possess: the knowledge and understanding of a wide range of environmental 

concepts, problems, and issues; a set of cognitive and affective dispositions; a set 

of cognitive skills and abilities; the appropriate behavioral strategies to apply such 
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knowledge and understanding in order to make sound and effective decisions in a 

range of environmental contexts (Hollweg, et al., 2011). 

 Environmental Literacy Aspect: A broad grouping of environmental literacy 

components, delineated as either knowledge, dispositions, competencies, or 

behavior.  

 Environmental Literacy Component: A quality, characteristic, understanding, 

attitude, skill, or action that defines broadly environmental literacy, or more 

specifically the aspects of environmental knowledge, dispositions, competencies, 

or behavior. 

 Environmentally Responsible Behavior: When an individual or group aims to do 

what is right to help protect the environment in general daily practice (Mobley, 

2010) 

 Environmentally themed Course: A higher education course that focuses on an 

aspect, or combination of aspects, of the ecological, political, social, economic, 

cultural, educational, or aesthetic manifestations or representations of the 

environment. 

 Higher Education: Education occurring at colleges or universities. 

 Humanities Course: A higher education course that studies literature, philosophy, 

and/or the arts 

 Integrative Environmental Studies Course: An interdisciplinary higher 

education course that systematically studies human interaction with the 

environment in the interests of solving complex problems. 
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 Pedagogical Perspective: An academic subject presented from a particular way of 

regarding subject matter. 

 Social Science-Based Course: A higher education course that studies society and 

social behavior. 

 

Study Objectives 

 Beyond the purpose of this study and the endeavor to resolve the research questions 

posed, this study maintained several more far-reaching objectives.  These objectives guided 

the development and process of this study, and have been considered in the presentation of 

research conclusions.  The objectives of this study were: 

1. Promote the importance of environmental education, and its research, in higher 

education to create more meaningful environmental literacy. 

2. Assess the development of environmental literacy in environmentally themed 

higher education courses. 

3. Analyze the possibilities of diversifying and expanding the scope and practice 

of environmental education in higher education. 

4. Suggest the evaluation of environmental education in higher education to 

understand and develop best practices. 

 

Importance of Study 

 This study carries a profound significance in both specific and broad manners.  The 

initial importance is an understanding of the impact of environmentally themed higher 

education courses on the environmental literacy of students.  This study represents one of 
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the initial attempts at the exploration and assessment of the expressions and effects of 

environmental education in the context of higher education.  Past research has neglected 

exploring the outcomes of environmentally themed higher education courses, particularly 

in the context of environmental education.  Because of the primary profundity and 

originality of this research, this study has stimulated the establishment of environmental 

education’s significance in higher education.  The results of this study have not only offered 

information for the reconsideration and improvement of environmentally themed courses 

by instructors in Wisconsin higher education and beyond, but have also begun an essential 

movement for higher education.  This movement concerns the need for higher education’s 

increased and eventually sustained contribution of environmentally literate citizens to a 

society that requires them.  By connecting environmentally themed higher education 

courses with the goals and principles of environmental education, these courses can more 

effectively develop the skills needed to confront environmental challenges.  These citizens, 

through environmentally responsible behavior, will, individually and collectively, 

influence positive environmental change in ecological, political, economic, social, and 

cultural manners that respond to and combat the contemporary and future environmental 

crisis. 

 

Summary 

This chapter has introduced the topic and purpose of this study.  Through this 

outline, the research design and questions, objectives, and importance have manifested 

themselves within the significant context this study responds to.  The next chapter will 

provide a review of relevant literature to further ground the theoretical and practical 
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frameworks which this study operates in.  Chapter 3 will present the methods employed in 

the research design, before Chapter 4 offers the results of the study.  Finally, Chapter 5 will 

offer conclusions and implications about the information learned from this study, 

ultimately tying it back to the context gained in Chapters 1 and 2. 
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CHAPTER 2: 

LITERATURE REVIEW 

 

 This chapter will explore the relevant literature associated with this study.  A review 

of the literature has helped to determine the context, framework, methods, and objectives 

for this research.  Previous research will also be helpful in understanding and analyzing the 

outcomes of this study.  This chapter will look at three main areas of literature: 

environmental education, environmentally themed higher education courses, and 

environmental literacy.  Together these strands compose the interests and extensions of this 

study.  Three main points serve as the primary arguments of this chapter: 

1. Environmental education has traditionally prioritized the development of 

environmental literacy, and ultimately its expression as environmentally 

responsible behavior. 

2. At the higher education level, environmental education, at least as manifested 

through environmentally themed courses, has demonstrated the interdisciplinary 

format outlined by modern theorists, but the results are unclear. 

3. Environmental literacy has consistently been portrayed as a process of cognitive 

and affective qualities, as well as external factors, that ultimately create behavior. 

 

Environmental Education 

 Origins of environmental education. 

 The modern origins of environmental education outline a philosophy focused on 

the transformation of learners for the sake of the environment.  The catalysts (Stapp, et al., 
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1969; UNESCO/UNEP, 1976; UNESCO, 1978) envisioned environmental education 

generating individual change in the learner that expanded to significant collective change 

in society and the environment.  Stapp et al. (1969) declared environmental education as 

“aimed at producing a citizenry that is knowledgeable concerning the biophysical 

environment and its associated problems, aware of how to help solve these problems, and 

motivated to work toward their solution” (p. 34).  The Belgrade Charter (1976) and the 

Tblisi Declaration (1978) shared this goal of broader impact one person at a time, stating 

that environmental education is: 

A process aimed at developing a world population that is aware of and concerned 

about the total environment and its associated problems, and has the attitudes, 

motivations, knowledge, commitment and skills to work individually and 

collectively towards solutions of current problems and the prevention of new ones.  

(UNESCO, 1978) 

 

The tenets of the environmental education philosophy presented by these founding 

documents have remained vitally significant in the development of environmental 

education to the present day.  Several aspects, beyond the emphasis on a potential 

transformational power, are crucial in understanding where the research in environmental 

education has been and where it is now.  These tendencies of environmental education 

research and theory include: environmental literacy, often expressed as environmentally 

responsible behavior, as an ultimate goal; a progression from awareness and knowledge to 

behavior and the action competencies that make it possible; and the notion of the 

environment as inclusive of human forces beyond just the natural world.  Because these 

early ideas have proved so influential, the assumptions they make have been merely revised 

rather than challenged, and this dynamic has controlled the environmental education 



20 

 

discourse.  Thus, a clear understanding of these ideas will allow a chance to dissect the 

basis of environmental education and the measurement of its outcomes. 

Stapp et al.’s (1969) original vision of environmental education delineated not only 

the definition of the field, but its process and objectives.  Chief among these objectives was 

the goal of an environmentally literate citizenry, particularly the ability to make decisions 

and act in an environmentally responsible manner.  Recognizing the desperate 

environmental situation that mirrors that of our own time, Stapp et al. emphasized the need 

for knowledge of the environment, awareness of its interconnection with human society, 

and motivation to enact reasonable solutions (1969).  Stapp et al. realized the complex 

dimensions of the environment and human interaction with it, noting that the biophysical 

environment, humans, and culture must act cohesively in order to advance both 

environmental and human welfare (1969).  The argument for a broad and interrelated view 

of environmental literacy has been significant to understandings of the goal of 

environmental education and conceptions of the environment itself.  By emphasizing the 

need for action, Stapp et al. (1969) laid out the idea of environmental education as geared 

toward environmental literacy and responsible behavior, a notion that shaped how 

environmental education was perceived. 

The Belgrade Charter (1976) advanced Stapp et al.’s ideas of an action-oriented 

environmental education by considering environmental education as a process more than 

an approach.  With a sustained focus on developing a global citizenry capable of action, 

the Belgrade Charter sought to employ environmental education to improve ecological 

relationships, particularly that of humans and nature (1976).  The outline the authors 

suggested to achieve this goal took the shape of a linear process that advanced from 
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fundamental knowledge to an ultimate desire for certain behaviors.  The objectives of the 

Belgrade Charter (awareness, knowledge, attitude, skills, evaluation ability, and 

participation) became as much an outstanding goal as a map for how to get there.  These 

parts were interconnected so that only when they naturally progressed from one to the next 

could the ultimate goal of environmental change be achieved. 

The Tblisi Declaration (1978) framed this dual goal/process within the context of 

an environment embracing physical, social, and cultural forces.  Not only did this document 

conceive of the environment as consisting of these forces, but it advocated that 

environmental education must take a holistic perspective to resolve ecological, social, and 

cultural problems (UNESCO, 1978).  According to the Tblisi Declaration, achieving the 

primary objective of more healthy interactions between humans and the environment could 

be accomplished through three goals of environmental education: awareness of ecological 

and socio-cultural interdependence; appropriate knowledge, values, attitudes, 

commitments, and skills; and responsible behaviors expressed individually and collectively 

(UNESCO, 1978).  Taking from the ideas of the Belgrade Charter, these goals represent a 

progression from basic awareness and knowledge, to motivations and skills that ultimately 

result in the desired behavior for environmental change. 

Together, the conceptual outline of environmental education provided by Stapp et 

al. (1969), the Belgrade Charter (1976), and the Tblisi Declaration (1978) has defined not 

only the goals but the methods and process of environmental education.  Inherently then, 

conceptions of environmental education are directly linked to goals and research about the 

approaches and outcomes of its expression.  Stapp et al. (1969) saw environmental literacy 

as consisting of four primary capabilities: 
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 A clear understanding that man is an inseparable part of a system, consisting of 

man, culture, and the biophysical environment, and that man has the ability to alter 

the interrelationships of this system; 

 A broad understanding of the biophysical environment, both natural and man-made, 

and its role in contemporary society; 

 A fundamental understanding of the biophysical environmental problems 

confronting man, how these problems can be solved, and the responsibility of 

citizens and government to work toward their solution; 

 Attitudes of concern for the quality of the biophysical environment which will 

motivate citizens to participate in a biophysical environmental problem-solving. (p. 

34-35) 

 

Stapp et al.’s initial descriptions of environmentally literate citizens, and the outline 

presented in both the Belgrade Charter (1976) and Tblisi Declaration (1978), have had 

major ramifications for modern environmental education.  The founding conceptions of 

environmental education, which connected goal with process, have maintained their 

prominence in contemporary frameworks, such as the Hollweg, et al. (2011) framework of 

environmental literacy guiding this study. 

 Progression of goals and process. 

 With the fundamental goals and process of the field outlined, research in 

environmental education progressed to focus on curriculum development that remained 

linked to intended outcomes.  “Goals for Curriculum Development in Environmental 

Education” (Hungerford, Peyton, & Wilke, 1980) became a next step in environmental 

education research.  The authors refined the superordinate goal of practitioners as being 

able “to aid citizens in becoming environmentally knowledgeable, and, above all, skilled 

and dedicated citizens who are willing to work, individually and collectively, toward 

achieving and/or maintaining a dynamic equilibrium between quality of life and quality of 

the environment” (p. 43).  Beyond addressing conceptual matters, the authors evaluated the 

progress of environmental education by referencing the founders of modern environmental 



23 

 

education thought, lamenting the emphasis on and ability of environmental education to 

develop students capable of using problem-solving skills to remedy environmental issues 

(Hungerford, Peyton, & Wilke, 1980).  The authors argue that the Belgrade Charter and 

Tblisi Declaration properly advocated for the prominence of action skills as the primary 

competency to develop in learners, an objective they deemed was not being met. 

 This claim asserts two important observations about the development of 

environmental education: first, the continued reliance upon the doctrines of Stapp et al. 

(1969), the Belgrade Charter (1976), and the Tblisi Declaration (1978); and secondly, the 

discord between cultivating meaningful environmental literacy and that outcome as the 

overarching goal of environmental education.  While meaningful environmental literacy 

and behavior change were assumed and asserted as the essential objective of environmental 

education, problems concerning their actual development have persisted.  This issue 

remains relevant to current environmentally themed courses and all environmental 

education.  The dependence upon foundational philosophies, meanwhile, has also 

continued with a litany of responses, including the response of Hungerford, Peyton, and 

Wilke (1980). 

These authors sought to derive a new conceptual curricular outline to enhance the 

process and success of environmental education in reaching its goals.  The solution 

Hungerford, Peyton, and Wilke (1980) proposed approached environmental literacy 

indirectly, instead focusing on environmental education content areas.  The authors divided 

their curriculum into four levels: ecological foundations; conceptual awareness: issues and 

values; investigation and evaluation; and environmental action skills: training and 

application.  These categories sought to modify the structure of environmental education 
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by displacing emphasis from outcomes to methods, but ended up reifying the assumptions 

and claims of the founding documents by continuing a framework based on knowledge, 

awareness, motivation, skills, and behavior.  However, this reification is significant in that 

it advanced the link between curriculum objectives, teaching methods, and ultimate 

outcomes, a link that this study has explored further. 

 The advancement of environmental education throughout the 1980s and 1990s 

undermined these positive directions in research and implementation.  Scholars (Tilbury, 

1995; Disinger, 1998) have described this era as one of slight confusion and contradiction 

on the identity of environmental education.  Tilbury (1995) demonstrates the initial 

challenges environmental education faced to be incorporated into formal education.  

Although environmental education remained dedicated to creating behavior change, the 

goal was contradicted by a narrow revision of approaches and scope in the 1990s.  

Educators in this period often demonstrated tendencies to promote scientific literacy for 

ecological comprehension, rather than environmental literacy for responsible 

environmental behavior (Tilbury, 1995).   

 The paradox between initial environmental education theory and its subsequent 

practice, particularly in the dissonance between abstract ideas and concrete 

implementation, has lingered, plaguing environmental education in its attempt to become 

more pragmatic, meaningful, and accessible.  The internal conflict has restricted where and 

how environmental education is taught (such as higher education), and what outcomes it 

produces.  While many of these ideas remain embedded in the original frameworks for 

environmental education, intermittent reevaluations are important.  Certain challenges, or 

at least evaluations and new visions, of the basic principles made by the founders of 
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environmental education are necessary.  Achieving this would allow for the discipline to 

find a role in formal education and gain on its underlying objective of the creation of 

environmentally responsible behavior. 

Important modern breakthroughs. 

The stagnancy of environmental education eventually provoked several meaningful 

responses aimed at making environmental education more dynamic and relevant.  Two 

ideas have had a significant influence on developing trends in environmental education: 

environmental education for sustainability and the environment as the integrating context 

for learning.  Environmental education for sustainability (EEFS) (Tilbury, 1995) has been 

supported by a host of scholars (Sterling 2001 & 2004; Roth, 1991; Garrard, 2007; Sterling 

and Huckle, 1996; Monroe, 2012) who see it as a natural progression of environmental 

education in contemporary society.  Garrard (2007) asserts the benefits of EEFS over 

environmental education in mentioning its flexibility, long-term vision, and emphasis on 

action: “It is oriented toward provisionality, dynamic responsiveness, and the future” (p. 

375).  Tilbury (1995) outlines the components of EEFS as relevance, holism, values-based 

education, issue-based learning, action-orientated approach, and critical education.  These 

components highlight the indebtedness to original frameworks of environmental education 

and an even heavier awareness of the immediacy of environmental problems in our society. 

The other crucial element of burgeoning environmental education is related to 

holistic and action-oriented learning approaches.  The use of the environment as an 

integrating context for learning (EIC) (Lieberman & Hoody, 1998) has made 

environmental education more malleable and accessible, increasing its role in formal and 

higher education.  EIC is a framework for “interdisciplinary, collaborative, student-
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centered, hands-on, and engaged learning” (Lieberman & Hoody, 1998, p. 1) akin to the 

philosophies of EEFS.  The results of Lieberman and Hoody’s study are encouraging, 

expanding the traditional contexts and outcomes for environmental education.  EIC can 

create more profound and meaningful understandings that permeate across disciplines 

because of innovative and integrated learning (Lieberman & Hoody, 1998).  Lieberman 

and Hoody made explicit the possibilities for collaboration between all disciplines to 

advance and achieve the methods and objectives of environmental education.  Together, 

the ideas of EEFS and EIC support a foundation for a broad range of approaches to 

environmentally themed courses in higher education. 

This study asserts the importance of both of these ideas as central to the extension 

of environmental education into higher education and its increased pragmatism and 

relevance in a society deeply impacted by environmental issues.  The original conceptions 

of environmental education presented by Stapp et al. (1969), the Belgrade Charter (1976), 

and the Tblisi Declaration (1978) have dominated the directions of the discipline ever 

since, but new research represents a rethinking of their assumptions.  Much of what these 

documents proclaimed has helped to cultivate the contemporary frameworks of 

environmental education, but, if the field is to discover new roles and objectives in higher 

education and society, new perspectives and meanings must be employed.  Environmental 

education for sustainability prioritizes and progresses the ultimate goal of environmental 

literacy, while deepening and expanding its connotations in an evolving world.  The 

environment as the integrating context for learning develops a basis for sustained and broad 

environmental awareness and action.  Together, these developments support the 
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importance and ideas of this study, while influencing the manifestation of environmental 

education in higher education. 

 

Environmentally themed Higher Education Courses 

 Environmental education in higher education. 

 Higher education has traditionally sought to impact the knowledge and skills of its 

learners through direct exploration of content relevant both intellectually and socially.  This 

journey of higher education has been inspired by the demands of society, considered 

socially, politically, economically, and culturally.  Accordingly, higher education has 

consistently attempted to resolve the issues plaguing society by developing meaningful 

knowledge and skills in its students.  Thus, the traditional goals of higher education align 

with the current objectives of environmental education, specifically: to develop the 

knowledge and competencies (as well as dispositions and behavior) to work towards the 

remediation of society’s most pressing issues.  Currently, those issues are primarily of an 

ecological and environmental nature.  In order to fulfill its traditional mission, higher 

education must consider the integration of environmentally themed curriculum and the 

implementation of environmental education principles.  To the extent that environmental 

issues are relevant socially, politically, economically, and culturally, in addition to the 

ecological ramifications, higher education’s contemporary mission seems significantly 

aligned with the mission of environmental education.   

While environmental education is mostly indirectly manifested through 

environmentally themed courses in higher education, the objective of developing 

environmentally literate learners, and thus using the approaches of environmental 
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education, seems imperative.  The tenuous state of peril that social, political, economic, 

and cultural decisions have placed the physical environment in is dangerous not only for 

our ecological interests, but our way of life as well.   Society has been left with an urgent 

challenge to find a way to decrease rather than exacerbate these environmental problems, 

a task that higher education must contribute to (Uhl, 2000).  With many students leaving 

higher education without exposure, and thus the necessary understandings, attitudes, and 

skills, to environmental issues within their program of study, the critical changes that need 

to be made to resolve environmental issues will be left incomplete (Beigel, 1996).  

Environmental education, nearly since its modern inception, has been suggested as a part 

of the college curriculum (UNESCO/UNEP, 1978), but this undertaking has made little 

progress.  Despite the discussion of environmental topics, the serious consideration of 

values, responsibilities, and appreciation toward the environment has been neglected 

(Beigel, 1996). 

 True environmental education, which develops environmental literacy and hopes 

for behavior change in learners, must become more prevalent in higher education.  For the 

sake of cultivating mindful members of society that are capable of contributing to the 

important decisions everyone will have to make to resolve environmental challenges, 

higher education must consider environmental education principles and the goal of 

environmentally literate students.  If higher education is to develop citizens literate in 

environmental matters, it must produce students who “cope effectively with change, care 

about societal problems and solutions, envision and are willing to help create positive 

scenarios for the future, experience a strengthened political efficacy, and know how to 

effectively implement change” (Rowe, 2002).  These types of impacts have traditionally 
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been the objectives of environmental education, expressed in higher education as 

environmentally themed courses, green studies, sustainability education, ecocriticism, and 

a myriad of other formats.  The challenge for these expressions has been to carve a 

meaningful and sustained place within higher education structures and promote its 

relevancy and responsiveness to society and its issues.  Although the movement of 

environmentally themed courses has become pervasive in higher education, its methods 

and effects remained primarily unexamined. 

 Implementing aspects of environmental education in higher education could prove 

not only to create environmental literacy among students, but other significant capacities 

for contribution to modern society.  In a world in which environmental issues are prominent 

and intertwined with social, political, and economic issues, utilizing environmental 

education deserves to be a primary focus of higher education.  The need for and effects of 

action-oriented instruction and issue investigation, evaluation, and resolution applies as 

much to environmental education as it does to higher education (Hsu, 2004).  

Environmental education in higher education settings “will foster a sense of connectedness, 

implicatedness, and ecological citizenship, and will provide the competence to act on such 

knowledge” (Orr, 1992, p. 101).  By addressing environmental challenges and the 

necessary skills to begin to resolve them, higher education could empower students, instead 

of leaving them overwhelmed, to take on these challenges once they graduate (Rowe, 

2002).  Society and the educational system can begin to confront the profound ecological, 

political, economic, social, and cultural challenges through the integration of 

environmental education principles and goals into the higher education curriculum that 

increase the potential to develop environmentally literate citizens. 
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 Environmental education and the college curriculum. 

 The inclusion of environment-based content has come in many methods within the 

college curriculum.  Examples of inclusion of environmental content include: classes 

framed around environmental content, such as environmental science, environmental 

studies, environmental history, or environmental literature; environmental literacy and 

sustainability as essential criteria in core general education requirements; environmentally 

themed majors or minors; environmental initiatives exemplified by the university and its 

mission statement as latent curricula (Rowe, 2002).  These endeavors often face many 

obstacles that have made environmental study a complex task in higher education.  Besides 

dense bureaucratic and logistical demands faced by all universities, there are often 

paradoxical messages on sustainability presented by the university (Haladay & Hicks, 

2010), as well as ideologically resistant faculty (Garrard, 2007).  However, these 

challenges do not diminish the necessity for environmental content in higher education. 

 The work of Rick Wilke serves as one of the first treatments of environmentally-

focused curriculum in higher education.  Wilke (1995) describes some early attempts at 

introducing environmental literacy into the college curriculum, simultaneously creating a 

framework for curriculum development and pedagogical strategies.  Guided by Hungerford 

and Volk, Wilke concludes upon the following guidelines for maximizing opportunities for 

college students to develop environmentally responsible behavior: 

 Teach environmentally significant ecological concepts and the environmental 

interrelationships implied by these concepts. 

 Provide carefully designed and in-depth opportunities for learners to achieve some 

level of environmental sensitivity that will promote a desire to behave in 

appropriate ways. 

 Provide a curriculum that will result in an in-depth knowledge of issues; that will 

teach issue analysis and investigation skills as well as provide the time needed for 



31 

 

the application of these skills; that will teach the citizenship skills needed for issue 

remediation and give opportunities for the application of these skills. 

 Provide an instructional setting that increases learners’ belief that they can make a 

difference by acting in responsible ways. (Wilke, 1995) 

 

Wilke’s guidelines present a curriculum influenced by both ecological and social 

concerns, a model reflected in EEFS (Tilbury, 1995) and EIC (Lieberman & Hoody, 1998), 

as well as contemporary environmental literacy frameworks, such as this study’s guiding 

framework (Hollweg, et al., 2011).  The emphasis on action is also developed in Tilbury 

(1995), Lieberman and Hoody (1998), and Hollweg et al. (2011) displaying the belief in a 

process growing toward behavior change.  Wilke’s four guidelines express the 

environmental literacy aspects of knowledge, dispositions, competencies, and behavior, 

reflecting the conception of environmental literacy presented by Hollweg et al. (2011). 

The argument for environmental literacy development in the college curriculum has a 

broad yet significant opportunity for impact.  Because of the flexibility and 

interdisciplinary nature of Wilke’s (1995) guidelines, environmental content becomes 

accessible in many contexts.  Wilke (1995) provides general intended learner outcomes for 

environmentally themed courses that seek to foster environmental literacy, which also 

correspond with the Hollweg, et al. (2011) framework.  The goals of environmentally 

themed courses, as Wilke describes them, emphasize competencies regarding the 

knowledge of interrelationships between human society and natural systems and the 

personal and collective capacities for designing and implementing solutions to 

environmental problems.  These objectives suggest the link between environmentally 

themed courses and environmental education.  With the interweaving link of environmental 

literacy development, these environmentally themed higher education courses, although 

perhaps not explicitly espousing environmental education methods, frameworks, or goals, 
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inherently contain an ambition for the components of environmental literacy: knowledge, 

dispositions, competencies, and behavior. 

 However, this connection can and must be challenged to develop the appropriate 

understandings and modes of environmentally themed higher education courses.  Greg 

Garrard presents perhaps the strongest critique of environmental education assumptions in 

the context of the contemporary environmental crisis.  Garrard (2010) challenges the 

“widespread, but largely untested and untheorized assumption that education about the 

environment delivered through the environment will automatically be education for the 

environment” (p. 241).  By taking a critical view of environmental education’s entrenched 

assumptions, Garrard further opens up the possibilities of environmental education, to both 

clarify and expand its process and outcomes.  Garrard (2007) embraces education for 

sustainable development (ESD) and an ecocritical pedagogy that emphasizes the entwined 

conflicts of environmental, economic, and social issues, a view furthering Wilke’s ideas 

and supporting the Hollweg, et al. (2011) framework.  Thus, environmental education in 

higher education returns to the interdisciplinary and holistic roots of the field, transcending 

limited perspectives on the scope and possibilities of environmental education. 

 Two interrelated concepts remain important in Garrard’s work that offer an 

innovative understanding of the purpose and practice of environmental education.  First, 

that environmental education in academic settings must, although does not always, attain 

to a connection with real-world practicality and impact.  Secondly, that personal effect, 

often evoked in the form of cultural and social representations of the environment beyond 

ecological knowledge, is necessary to environmental literacy.  Garrard’s (2007) study, an 

outlier as an assessment of the connection between humanities-based environmentally 
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themed education and environmental literacy, discovered some disconcerting notions of 

the environmental literacy of students.  Garrard found that students were disillusioned by 

disparate values prominent within the university and those of the world beyond it (2007).  

This strife caused Garrard to lament the dominant conceptions of environmental education 

for their stale outcomes, which seem to remain restricted within intellectual domains.  The 

study of the environment in higher education, Garrard argues, should be meaningful and 

applicable to real-world, and not merely academic, contexts (2007). 

 The solution, Garrard asserts by citing a multitude of research, is to effect personal 

understandings, attitudes, and skills that stretch beyond ecological knowledge.  

Environmental education, reaffirming early notions that it should be interdisciplinary and 

personally affective in order to be transformational, must consider emotions and personal 

dispositions as much as knowledge, culture as much as ecology.  In order to cultivate 

transformative experiences and competencies, environmental education must embrace the 

complex status of meaningful environmental literacy and behavior in contemporary society 

(Garrard, 2007).  Garrard’s suggestions raise significant questions about environmental 

literacy and the process of environmental education, specifically as manifested in higher 

education.  Yet, research has been slow to assess environmentally themed higher education 

courses in their development of environmental literacy. 

 Evaluating environmentally themed higher education courses. 

 Attempts at analyzing environmental education’s place in higher education have 

been primarily limited to quantitative reviews of the prevalence of environmental content.  

The following studies provide a rare example of a broad assessment of where and how 

environmentally-focused content is expressed in higher education.  One study (Wolfe, 
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2001) assessed the extent to which non-environmental majors were exposed to 

environmentally themed content, as well as the approaches for increasing environmental 

literacy in higher education.  Wolfe (2001) found that of the 496 (out of 1,174 total) 

institutions that responded, 11.6 percent required an environmental literacy course of all 

students.  In addition, 55.0 percent reported that such a course was available and countable 

toward general education requirements but not required of all students.  This research 

demonstrates the perhaps limited infusion of environmental content in the college 

curriculum.  However, this does not deny the impact of the courses, something that has 

been studied even less. 

 Another study (McIntosh et al., 2001) surveyed both two and four year colleges in 

the United States and found that 8 percent of higher educational institutions have an 

environmental literacy undergraduate requirement.  Additionally, 3 percent of institutions 

were seeking to develop the requirement in the future.  This suggests that beyond 

environmental science and studies courses for students with a major or minor in that subject 

many students pass through college without being introduced to environmental literacy 

concepts.  Expectedly, most colleges and universities do not produce environmentally 

literate students (McIntosh et al., 2001).  These numbers create a shocking dichotomy 

between the urgent environmental issues pressed upon citizens and the lack of 

environmentally-conscious learning that occurs in higher education. 

 However, where environmentally-conscious learning has taken place it seems to 

have had an effect, although there is limited research to support this notion.  One study, 

evaluating the University of Georgia’s environmental literacy requirement (Moody, 2006), 

deals with the implementation and effect of environmentally-conscious learning.  Moody 
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discusses the inconsistency in defining and practicing learning for environmental literacy, 

particularly at the higher education level, which results in students without the necessary 

skills and understandings to act in environmentally responsible manners.  To supply a 

framework for this type of learning, Moody separates environmental education and 

environmental literacy, but refers to the former as the process of generating the latter. 

 Despite clarifying the connection between environmental education and 

environmental literacy, Moody creates an image of the complexity of these issues and their 

implications for higher education.  As Roth and Disinger (1992), initial researchers 

considering environmental literacy, remarked, “there became almost as many perceptions 

of the nature of environmental literacy as there were people who used the term” (p. 7).  

Perhaps this dilemma is the greatest barrier in advancing the cause of environmental 

education in higher education.  Inconsistent and conflicting ideologies continually prove 

paradoxical, cultivating difficulties and lack of opportunities for environmental literacy 

learning.  Moody returns to the core questions that must be asked to begin the process of 

resolving these challenges: “What does it mean to be environmentally literate?  What must 

students learn to meet the complex environmental challenges of the future?  What are the 

most important environmental challenges that need to be addressed first and foremost?” 

(Moody, 2006, p. 9).  Without resolving these issues, the problem of developing 

environmental literacy in learners, both in higher education and beyond, will remain. 

Moody’s answer is rooted in the traditional knowledge, attitudes, and subsequently 

behavior procession, which define environmental education and environmental literacy.  

The core ideas that need to be grasped by environmentally literate students, according to 

Moody (2006), are: understanding of the physical environment, and the recognition and 
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appreciation of human interactions with social, political, economic, and cultural forces (p. 

9).  The findings of the study show that through the environmental literacy requirement 

26.3% of students changed their behavior, with 64.9% of those students modifying their 

daily activities (Moody, 2006).  Increases in knowledge and awareness were also 

considerable, suggesting that environmentally themed courses are correlated with 

improved environmental literacy (Moody, 2006).  However, Moody’s study does not 

dissect the differences of effect produced by different disciplines, specifically on different 

aspects of environmental literacy.  Relying on the knowledge, attitudes, and behavior 

progression, Moody takes environmental literacy as an assumption of increased 

knowledge, instead of delving into the implications for meaningful skills and actions.   

Several other discoveries from Moody’s study further confuse the picture of 

environmental literacy cultivation in environmentally themed higher education courses. 

Moody proposes that students initially inclined to higher environmental literacy levels are 

more likely for positive change than those with originally low environmental literacy 

(2006).  This problem, that those tending toward environmentally responsible behavior are 

merely affirmed by these courses while those uninterested gain minimally through 

exposure, must be confronted by research and practice, attempting to make environmental 

education in higher education more evocative and effective.  Perhaps the most telling 

statistic from Moody’s study is that only 16.3 percent of the faculty considered the student 

body environmentally literate.  Despite environmental literacy changes observed in 

assessment, maybe these effects are not manifesting themselves in real-world application, 

undermining the objectives of environmental education and forging a rift between 

environmentally themed higher education courses and environmental literacy.  Moody’s 
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results demonstrate both the potential and inadequacy of environmentally themed higher 

education courses.  This study sought to explore some of the conflicts manifested in 

Moody’s (2006) study, responding to the need to assess what is happening and what is 

possible regarding the infusion of environmental education within higher education. 

 

Environmental Literacy 

 Progression of environmental literacy frameworks. 

 Since the inception of modern environmental education in the late 1960s, with 

environmental literacy and its expression as environmentally responsible behavior as the 

ultimate goal, environmental literacy has remained rather ambiguous and abstract despite 

numerous attempts to classify it.  Because of this vague and shifting nature, the process of 

defining environmental literacy has been described as a “dynamic undertaking” (Hollweg, 

et al., 2011, p. 2-1).  Research on the topic has consistently produced alterations of similar 

frameworks and the evaluations used to measure environmental literacy as defined by these 

frameworks.  This section will cover the major frameworks (see Figure 4) constructed to 

define and measure environmental literacy, specifically the culmination of past literature 

toward the Hollweg, et al. (2011) framework utilized in this study. 
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Hines, et al., 

1986/87 

Attitudes, Locus of control, Personal responsibility 

Action skills, Knowledge of action strategies 

Intention to act, Situational factors 

Environmentally responsible behavior 

Hungerford 

and Volk, 

1990 

Entry level variables: Environmental sensitivity, Knowledge of ecology, Androgyny, 

Attitudes toward pollution, technology, and economics 

Ownership variables: In-depth knowledge about issues, Personal investement in issues and 

the environment, Knowledge of consequences of behavior - both positive and negative 

Empowerment variables: Knowledge of and skill in using environmental action strategies, 

Locus of control (expectancy of reinforcement), Intention to act 

Citizenship behavior 

Wisconsin 

Center for 

Environmental 

Education, 

1997 

Cognitive learning outcomes: Knowledge of ecological principles, Knowledge of 

environmental problems and issues, Knowledge of environmental issue investigation and 

action strategies 

Affective learning outcomes: Environmental senstivity/attitudes, Positive attitudes and values 

for the prevention and remediation of environmental problems and issues 

Perspectives on environmentally responsible behavior: Locus of control, Assumption of 

personal responsibility 

Behavioral learning outcomes: Ecomanagement, Economic action, Persuasion, Political 

action, Legal action, Other 

Hsu and Roth, 

1998 

Cognitive dimensions: Knowledge of ecological and socio-political functions, Knowledge of 

and ability to identify, analyze, investigate, and evaluate environmental problems and issues, 

Knowledge of and abilityt to apply environmental action strategies seeking to influence 

outcomes of environmental problems and issues, Ability to develop and evaluate appropriate 

action plan for the resolution of environmental problems 

Affective dimensions: Recognition of the importance of environmental quality and the 

existence of environmental problems and issues, Emphatic, appropriate, and caring attitude 

toward the environment, Willingness to work toward the prevention and/or remediation of 

environmental problems and issues 

Additional determinants of environmentally responsible behavior: Belief in their ability, both 

individually and collectively, to influence outcomes of environmental problems and issues, 

Assumptions of personal responsibility for personal actions that influence the environment 

Involvement in environmentally responsible behavior: Eco-management, 

Economic/consumer action, Persuasion, Political action, Legal action 

Hollweg, et al. 

2011 

Knowledge: Physical and Ecological systems; Social, Cultural, and Political Systems; 

Environmental Issues; Multiple Solutions to Environmental Issues; Citizen Participation and 

Action Strategies 

Dispositions: Sensitivity; Attitudes, Concerns, and Worldview; Personal Responsibility; 

Locus of Control/Self-Efficacy; Motivations and Intentions 

Competencies: Identify Environmental Issues; Analyze Environmental Issues; Evaluate 

Environmental Phenomena and Interactions within Socio-Political Systems; Use Evidence 

and Knowledge to Describe and Support a Position; Create and Evaluate Plans 

Behavior: Eco-Management; Persuasion; Consumer/Economic Action; Political Action; 

Legal Action 

 

Figure 4.  Summary of environmental literacy frameworks 
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 Environmental literacy has its foundations in the process and objectives of 

environmental education.  A review of the historical progression of the concept of 

environmental literacy demonstrates the difficulty in defining and measuring it.  The 

development has been linked with more sophisticated notions of environmentally 

responsible behavior and its creation.  A significant article in the progression of 

environmentally responsible behavior that influenced assessments of environmental 

literacy is “Analysis and Synthesis of Research on Responsible Environmental Behavior” 

(Hines, et al., 1986/87).  This article developed levels in the progression toward 

environmentally responsible behavior, outlining certain types of knowledge, dispositions, 

and competencies that lead to the ultimate goal.  This notion has both influenced and 

contradicted the definition of environmental literacy, as different proponents argue that it 

is a process and others a collection of qualities. 

 The next important environmental literacy framework also focused on the process 

of developing behavior.  “Changing Learner Behavior Through Environmental Education” 

(Hungerford & Volk, 1990) continues with many of the factors from Hines’ framework, 

delineating the process towards citizenship behavior into entry-level, ownership, and 

empowerment variables.  Hungerford and Volk especially emphasize knowledge (of 

ecology; of consequences of behavior; of using environmental action strategies) and 

dispositions as crucial in the development toward environmentally responsible behavior.  

This is evidenced in the process-based definition the authors provide for an 

environmentally literate citizen, which begins with awareness and understanding in order 

to progress from attitudes to skills and action (1990).  The assumption that these 

characteristics logically follow each other, with minimal sustained educational interaction, 
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remains a challenge of conceptions of environmental literacy and its connection to 

environmental education. 

 While Hungerford and Volk’s framework has been echoed by other researchers 

(Hsu, 2004) that separated the process into a progression of variables contributing to 

environmentally responsible behavior, other frameworks rethought the process.  Two 

frameworks instead categorized environmental literacy components into different aspects.  

The Wisconsin Center for Environmental Education (WCEE) (1997) delineated 

environmental literacy as being formed by cognitive learning outcomes, affective learning 

outcomes, perspectives on environmentally responsible behavior, and behavioral learning 

outcomes.  Similarly, Hsu and Roth (1998) outlined cognitive dimensions, affective 

dimensions, additional determinants of environmentally responsible behavior, and 

involvement in environmentally responsible behavior as the facets of environmental 

literacy.  These frameworks demonstrate a subtle shift towards categorized factors of 

environmental literacy, specifically based around cognitive and affective outcomes, skills, 

and behavior.   

The difficulty in understanding these frameworks comes in understanding whether 

they are solely a collection of components, or a process culminating in environmentally 

responsible behavior.  Confused by the contradiction inherent in original theories of 

environmental education that also set out skills that doubled as a process, environmental 

literacy became increasingly difficult to define.  There are, however, consistencies that 

allow a pattern to develop in analysis of the frameworks of environmental literacy.  Both 

the WCEE (1997) and Hsu and Roth’s (1998) frameworks advance the trend of 

environmental knowledge being composed of “socio-political functions” (Hsu and Roth, 
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1998) and “environmental issue investigation and action strategies” (WCEE, 1997) as well 

as knowledge of ecological processes.  Another significant link between these frameworks, 

first introduced by Hines et al. (1986/87), is the emphasis on locus of control and personal 

responsibility, factors that reference social psychology theories such as the Theory of 

Planned Behavior (Ajzen & Fishbein, 1977).  As the definition of environmental literacy 

developed, the types of behavior defining environmentally responsible behavior became 

more specific and sophisticated, recognizing the interconnected forces influencing the 

construction of environmental literacy. 

This study’s environmental literacy framework. 

 Ultimately, the most current major expression of environmental literacy was 

proposed by authors associated with the NAAEE (Hollweg, et al., 2011).  This document 

serves as a culmination of previous research, considering environmental education 

literature, social psychology behavior change theories, and environmental literacy research 

traditions.  Many of the components that make up this framework are directly descended 

from previous utterances.  However, the authors have synthesized the major aspects that 

form environmental literacy: knowledge, dispositions, competencies, and behavior.  This 

framework, not necessarily presented as a process, subtly critiques tradition in 

environmental education research that present knowledge and attitudes as the preliminaries 

to behavior.  Instead, the authors emphasize competencies, particularly as expressed in 

different contexts, demonstrating a focus on the pragmatic application of environmental 

literacy in a world that requires it. 

 The emphasis of Hollweg et al. (2011) on competencies comes from their ambition 

to respond to a primary question concerning the urgency of environmental issues: “To what 
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degree do these individuals have the knowledge, skills, dispositions, and behaviors for 

competently making decisions about, and acting on, local, regional, national, and global 

environmental issues?” (Hollweg, et al., 2011, p. ii-iii).  The desire to resolve this question, 

and remedy environmental problems, have “highlighted the growing complexity and 

interdisciplinary nature of environmental literacy” (Hollweg et al., 2011, p. 1-2).  The 

Hollweg et al. (2011) framework transcends ecological-focused cognitive and affective 

outcomes and offers instead an environmental literacy framework that seeks to develop 

broadly applicable skills.  These skills are valuable beyond environmental matters, but also 

make environmental literacy more versatile, meaningful, and effective.  Complimenting 

other calls for the reform of environmental education, and education in general, Hollweg 

et al. (2011) suggest the need for capacities to problem-solve, think critically, 

communicate, collaborate, and make informed decisions and actions. 

 This transformative shift in conceptions of environmental literacy is necessary not 

only to overcome burgeoning environmental problems, but to improve environmental 

education.  Hollweg et al. note that environmental education in general has contributed to 

“gains in knowledge and shifts in attitude (e.g., Iozzi, 1984; Rickinson, 2001; Volk & 

McBeth, 1997), but less so the development, application, and transfer of cognitive skills” 

(Hollweg, et al., 2011, p. 1-2).  These skills form a part of the process and product of 

environmental literacy.  All of the components are both “interactive and developmental in 

nature” (Hollweg, et al., 2011, p. 2-4).  This suggests that the direct process-based 

frameworks emphasizing knowledge, attitudes, and behavior that form traditional 

environmental literacy conceptions are limited in presenting a dynamic, responsive, and 

versatile framework of environmental literacy.  Instead of a linear process, Hollweg et al. 



43 

 

(2011) formulate that the aspects and components interact with each other in a multitude 

of ways, provoked by the contexts they are needed in. 

 While the Hollweg et al. (2011) framework augmented the traditional conceptions 

of environmental literacy by validating the interaction of components, behavior still 

remains the “ultimate expression of environmental literacy” (Hollweg, et al., 2011, p. 3-1).  

However, the assessment of environmental literacy, asserting the difficulty in accurately 

measuring behaviors, must focus on all of the areas of environmental literacy.  Specifically, 

competencies must be “the priority of assessment” since they are influenced by knowledge 

and dispositions, as all three culminate in behavior (Hollweg, et al., 2011, p. 4-3).  The 

flexibility of a new conception of the environmental literacy process increases the 

importance of context.  Hollweg et al. (2011) categorize three distinct contexts (personal, 

social, and physical) that significantly shape the manifestations of environmental literacy.  

Although these contexts remain difficult to assess, they situate environmental literacy as 

necessarily adaptable to be most effective.  The need for versatility supports the emphasis 

on cultivating broad competencies that are valuable in a multitude of situations. 

 The Hollweg et al. (2011) framework, while providing a conceptual invigoration to 

the collection of research, was also designed to be an assessment tool.  Along with this 

framework, an influx of large-scale environmental literacy assessments have sought to 

provide new insight into what environmental literacy must look like in contemporary 

education and society.  Most assessments have focused on the middle school or secondary 

level, such as the Middle School Environmental Literacy Instrument (MSELI) (Wilke, et 

al., 1995) and the Secondary School Environmental Literacy Instrument (SSELI) 

(Marcinkowski & Rehrig, 1995).  Few projects have been undertaken to observe 
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environmental literacy on national and global levels, although the recent National 

Environmental Literacy Assessment (NELA) (McBeth & Volk, 2009) and Program for 

International Student Assessment (PISA) (2001) have considered the standing of 

environmental literacy in broad contexts.  These assessments emphasize a comparison of 

environmental literacy levels between different demographics, while focusing on, as is 

consistent in past literature, significant predictors of environmental literacy. 

 The trends observed in these environmental literacy frameworks and assessments 

suggest a few important topics relating to this study.  First, the relevancy of this issue is 

prominent in the wake of sustained and increasing environmental problems.  Second, 

although definitional problems have plagued the concept, the Hollweg et al. (2011) 

framework has served both as a culmination of traditional research and an advance on it by 

recognizing the need for interdisciplinary competencies and action.  Finally, environmental 

literacy assessments have, almost without exception, ignored higher education.  This study 

responds to these topics, asserting an awareness of environmental problems, pragmatic and 

relevant interdisciplinary conceptions of environmental literacy, and assessment at the 

higher education level.  Ultimately, this study hopes to merge these topics and research in 

environmental education, environmentally themed higher education courses, and 

environmental literacy in order to promote the creation of environmentally responsible 

behavior. 

 

Summary 

 This chapter has reviewed the relevant literature for this study.  Specifically, this 

chapter has focused on the historical progression of the goals and process of environmental 
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education, the different manifestations and theories behind environmentally themed higher 

education courses, and the definition and measurement of environmental literacy.  The 

findings of this literature review have influenced the focus of this study and its methods, 

which are explained in Chapter 3.  Additionally, the information presented in this chapter 

has provided a context from which to reflect upon the results and implications discussed in 

Chapters 4 and 5. 
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CHAPTER 3: 

METHODS 

 

 This chapter discusses the methods of this study.  The chapter is structured to 

provide a description of the data collection and analysis strategies used to answer each 

research question.  The findings of the data are presented in Chapter 4.  Primary emphasis 

in this chapter has been given to the focus of the study, research design, instrumentation 

and its development, data analysis strategy, and the goals of the study.  The methods 

employed in this study are derived from the research questions and assist in the discovery 

of the conclusions and implications that this study suggests. 

 

Research Design 

 This study was designed to assess the changes occurring in students’ self-

perceptions of their environmental literacy in environmentally themed higher education 

courses.  Specifically, this study was designed as an exploratory study to initiate and 

advance understandings of environmentally themed higher education courses, especially 

as a basis for future research.  The guiding framework for this study was developed by 

Hollweg et al. (2011) and distinguishes environmental literacy as consisting of knowledge, 

dispositions, competencies, and behavior.  This study used a quantitative, quasi-

experimental research design in order to answer its research questions.  In addition, this 

study gathered participants through convenience sampling, meaning that participants were 

involved in the study through their choosing.  Because of the employment of convenience 

sampling and the unique nature of this study as an assessment of environmental literacy in 
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environmentally themed higher education courses, this study presented itself as an 

exploratory study.  The research design was inspired by previous research measuring 

similar concepts with a pre- and post-test (Thompson, et al., 2014).  Data was collected in 

the form of a pre- and post-test survey administered to students in environmentally themed 

courses at the beginning and end of the Fall 2014 semester.  Data was also collected from 

course instructors using an online survey tool.  This data provided information about the 

emphasis of environmental literacy aspects and components in environmentally themed 

higher education courses. 

 This research design, along with the data analysis strategies explained later in this 

chapter, sought to provide answers to the following research questions: 

1. How are environmentally themed higher education courses impacting students’ 

self-perceptions of their environmental literacy? 

2. How does pedagogical perspective relate to students’ self-perceptions of their 

environmental literacy in environmentally themed higher education courses? 

3. How are instructors emphasizing environmental literacy in environmentally 

themed higher education courses? 

 

Instrumentation 

 This study used two research instruments for data collection.  The first was a survey 

to measure students’ self-perceptions of their environmental literacy, specifically their 

knowledge, dispositions, competencies, and behavior.  Using the framework for assessing 

environmental literacy provided by Hollweg et al. (2011), with supplementary statements 

from a WCEE (1997) environmental literacy survey, the four aspects were addressed 
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through thirty-one statements (see Appendix A).  Students responded to the statements on 

a nine-point Likert scale, which was used in preference to other size scales in order to 

increase the sensitivity and granularity of the instrument (Bertram, 2007).  The survey was 

administered in a pre- and post-test format, first in the beginning two weeks of each course 

and again in the final two weeks.  The surveys were taken in-class using a hard-copy 

Scantron form that was then mailed by the instructors. 

The second research instrument used in this study was a reflection for instructors, 

which asked them to respond about their emphasis on environmental literacy in their 

courses.  Instructors responded on a four-point Likert scale regarding the strength of their 

emphasis on each environmental literacy as presented in the Hollweg et al. (2011) 

framework.  The reflection also included a space for instructors to include open-ended 

answers concerning their goals, objectives, and intended learning outcomes for their 

course.  The Instructor Reflection (Appendix B) was administered in the middle of the 

semester using the Select Survey online survey tool. 

 These research instruments were developed by the researcher, but refined through 

submission to a review panel (Appendix C) and a preliminary pilot study.  The review 

panel of this study was chosen from the principal authors and reviewers of the main 

theoretical framework for this project, the North American Association for Environmental 

Education’s “Developing a Framework for Assessing Environmental Literacy” (Hollweg, 

et al., 2011).  Ultimately, two of the main authors, Karen S. Hollweg (North American 

Association for Environmental Education) and Thomas J. Marcinkowski (Florida Institute 

of Technology) were able to participate in the review panel.  Reviewers were presented 

with the research instruments and study background materials and asked to answer specific 
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questions, as well as provide additional feedback.  The information provided by the 

reviewers helped to ensure the validity of the research instruments as assessment tools by 

suggesting subtle changes to both the Student Survey and Instructor Reflection, such as the 

emphasis rating scale employed in the Instructor Reflection.   

The pilot study was conducted to aid in the development of the research instruments 

and focuses.  The Student Survey was administered as a pre- and post-test, however the 

length of the course was only three weeks.  Instructors completed a reflection activity, at 

that point in the research entitled the Teacher Questionnaire.  The data from the Pilot Study 

was employed in preliminary data analysis.  The results of the pre- and post-tests, as well 

as the Pilot Study, were considered in the revision of the Student Survey and Instructor 

Reflection and research design. 

 

Preliminary Data Analysis 

 In order to ensure the validity and reliability of the Student Survey as an assessment 

tool, preliminary data analysis was conducted.  A factor analysis of the pre-test was 

performed to measure the validity of the items from each aspect of environmental literacy.  

Items with a factor loading of less than .6, to provide a conservative yet realistic limit 

(Matsunaya, 2010), were dismissed as invalid to assess the latent construct of that 

environmental literacy aspect.  The factors were unrotated to produce a principle 

component analysis that suggested how strongly items measured the corresponding aspect 

(Wold, et al., 1987).  The preliminary data analysis also included reliability testing for 

Cronbach’s alpha, which ensured the reliability of both the pre- and post-test scores for 

each environmental literacy aspect. 
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Research Question 1: Environmental Literacy Change 

 The methods used to answer research question one focused on the change occurring 

in students’ self-perceptions of their environmental literacy over the course of the semester.  

This question considered the dependent variables of pre- and post-test scores for each 

environmental literacy component, as well as the aspects of knowledge, dispositions, 

competencies, and behavior.  Pre and post test scores were averaged for each section and 

statistical tests were run in SPSS v. 21.  A paired samples t-test was conducted to discover 

the significance in changes between pre- and post-test scores.   

 

Research Question 2: Influence of Pedagogical Perspective 

 The second research question focused on the influence of pedagogical perspective 

as a factor in determining changes in students’ self-perceptions of their environmental 

literacy between pre- and post-test.  Using data from the student survey, average scores for 

both pre- and post-test were taken for each pedagogical perspective to assess changes for 

each environmental literacy aspect and component using a paired samples t-test.  Beyond 

determining the significance of changes occurring across pedagogical perspectives, a one-

way ANOVA was conducted in SPSS, including a Tukey HSD post-hoc test.  This test 

measured the variance in pre- and post-test scores amongst the ecological science-based, 

humanities and social science-based, and integrative environmental studies pedagogical 

perspectives. 
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Research Question 3: Instructor Emphasis 

 The third research question focused on the reported emphasis of instructors 

concerning environmental literacy aspects and components.  Utilizing the data from the 

Instructor Reflection, descriptive statistics were used to present average scores for each 

environmental literacy aspect and component by pedagogical perspective, as well as 

overall.  Open-ended answers from the Instructor Reflection, concerning course goals, 

objectives, and intended learning outcomes, were coded to match the environmental 

literacy components presented in the Hollweg et al. (2011) framework.  This information 

was considered at the overall and pedagogical perspective levels. 

 

Additional Data Analysis 

 Data analysis was also conducted in SPSS to assess the influence of student major 

on environmental literacy change.  Student majors were separated into ten inclusive 

categories: business, education, environmental, fine arts, health, humanities, natural 

science, social science, other, and undecided.  The change in pre- and post-test scores, 

concerning environmental literacy aspects and components, was measured for significance 

using a paired samples t-test.  A one-way ANOVA, as well as a Tukey HSD post-hoc test, 

was used to determine differences in change scores between majors, as well as for each 

major across pedagogical perspective, for each aspect and component.  For a summary of 

all data analysis strategies please see Table 2. 

 

 

 



52 

 

Table 2 

Data Analysis Strategies 

Research Question Focus Dependent Variables 

Independent 

Variables 

Research 

Instrument 

Data Analysis 

Strategy 

How are environmentally 

themed higher education 

courses impacting students' 
self-perceptions of their 

environmental literacy? 

Environmental 

Literacy 
Change 

Environmental Literacy 
(Knowledge, Dispositions, 

Competencies, Behavior):          

Pre and Post  

Section                   
Student                  

Survey 

Paired Samples            

t-test 

How does pedagogical 

perspective relate to students' 
self-perceptions of their 

environmental literacy in 

environmentally themed 
higher education courses? 

Influence of 

Pedagogical 
Perspective 

Environmental Literacy 
(Knowledge, Dispositions, 

Competencies, Behavior):          

Pre and Post  

Pedagogical      

Perspective 

Student                  

Survey 

Paired Samples        

t-test   
One-Way ANOVA 

How are instructors 
emphasizing environmental 

literacy in environmentally 

themed higher education 
courses? 

Instructor 
Emphasis 

Instructor Emphasis 
Pedagogical 
Perspective 

Instructor          
Reflection 

Descriptive 

Statistics      

Coding 

Additional Focuses Major                          

Environmental Literacy 

(Knowledge, Dispositions, 

Competencies, Behavior):          
Pre and Post  

Section 
Pedagogical      

Perspective 

Student                  

Survey 
One-Way ANOVA 

 

 

Summary 

 These methods represent the research design and data analysis strategy for the study 

of changes in students’ self-perceptions of their environmental literacy over a semester in 

an environmentally themed higher education course.  In order to answer the three research 

questions of this study, the methods connected the important strands of data concerning 

environmental literacy change, influence of pedagogical perspective, and instructor 

emphasis.  These methods were employed to determine the results and conclusions of this 

study.  The results of the study are discussed in Chapter 4, while the conclusions and 

implications are the subject of Chapter 5. 
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CHAPTER 4: 

RESULTS 

 

 This chapter will present the results of this study.  The chapter has been split into 

five categories of results: preliminary data analysis; research question 1: environmental 

literacy change; research question 2: influence of pedagogical perspective; research 

question 3: instructor emphasis; and additional data analysis.  Each section will present the 

primary focus of its inquiry and data analysis strategy before summarizing results.  These 

descriptions will be supplemented by tables and figures that more concisely present the 

data. 

 

Preliminary Data Analysis 

 The preliminary data analysis for this study consisted of two tests to ensure the 

quality of research instruments to measure changes in students’ self-perceptions of their 

environmental literacy.  First, a factor analysis of the pre-test was conducted to determine 

the validity of each subset of items (knowledge, dispositions, competencies, and behavior) 

to measure that construct.  Criteria for dismissal using the factor analysis was a factor 

loading of less than .6.  Second, tests for Cronbach’s alpha were run to ensure the reliability 

of both the pre- and post-test.   

 The factor analysis consisted of an unrotated principle component analysis and 

factor loading with a scree plot evaluation to determine the component score for each item 

in the four aspects (knowledge, dispositions, competencies, and behavior).  Data also 

provided information about the total variance explained by the primary factor of each 
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aspect.  The initial eigen showed that each aspect was primarily explained by the 

appropriate latent construct, with the first factor explaining 65.305% variance of 

knowledge, 54.162% of dispositions, 80.221% of competencies, and 67.369% of behavior.  

This portion of the factor analysis determined that each environmental literacy aspect was 

primarily associated with a single factor, suggesting each scale’s reliability as a measure 

of that environmental literacy aspect. 

While most items received factor loading scores of greater than .8, four items were 

dismissed because of a factor loading of less than .6.  Two items were removed from the 

dispositions subset: one of the environmental sensitivity/attitudes items and the item 

concerning attitudes and values for the prevention and remediation of environmental 

problems and issues.  Two items were also removed from the behavior subset for low factor 

loadings, both eco-management items.  The factor loadings of these items demonstrate that 

nearly all items were valid measures of the construct they were determined to measure.  

Factor analysis results for each aspect of environmental literacy are presented in Tables 3 

(knowledge), 4 (dispositions), 5 (competencies), and 6 (behavior). 
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Table 3 

Environmental Literacy Aspect Factor Analysis: Knowledge 

Component Student Survey Statement 

Factor 

Loading 

Physical and Ecological 

Systems 

I understand the processes and challenges of 

physical and ecological systems. 
.803 

Social, Cultural, and 

Political Systems 

I am aware of the effect of social, cultural, and 

political systems upon the environment. 
.800 

Environmental Issues 

I am conscious of the environmental issues 

facing our society. 
.754 

Multiple Solutions to 

Environmental Issues 

I can outline realistic solutions to relevant 

environmental issues. 
.887 

Citizen Participation and 

Action Strategies 

I know how I can help to solve environmental 

issues. 
.790 

Note. Unrotated factor loadings.  Measured using a 9 point response scale ranging from 

completely disagree (1), through neither agree nor disagree (5), to completely agree (9). 

Table 4 

Environmental Literacy Aspect Factor Analysis: Dispositions 

Component Student Survey Statement 

Factor 

Loading 

Sensitivity I am sensitive to the natural world around me. .780 

Environmental 

Sensitivity/Attitudes 

I usually don't notice the natural things around 

me like flowers, trees, and clouds when I am 

outside. 

.439 

Environmental 

Sensitivity/Attitudes 

I'm not interested in reading about nature or the 

environment. 
.738 

Attitudes, Concerns, and 

Worldview 

I am concerned with the future of our 

environment. 
.851 

Attitudes and Values for 

the Prevention and 

Remediation of 

Environmental Problems 

and Issues 

I oppose any environmental regulations that 

would restrict my way of life. 
.348 

Personal Responsibility I feel personally responsible for demonstrating 

positive environmental behavior. 
.770 

Assumption of Personal 

Responsibility 
I want to help solve environmental problems. .899 

Locus of Control/Self-

Efficacy 

I believe that I have the power to make a 

meaningful impact on environmental issues. 
.796 

Locus of Control 
I can, working on my own, contribute to the 

solution of environment issues. 
.633 

Motivations and 

Intentions 

I am intent on contributing to the decrease of 

environmental issues. 
.888 

Note. Unrotated factor loadings.  Measured using a 9 point response scale ranging from 

completely disagree (1), through neither agree nor disagree (5), to completely agree (9). 
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Table 5 

Environmental Literacy Aspect Factor Analysis: Competencies 

Component Student Survey Statement 

Factor 

Loading 

Identify Environmental 

Issues 

I am able to identify significant environmental 

issues. 
.905 

Analyze Environmental 

Issues 

I am able to critically analyze environmental 

issues. 
.912 

Evaluate Environmental 

Phenomena and 

Interactions within 

Socio-Political Systems 

I am able to consider social and political 

consequences when evaluating environmental 

issues. 

.901 

Use Evidence and 

Knowledge to Describe 

and Support a Position 

I can effectively use evidence and knowledge to 

support my position on environmental issues. 

.905 

Create and Evaluate 

Plans 

I can effectively create and evaluate plans to 

resolve environmental issues. 
.855 

Note. Unrotated factor loadings.  Measured using a 9 point response scale ranging from 

not confident at all (1), through somewhat confident (5), to very confident (9). 
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Table 6 

Environmental Literacy Aspect Factor Analysis: Behavior 

Component Student Survey Statement 

Factor 

Loading 

Eco-Management 
I try to impact the environment around me 

through personal action to prevent and resolve 

environmental issues. 

.863 

Eco-Management 
I turn off lights and appliances when they're not 

being used in order to conserve energy. 
.481 

Eco-Management 
I walk, take public transportation, or ride a bike 

instead of using a car in order to help protect the 

environment. 

.705 

Eco-Management I recycle paper, glass, and/or metal waste 

products at home or at school. 
.587 

Persuasion 
I attempt to alert others to the necessary 

responses to environmental problems. 
.908 

Persuasion I set a positive environmental example for my 

friends to follow. 
.863 

Persuasion 
I talk to family and friends about what they can 

do to help solve environmental problems. 
.933 

Consumer/Economic 

Action 

I consider the effect on the environment when 

making purchasing decisions. 
.851 

Economic Action 
I make an effort to reduce the amount of 

purchased goods I consume. 
.896 

Economic Action I avoid purchasing products that have a negative 

impact on the environment. 
.907 

Economic Action 
I purchase one product over another because it 

is packaged in reusable, returnable, or 

recyclable containers or packages. 

.897 

Note. Unrotated factor loadings.  Measured using a 9 point response scale ranging from 

never (1), through sometimes (5), to very often (9). 

 

Cronbach’s alpha scores for the reliability of both the pre- and post-test were taken 

for each of the aspects of environmental literacy.  Results demonstrated a high reliability 

at the pre- and post-test level for each of the aspects.  The pre-test Cronbach’s alpha scores 

were: .864 for knowledge, .897 for dispositions, .938 for competencies, and .948 for 

behavior.  The post-test Cronbach’s alpha scores were: .897 for knowledge, .942 for 

dispositions, .945 for competencies, and .952 for behavior. 
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Research Question 1: Environmental Literacy Change 

 The first research question this study sought to answer was:  

How are environmentally themed higher education courses impacting students’ 

self-perceptions of their environmental literacy?  

  

The primary data analysis strategy employed to resolve this question was a paired samples 

t-test to discover differences between pre- and post-tests.  Individual scores were averaged 

for each course section for both aspects and components of environmental literacy.  These 

pre- and post-test scores were compared through the paired samples t-test, which 

determined the significance of overall change scores. 

 The results from the paired samples t-test show that environmentally themed higher 

education courses are having a significant positive impact on students’ self-perceptions of 

their environmental literacy.  The overall positive change in environmental literacy, taken 

from an average of all items from each section, achieved a significance level of t (678) = 

39.53, p < .001 (meaning that there is less than a 1 in 1000 chance of the result being 

erroneous).  Across each aspect, there was a significant positive change in environmental 

literacy scores between pre- and post-test.  The results of the t-test and descriptive statistics 

for each of the environmental literacy aspects (knowledge, dispositions, competencies, and 

behavior) are presented in Table 7. 
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Table 7 

Results of t-test and Descriptive Statistics for Environmental Literacy Aspects 

 Pre-Test Post-Test  95% Confidence 

Interval for Mean 

Difference 

   

Aspect M SD M SD N r t df 

Overall 5.87 .42 6.53 .42 679 .63, .69 .000* 39.53* 678 

Knowledge 6.20 .46 7.40 .35 679 1.16, 1.25 .000* 50.67* 678 

Dispositions 6.26 .38 6.49 .45 679 .20, .26 .000* 15.67* 678 

Competencies 5.54 .49 6.75 .50 679 1.16, 1.25 .000* 49.85* 678 

Behavior 5.53 .55 6.07 .53 679 .51, .58 .000* 30.32* 678 

Note.  M = Mean; SD = Standard Deviation; n = Number; r = Correlation Coefficient; t = t ratio; df = 

degrees of freedom; * = Significant Result 

 

 The trend of significant change from pre- to post-test suggested by the paired 

samples t-test was matched by significant changes in nearly every environmental literacy 

component in a separate t-test.  Overall mean scores were established from the average of 

each section’s pre- and post-test scores.  Every component of knowledge, competencies, 

and behavior had a significant positive change from the beginning to the end of the 

environmentally themed course.  Each component of dispositions was significant as well, 

however the item environmental sensitivity/attitudes was significant for a decrease in mean 

scores, t (676) = -14.05, p < .001.  The results of the paired samples t-tests concerning 

knowledge (Table 8), dispositions (Table 9), competencies (Table 10), and behavior (Table 

11) are presented below. 
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Table 8 

Results of t-test and Descriptive Statistics for Environmental Knowledge 

 Pre-Test Post-Test  95% Confidence 

Interval for Mean 

Difference 

   

Component M SD M SD N r t df 

Physical and Ecological 

Systems 
5.64 .54 7.24 .41 679 1.55, 1.64 .000* 64.19* 678 

Social, Cultural, and 

Political Systems 
6.84 .51 7.72 .47 679 .82, .94 .000* 30.42* 678 

Environmental Issues 7.25 .47 8.00 .39 679 .71, .80 .000* 30.33* 678 

Multiple Solutions to 

Environmental Issues 
5.24 .65 6.85 .40 679 1.55, 1.68 .000* 51.93* 678 

Citizen Participation and 

Action Strategies 
6.00 .65 7.20 .40 679 1.14, 1.25 .000* 39.65* 678 

Note.  M = Mean; SD = Standard Deviation; n = Number; r = Correlation Coefficient; t = t ratio; df = 

degrees of freedom; * = Significant Result 

 

Table 9 

Results of t-test and Descriptive Statistics for Environmental Dispositions 

 Pre-Test Post-Test  95% Confidence 

Interval for Mean 

Difference 

   

Component M SD M SD n r t df 

Sensitivity 6.25 .46 6.91 .55 679 .62, .71 .000* 27.35* 678 

Environmental 

Sensitivity/Attitudes 
5.69 .60 5.38 .67 679 -.35, -.26 .000* -14.05* 678 

Attitudes, Concerns, and 

Worldview 
7.27 .41 7.57 .55 679 .25, .33 .000* 14.99* 678 

Personal Responsibility 6.25 .58 6.73 .60 679 .43, .53 .000* 18.62* 678 

Assumption of Personal 

Responsibility 
7.09 .56 7.20 .56 679 .07, .14 .000* 6.08* 678 

Locus of Control/Self-

Efficacy 
6.44 .60 6.73 .49 679 .25, .33 .000* 14.26* 678 

Locus of Control 5.73 .54 6.21 .50 679 .44, .53 .000* 20.88* 678 

Motivations and Intentions 5.83 .62 6.29 .62 679 .41, .49 .000* 22.10* 678 

Note.  M = Mean; SD = Standard Deviation; n = Number; r = Correlation Coefficient; t = t ratio; df = 

degrees of freedom; * = Significant Result 
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Table 10 

Results of t-test and Descriptive Statistics for Environmental Competencies 

 Pre-Test Post-Test  95% Confidence 

Interval for Mean 

Difference 

   

Component M SD M SD N r t df 

Identify Environmental 

Issues 
6.03 .55 7.21 .53 679 1.13, 1.24 .000* 43.35* 678 

Analyze Environmental 

Issues 
5.32 .59 6.65 .57 679 1.27, 1.38 .000* 48.81* 678 

Evaluate Environmental 

Phenomena and 

Interactions within Socio-

Political Systems 

5.66 .52 6.88 .53 679 1.16, 1.26 .000* 47.86* 678 

Use Evidence and 

Knowledge to Describe 

and Support a Position 

5.87 .57 6.95 .61 679 1.02, 1.14 .000* 35.10* 678 

Create and Evaluate Plans 4.86 .53 6.04 .53 679 1.14, 1.24 .000* 48.44* 678 

Note.  M = Mean; SD = Standard Deviation; n = Number; r = Correlation Coefficient; t = t ratio; df = 

degrees of freedom; * = Significant Result 

 

Table 11 

Results of t-test and Descriptive Statistics for Environmental Behavior 

 Pre-Test Post-Test  95% Confidence 

Interval for Mean 

Difference 

   

Component M SD M SD N r t df 

Eco-Management 1 5.92 .50 6.57 .54 679 .61, .69 .000* 32.87* 678 

Eco-Management 2 5.46 .65 5.71 .61 679 .21, .29 .000* 11.76* 678 

Persuasion 1 5.12 .66 5.94 .73 679 .77, .87 .000* 30.69* 678 

Persuasion 2 5.86 .60 6.50 .55 679 .59, .67 .000* 29.54* 678 

Persuasion 3 4.50 .91 5.50 .73 679 .93, 1.06 .000* 30.67* 678 

Consumer/Economic 

Action 
4.47 .79 5.15 .76 679 .61, .75 .000* 20.28* 678 

Economic Action 1 4.58 .81 5.37 .69 679 .73, .85 .000* 27.23* 678 

Economic Action 2 4.73 .66 5.30 .62 679 .52, .61 .000* 26.82* 678 

Economic Action 3 4.81 .76 5.42 .74 679 .56, .66 .000* 23.69* 678 

Note.  M = Mean; SD = Standard Deviation; n = Number; r = Correlation Coefficient; t = t ratio; df = 

degrees of freedom; * = Significant Result 

 

Research Question 2: Influence of Pedagogical Perspective 

 The second research question asked by this study considered the following: 

How does pedagogical perspective relate to students’ self-perceptions of their 

environmental literacy? 

 



62 

 

Two data analysis methods were used to determine the connection between pedagogical 

perspective and changes in students’ self-perceptions of their environmental literacy.  The 

first was a paired samples t-test of pre- and post-test scores for overall environmental 

literacy and each aspect.  Secondly, a one-way ANOVA was conducted to measure 

variance in difference scores of each aspect.  A Tukey HSD post-hoc test produced 

homogenous subsets separating difference scores by pedagogical perspective. 

 An initial paired samples t-test separated scores by the three pedagogical 

perspectives: ecological science-based, humanities and social science-based, and 

integrative environmental studies.  The test compared mean pre- and post-test scores for 

each aspect of environmental literacy: overall, knowledge, dispositions, competencies, and 

behavior.  Overall environmental literacy increased significantly for each pedagogical 

perspective.  Ecological science-based courses had a significant change from pre- to post-

test, t (193) = 25.03, p < .001.  Humanities and social science-based courses increased 

significantly as well, t (168) = 40.40, p < .001.  The same was true for integrative 

environmental studies courses, t (316) = 29.19, p < .001.  Each aspect had significant t-test 

scores for each pedagogical perspective as well. 

There was a significant main effect for each aspect, including overall environmental 

literacy scores, detected during the one-way ANOVA.   Overall environmental literacy 

difference scores were significantly different between pedagogical perspectives, F (2, 676) 

= 70.55, p < .001.  The variance of changes in knowledge was significantly different from 

pre- to post-test, F (2, 676) = 124.83, p < .001.  There was a significantly different effect 

on students’ self-perceptions of their dispositions amongst pedagogical perspectives, F (2, 

676) = 36.84, p < .001.  Competencies changed significantly between pedagogical 
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perspectives as well, F (2, 676) = 74.67, p < .001.  Pedagogical perspective also had a 

significant effect on behavior difference scores, F (2, 676) = 32.30, p < .001. 

 The one-way ANOVA test also sorted out significant differences in the variance of 

difference scores amongst pedagogical perspectives using a Tukey HSD post-hoc test.  

Overall scores of environmental literacy changed significantly more for students in 

integrative environmental studies courses (M = .80) from pre- to post-test.  Ecological 

science-based courses (M = .70) also had a greater growth in environmental literacy than 

humanities and social science-based courses (M = .35).  Humanities and social science-

based courses demonstrated the smallest difference scores between pre- and post-test at a 

significant level for each aspect of environmental literacy.  Concerning environmental 

knowledge, ecological science-based (M = 1.45) and integrative environmental studies (M 

= 1.36) pedagogical perspectives were not significantly different in effect on scores, but 

were significantly greater than humanities and social-science based courses (M = .65).  The 

same tendency was demonstrated with the results for environmental dispositions, with 

integrative environmental studies (M = .30) and ecological science-based (M = .30) 

courses significantly different than the change in humanities and social science-based 

courses (M = .02).  Integrative environmental studies courses produced the greatest change 

in pre- to post-test scores for competencies (M = 1.37) and behavior (M = .69), with 

ecological science-based courses’ change scores significantly greater than humanities and 

social science-based courses for each aspect.   

 

Research Question 3: Instructor Emphasis 

 The third research question emphasized by this study was: 
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How are instructors emphasizing environmental literacy in environmentally themed 

higher education courses? 

 

The data analysis strategy implemented to respond to this research question included 

descriptive statistics of scores from the Instructor Reflection and coding to the Hollweg et 

al. (2011) environmental literacy framework for open-ended answers.  To compile aspect 

mean scores, emphasis ratings from the Instructor Reflection were averaged from each 

class.  These scores, based on the four-point Likert scale participants responded to, 

demonstrated that instructors emphasized behavior (M = 2.08) less than knowledge (M = 

2.83), dispositions (M = 2.61), and competencies (M = 2.80).  The results of the average 

scores of instructor emphasis for each component of the Hollweg, et al. (2011) framework, 

divided by aspect, are shown in Figure 5. 
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Key 

Knowledge  Dispositions 

K1 Physical and Ecological Systems  D1 Sensitivity 

K2 
Social, Cultural, and Political 

Systems 
 D2 Attitudes, Concerns, and Worldview 

K3 Environmental Issues  D3 Personal Responsibility 

K4 
Multiple Solutions to Environmental 

Issues 
 D4 Locus of Control/Self-Efficacy 

K5 
Citizen Participation and Action 

Strategies 
 D5 Motivations and Intentions 

Competencies  Behavior 

C1 Identifying Environmental Issues  B1 Eco-Management 

C2 Analyzing Environmental Issues  B2 Public and Interpersonal Persuasion 

C3 

Evaluating Environmental 

Phenomena within Socio-Political 

Systems 

 B3 Consumer and Economic Action 

C4 
Using Evidence and Knowledge to 

Describe and Support a Position 
 B4 Political Action 

C5 
Creating and Evaluating Plans to 

Resolve Environmental Issues 
 B5 Legal Action 

Figure 5.  Instructor emphasis: environmental literacy components. 

 

 The data collected from the instructor reflection was analyzed using descriptive 

statistics to present information about instructor emphasis of aspects and components in 
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each pedagogical perspective.  Although this data was not statistically tested beyond basic 

descriptive statistics, there are a few trends worth noting.  Allowing for the subjective 

nature of the rating scale, the integrative environmental studies pedagogical perspective 

had the highest emphasis ratings for each aspect.  Despite this trend, the scores of emphasis 

were rather similar across pedagogical perspectives, with differences in scores occurring 

mostly within aspects and not between groups.  For example, behavior scores were 

emphasized least of the aspects, but the emphasis of behavior was similar amongst the three 

pedagogical perspectives.  Data on the instructor emphasis scores of each pedagogical 

perspective is presented in Table 12.   

 

Table 12 

Instructor Emphasis of Environmental Literacy Aspects by Pedagogical 

Perspective 

Pedagogical 

Perspective 

Knowledge 

(M) 

Dispositions 

(M) 

Competencies 

(M) 

Behavior 

(M) 

Ecological Science-

Based 
2.72 2.52 2.64 2.00 

Humanities and 

Social Science-Based 
2.78 2.73 2.50 1.90 

Integrative 

Environmental 

Studies 

2.87 2.53 2.83 2.33 

 

 Information from the coding of open-ended Instructor Reflection answers reflected 

the tendencies of the emphasis ratings.  The responses provided by instructors were coded 

to specific components, and their corresponding aspects, from the environmental literacy 

framework provided by Hollweg, et al. (2011).  Results showed that in their goals, 

objectives, and intended learning outcomes instructors most prominently emphasized the 

cultivation of knowledge and competencies.  However, the mention of seeking to develop 

dispositions or behavior in learners to make them more environmentally literate was hardly 
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included in the instructors’ goals, objectives, and intended learning outcomes.  Both of 

these results were consistent across pedagogical perspectives. 

 

Additional Data Analysis. 

 This study also considered the impact of student major on their change in 

environmental literacy self-perception.  Averages for pre- and post-test were taken for ten 

different categories of major and separated by pedagogical perspective.  The ten categories 

of major were: business, education, environmental, fine arts, health, humanities, natural 

science, social science, other, and undecided.  The difference scores between pre- and post-

test were analyzed in a one-way ANOVA, clarified by a Tukey HSD test.  The test 

demonstrated that there was a significant amount of variance between the different majors 

for each environmental literacy aspect.  The results of the one-way ANOVA are presented 

in Table 13. 

 

Table 13 

Results of one-way ANOVA for Environmental Literacy 

Aspects by Major 

Aspect df F p 

Overall 9, 636 74.42* .000* 

Knowledge 9, 636 42.72* .000* 

Dispositions 9, 636 70.55* .000* 

Competencies 9, 636 82.82* .000* 

Behavior 9, 636 36.59* .000* 

 

 After determining the significant variation between difference scores according to 

major, a Tukey HSD post-hoc test separated the majors into homogenous subsets for each 

aspect.  This post-hoc test demonstrated that specific majors appeared to be a factor in 

determining the size of change in students’ self-perceptions of their environmental literacy.  
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Students majoring in an environmental field tended to have the lowest amount of change 

for each aspect.  Meanwhile, students with majors in health and social science were 

consistently prone to larger changes in environmental literacy (Figure 6).   

 

 

Figure 6.  Environmental literacy change by major. 

 

These trends continued throughout the various aspects of environmental literacy.  

Within knowledge, environmental (M = .67) and humanities (M = .85) majors had the 

smallest changes, while health (M = 1.47) majors scored the largest difference.  For the 

aspect of dispositions, environmental (M = -.01), other (M = .04), and education (M = .08) 

majors produced the smallest difference scores, opposed to the significantly larger 

difference scores of majors in social science (M = .40), business (M = .41), natural science 

(M = .42), and health (M = .51).  Other majors (M = .55), as well as environmental (M = 

.76), changed the least for competencies, while health (M = 1.95) and social science (M = 

1.70) students had the greatest growth.  Finally, environmental (M = .27), education (M = 
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.35), and other (M = .38) majors were the lowest grouping of difference scores for behavior, 

while social science (M = .86) students were again the top. 

 

Summary 

 This chapter has covered the results of this study, focusing on responses to the three 

primary research questions, as well as additional data concerning the influence of major on 

students’ self-perceptions of their environmental literacy.  Through the use of descriptive 

statistics, paired samples t-tests, and a one-way ANOVA, supplemented by a Tukey HSD 

post-hoc test, the results from this study have been determined.  The final chapter of this 

study will explain the implications of the results of this chapter.  Chapter 5 will depict that 

the results of this study demonstrated significant conclusions with profound implications 

for the understanding and development of environmental literacy in environmentally 

themed higher education courses.  
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CHAPTER 5: 

CONCLUSION 

 

 This chapter serves as the culmination of this study, presenting the conclusions and 

implications of this study.  The previous chapters have provided an introduction to the 

focus of this study (Chapter 1), a review of pertinent literature to offer a context for this 

study (Chapter 2), the methods used to resolve the study’s research questions (Chapter 3), 

and the results (Chapter 4).  This chapter will draw conclusions from the results to the three 

research questions of this study, as well as discuss implications for the three main areas of 

interest concerning this study: environmental education, environmentally themed higher 

education courses, and environmental literacy. 

 The goals of this chapter echo the objectives of this study laid out in Chapter 1:  

1. Promote the importance of environmental education, and its research, in higher 

education to create more meaningful environmental literacy. 

2. Assess the development of environmental literacy in environmentally themed 

higher education courses. 

3. Analyze the possibilities of diversifying and expanding the scope and practice 

of environmental education in higher education. 

4. Suggest the evaluation of environmental education in higher education to 

understand and develop best practices. 

These objectives not only tie together the three main strands of focus for this study 

(environmental education, environmentally themed higher education courses, and 

environmental literacy) but suggest the relevance of this study for scholars and instructors 
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within these three topics, as well as its significance for future research.  By the end of this 

chapter, the meaning of this study will be clear regarding a better understanding of 

environmental literacy, and environmental education, in environmentally themed higher 

education courses. 

 

Research Question 1: Environmental Literacy Change 

 The first research question of this study was: 

How are environmentally themed higher education courses impacting students’ 

self-perceptions of their environmental literacy?  

 

The results to research question 1 support the idea that environmentally themed higher 

education courses should and can contribute to increased environmental literacy in their 

students, specifically their self-perceptions of environmental literacy.  The significant 

effect on environmental literacy across all aspects (knowledge, dispositions, competencies, 

and behavior) associated with experiencing a semester-long environmentally themed 

higher education course suggests that these courses are contributing to producing more 

environmentally literate citizens.  The fact that significant increases in self-perceived 

environmental literacy were experienced for each aspect and component of environmental 

literacy overall, and across nearly every section of the population, provides that there is a 

meaningful connection between learning about the environment and gaining in knowledge, 

dispositions, competencies, and behavior concerning the environment. 

Several issues must be considered when evaluating the application of these results 

for meaningful and sustained environmental literacy.  These issues concern: the chance of 

external influence on the measured changes; the consequences of self-perceived ratings; 
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length of the environmentally themed content exposure; and the correlation of short-term 

environmental literacy gains to long-term consistency.  While there remains the possibility 

of an external influence, such as media exposure or personal experience, as the primary 

cause of environmental literacy changes, the significance of this growth recommends that 

the learning experience was the foremost factor.  The factor of students using self-

perceptions to rate their environmental literacy has several different connotations, both 

negative and positive.  While the self-rating scale allows for a greater amount of 

subjectivity in ratings, and possibly slightly corrupts the objective measurement of 

environmental literacy, the ability for students to use self-perceptions makes the changes 

more personal and perhaps more meaningful in regards to environmental literacy and 

action. 

The temporal aspect of these results also offers a complex understanding of 

environmental literacy and environmentally responsible behavior, both immediately and in 

the long-term.  Although the length of the course (a semester, or meeting about three hours 

a week for approximately four months) remains brief compared to the lengthy and 

consistent effort environmental literacy development and environmental issue remediation 

requires, this exposure is considerably more than the mostly informal and intermittent 

environmental education forays younger students experience.  Finally, there remains a 

difficulty to associate the short-term increases in environmental literacy demonstrated by 

this study to long-term, meaningful and sustained environmental literacy and 

environmentally responsible behavior.  While this connection is tenuous, environmental 

literacy development in the short-term provides hope that the changes will be at least 

partially sustained. 
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Accepting these potential obstacles, the results from this study demonstrate some 

fascinating understandings about environmental literacy development in environmentally 

themed higher education courses.  While differences between pre- and post-tests were 

statistically significant for each aspect, there appeared to be a difference between which 

aspects changed at a greater rate than the others (Figure 7).  Knowledge and competencies 

consistently exhibited larger growth than dispositions and behavior across each 

pedagogical perspective.   

 

 

Figure 7. Aspect difference scores by pedagogical perspective. 

 

While the Hollweg et al. (2011) framework emphasizes the importance of 

competencies in resolving environmental issues and knowledge remains the basis for 

awareness and values regarding the environment (Stern, 2000), the smaller gains in 

dispositions and behavior are cause for examination.  If environmentally themed higher 

education courses are not provoking students to care about the environment at the same 
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rate as they are disseminating knowledge and competencies, perhaps students are less likely 

to employ their understandings and skills in environmentally responsible behavior.  

Considering environmentally responsible behavior, the ultimate expression of 

environmental literacy, as the goal of environmental education, it seems that 

environmentally themed higher education courses are perhaps indirect purveyors of 

environmental knowledge and competencies and not founded in the principles of 

environmental education. 

 

Research Question 2: Influence of Pedagogical Perspective 

 The second research question of this study was: 

How does pedagogical perspective relate to students’ self-perceptions of their 

environmental literacy? 

 

 The results for the second research question, concerning the influence of 

pedagogical perspective on changes in students’ self-perceptions of their environmental 

literacy, suggest that pedagogical perspective is influential on the amount of change for 

each environmental literacy aspect.  While this study did not evaluate what the primary 

differences in pedagogical perspective were, results of the one-way ANOVA and Tukey 

HSD post-hoc tests demonstrate that there are differences in the impact on students’ 

environmental literacy occurring across pedagogical perspective.  Yet, this finding does 

not attempt to evaluate the effectiveness of the varying pedagogical perspectives.  Instead, 

the significant variance in changes highlights the inherent diversity of pedagogical 

perspectives.   

 The consistent findings of data analysis concerning the influence of pedagogical 

perspective were two-fold.  First, integrative environmental studies courses exhibited a 
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significantly larger growth across all aspects, particularly competencies and behavior.  The 

second consistent finding was that humanities and social science-based courses contributed 

to the significantly smallest gain overall and within each aspect.  While still showing a 

significant impact on the environmental literacy (including knowledge, dispositions, 

competencies, and behavior) of students, this impact lagged behind that of the other 

pedagogical perspectives. 

 These findings point to an interesting dichotomy between more traditional 

manifestations of environmental literacy (and, more accurately, environmental education) 

and burgeoning contemporary expressions.  As noted in Chapter 2, environmental 

education has often focused more on ecological knowledge and the skills that are associated 

with it (Tilbury, 1995) while hoping that attitudes and behavior will follow.  The 

significantly greater effect on environmental literacy occurring in ecological science-based 

and integrative environmental studies courses suggests two things.  First, that these two 

pedagogical perspectives are perhaps similar in their delivery and content, excluding a 

more humanistic side of learning.  Secondly, that frameworks for assessing environmental 

literacy, specifically the Hollweg, et al. (2011) framework employed by this study, still 

demonstrate bias toward this traditional milieu of environmental education thought. 

 While approaches such as Education for Sustainable Development (ESD) (Garrard, 

2007) advocate for a greater emphasis on social, political, economic, and cultural forces’ 

impact on the environment, this study suggests that the effects of this movement, or at least 

the capability to measure it, has struggled to gain the proper footing in higher education.  

The Hollweg, et al. (2011) framework includes components focusing on socio-political 

forces and their interaction with the physical environment, but the broad and complex 



76 

 

scope of influences on the environment is perhaps not fully represented in the framework.  

As mentioned previously, while environmental education has progressed to a stronger 

interdisciplinary and interconnected focus (Tilbury, 1995), this transformation has been 

inevitably gradual.  Traditional conceptions of environmental education and environmental 

literacy appear to remain grounded in knowledge of physical processes and understanding 

of ecology, despite the interaction of ramifications from social, political, economic, and 

cultural forces. 

The lack in relative change occurring in the humanities and social-science based 

courses could be explained not merely by the orientation of the environmental literacy 

assessment framework, but also by the content of the courses.  One possible explanation is 

that the other pedagogical perspectives highlight environmental processes and issues, while 

humanities and social science-based courses take a different approach.  The humanities and 

social science-based courses promote the importance of understanding of the environment, 

but utilize environmental topics as a vehicle to discuss larger concepts.  Discussing the 

environment is more a method for understanding the structure of literature or the process 

of history or patterns of human geography than it is for developing environmental literacy 

that has a direct impact upon environmental issues.  This does not demean the 

environmentally themed learning occurring in humanities and social science-based courses 

but suggests that the learning is multi-dimensional, focused on subject content and 

environmental matter simultaneously. 

The significant changes shown in integrative environmental studies courses and 

ecological science-based courses, which were consistently greater than changes in 

humanities and social science-based courses, demonstrates an inherent connection between 
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the two.  While environmental studies courses propose to explore broader conceptions and 

consequences of environmental issues, at their core they appear tied to ecological science.  

The two pedagogical perspectives share an explicit focus on the commonly accepted 

connotation of the environment, which is the natural world and the human forces that shape 

it.  The humanities and social science-based courses that treat environmental issues in 

accordance with subject matter, rather than as subject matter, demonstrate that quantity of 

exposure to environmentally themed learning is as important as quality.  The results 

pertaining to this research question show that while differences in the influence of 

pedagogical perspective exist, they do not necessarily equate to differences in effectiveness 

but instead could be due to differences in approach. 

 

Research Question 3: Instructor Emphasis 

 The third research question posed by this study was: 

How are instructors emphasizing environmental literacy in environmentally themed 

higher education courses? 

 

 The third research question focused on what instructors are emphasizing in 

environmentally themed higher education courses.  The result that stood out the most was 

the lack of emphasis on behavior components of environmental literacy compared to the 

other aspects.  Perhaps the lack of emphasis placed on behavior by instructors is a reason 

for the relatively lower growth in behavior self-perceptions.  The reason for a lower 

emphasis of behavior, especially while the other three aspects are similar across disciplines, 

remains unclear, but there are several suggestions.  A primary reason for a lack of behavior 

emphasis could be instructors’ tentativeness, verging on unwillingness, to call students to 

action, instead attempting to remain objective purveyors of knowledge.  This has been a 
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traditional concern for environmental education (Hug, 1977), but one that suggests the 

difficulty in inspiring behavior change.  Another potential reason for a lack of emphasis on 

behavior is the fact that behavior is exhibited after or outside of the classroom.  Instructors 

face an extracurricular challenge in attempting to provoke behavior change while still 

imparting the understandings and skills that their content and approach seeks to have 

students master.  Perhaps instructors need to consider how to empower behavior change 

through action-oriented and issue investigation-centered curriculum, which prioritizes the 

development of environmentally responsible behavior in students (Hsu, 2004). 

 From each aspect of environmental literacy one component was emphasized more 

heavily than the rest, providing an idea about which principles of environmental education 

may be most important in environmentally themed higher education courses.  Instructors 

most emphasized the knowledge of environmental issues, suggesting that awareness and 

understanding of the role of the environment in everyday life is more significant than 

knowing ecological processes.  Within the aspect of dispositions, instructors most 

emphasized attitudes, concerns, and worldview, while neglecting locus of control/self-

efficacy.  This tendency remains disconcerting because empowering students can be one 

of the most important variables toward environmentally responsible behavior (Hsu, 2004).  

To reflect the significantly smaller growth of humanities and social science-based students 

regarding environmental literacy, instructor emphasis scores showed that evaluating 

environmental phenomena within socio-political systems was the least emphasized 

competencies component.  However, instructors did strongly emphasize the broadly 

transferable skill of using evidence and knowledge to describe and support a position.  

Together, these results demonstrate areas for greater focus from instructors, as well as 
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offering an idea of the connection between environmentally themed higher education 

courses and environmental education. 

 

Additional Findings 

 An additional discovery of this study that is meaningful for environmentally themed 

courses in higher education is the influence of major on the growth in environmental 

literacy self-perceptions by students.  The first significant result was that students with 

environmentally themed majors tended to experience a smaller growth in environmental 

literacy.  For each aspect, environmental majors were within the homogenous subset with 

the smallest change from pre- to post-test.  Two potential reasons stand out as an 

explanation of this significantly smaller change.  First, because environmental majors 

demonstrated high initial scores on the pre-test they were left with less room to grow than 

other majors.  Second, although it make senses that students gravitate towards 

environmental majors because they care about or want to understand the environment, the 

growth in their environmental literacy seems to be provoked by external experiences 

beyond the higher education classroom or additional coursework before the studied course.  

Potentially this could bias their environmental literacy without the expertise of a higher 

education instructor, but the personal nature of their environmental literacy may make it 

more profound and filled by passion. 

 Students with health or social science majors tended to be among those with 

greatest increases in environmental literacy from pre- to post-test.  A potential reason for 

health majors being near the top in environmental literacy growth was the fact that an 

overwhelming majority of health majors were from the Integrative Environmental Studies 
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pedagogical perspective population.  Students of any major in this pedagogical perspective 

experienced the greatest environmental literacy gains, so the health majors’ statistics are 

probably skewed by this population imbalance.  Social science majors were more evenly 

spread across the three pedagogical perspectives, but explaining their significant growth is 

challenging.  While Humanities and Social Science-based courses exhibited the smallest 

amount of environmental literacy change, social science majors were near the top for 

growth in each aspect.  This suggests either that social science majors had the largest room 

to grow when entering environmentally themed higher education courses, or that some 

other factor contributed to their significant growth.  Overall, understanding the potential 

differences that exist in environmental literacy changes occurring between different majors 

can be beneficial to instructors, who could adjust curriculum to be inclusive of a diversity 

of perspectives.   

The guidelines to higher education curriculum aimed at developing environmental 

literacy provided by Wilke (1995) offer a path towards creating meaningful experiences 

for students of all majors in environmentally themed higher education courses.  The focus 

of these guidelines on the dynamic capacities, personal sensitivity to environmental issues, 

engaged learning, and social empowerment would effectively guide a curriculum that 

works toward meaningful environmental literacy in students (Wilke, 1995).  These 

guidelines diminish the differences between majors, instead emphasizing versatility, 

individual values, and collective inspiration that are valuable to students from any 

perspective.  Wilke’s (1995) guidelines prioritize environmentally responsible behavior to 

resolve environmental issues, creating a community of individuals uniquely capable in a 

myriad of ways to work toward the remediation of environmental issues.  Because of their 
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dynamic conception of an environmentally themed higher education curriculum, the 

guidelines presented by Wilke (1995) enhance the possibilities for developing 

environmental literacy across majors rather than limiting significant growth to certain 

groups. 

 

Implications for Environmental Education 

 This study has endeavored to discover possibilities for appropriate goals, methods, 

and outcomes for environmental education, particularly within the context of higher 

education and in its pursuit of environmental literacy and environmentally responsible 

behavior.  This study affirms the relevance and necessity for environmental education to 

cultivate environmental literacy in learners, resulting in environmentally responsible 

behavior.  The environmental crisis faced and exacerbated by our individual and collective 

decisions compels the capacity to consider the ecological, social, political, economic, and 

cultural forces that shape our world and ensure they are in accordance for a “dynamic 

equilibrium between the quality of life and quality of the environment” (Hungerford, et al., 

1980).  Even though this study shows that environmentally themed higher education 

courses are positively impacting students’ self-perceptions of their environmental literacy, 

it remains to be asserted how pervasive environmental education is in this process. 

 If the ultimate objective of environmental education is to inspire environmentally 

responsible behavior, this study suggests that environmental education is not being 

explicitly practiced in environmentally themed higher education courses.  While the 

courses demonstrated a positive effect on environmental literacy, including behavior, the 

lack of instructor emphasis on behavior components of the Hollweg et al. (2011) 
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environmental literacy framework shows environmental education is not the primary focus 

of these instructors.  The approaches taken by instructors are excluding behavior change as 

an objective, teaching about the environment but not for the environment.  Yet, impactful 

environmental education at the higher education level is needed to respond to profound 

environmental challenges.  In a world that requires environmental literacy, 

environmentally themed higher education courses need to embrace environmental 

education principles that make the curriculum more dynamic and effective. 

In order to make environmental education at the higher education level, and the 

environmental literacy it creates, meaningful and sophisticatedly capable of resolving 

contemporary environmental issues, the ideas of interconnectedness and interdisciplinary 

learning must be considered.  These ideas reflect the inclusion of multiple perspectives of 

environmental literacy, encapsulating the perspectives of each pedagogical perspective 

(ecological science-based, humanities and social science-based, and integrative 

environmental studies).  The Hollweg, et al. (2011) framework of environmental literacy 

supports the need of a broad understanding of environmental issues, as exemplified by a 

synthesis of pedagogical perspectives.  The significant positive effects exhibited by 

integrative environmental studies courses, understood to combine ecological with social 

and humanities concerns, demonstrate this synthesis of pedagogical perspectives and the 

relevance of ideas of interconnectedness and interdisciplinary learning for meaningful 

environmental education.  

The ideas of interconnectedness and interdisciplinary learning were proposed as 

principles of the early environmental education scholars (UNESCO/UNEP, 1976), but 

have often gotten lost in the midst of calls for ecological science knowledge (Tilbury, 1995) 
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and vague notions of problem-solving and critical thinking.  At its best, environmental 

education considers the complexly profound inter-relationship between humans and the 

natural world, a topic best understood when taught cohesively through interdisciplinary 

learning.  Facing environmental challenges requires determining the consequences of the 

human-nature interaction and using sound problem-solving, critical thinking, and 

collaboration skills to develop the dynamic equilibrium described by Hungerford et al. 

(1980).  Innovative environmental education philosophies such as environmental education 

for sustainability (EEFS) (Tilbury, 1995) and the environment as the integrating context 

for learning (EIC) (Lieberman & Hoody, 1998) embrace the concepts of 

interconnectedness and holistic, interdisciplinary learning, recognizing the need to foster 

the aforementioned skills in learners. 

 At its core, environmental education, particularly in this trying era, must attempt to 

and succeed in producing environmentally literate learners at all levels of education, 

particularly ones who act in environmentally responsible ways.  But the tentative growth 

and emphasis in behavior, in comparison to knowledge and competencies, demonstrated in 

this study, creates questions that are subversive to the goals of environmental education.  

Does environmental education truly create sustained behavior change?  Can this be 

achieved in a brief period, as short as a semester-long course?  Are the same challenges 

true of impacting learners’ dispositions?  Much research has been done to develop a 

response to these questions, but scholarly, as well as real-world, satisfaction has remained 

elusive.  There is a great pressure on environmental education to be massively effective in 

short bursts of time that lead to intense learning experiences.  But until the efforts of 
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environmental education can be realized in a more sustained and holistic manner, its goals, 

sorely needed in our society, will remain unattained. 

 Returning to the profundity and urgency of current environmental challenges 

expressed throughout this study, environmental education must seek a way to reach a 

broader audience.  In particular, because of the extensively pervasive nature of 

environmental issues, the response of society must be systemic across ecological, social, 

political, economic, and cultural realms.  Inspired by environmental education, these 

aspects of society can work toward the remediation of environmental issues through a more 

encompassing perspective of the environment and environmental literacy.  However, the 

pursuit of environmental literacy through environmental education and environmentally 

themed higher education courses may not be enough.  There remain significant barriers, 

existing socially, politically, economically, culturally, and educationally, to environmental 

literacy equating to environmentally responsible behavior.  Thus, the challenge for 

environmental education, at any level, is not merely to develop environmental literacy and 

environmentally responsible behavior, but to overcome these barriers in order to transform 

the possibilities of resolving environmental issues. 

 

Implications for Environmentally themed Higher Education Courses 

 The clear impact of environmentally themed higher education courses on the 

students’ self-perceptions of their environmental literacy suggests that these courses are 

approaching the goals of environmental education, even if not employing its methods.  

However, while environmentally themed higher education courses are contributing to 

environmental literacy growth, their effectiveness could be advanced by a deeper 
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consideration of environmental education principles.  This study shows that environmental 

education can be successful in the higher education curriculum, expanding upon the 

effectiveness of environmentally themed courses.  By adopting environmental education 

principles, methods, and objectives in environmentally themed higher education courses, 

gains in environmental literacy may be even greater. 

 The guidelines presented by Wilke (1995) for environmental education in the 

college curriculum remain relevant today.  If higher education is to transition 

environmentally themed courses to a more explicit focus on an innovative, interdisciplinary 

format of environmental education, administrators and instructors must consider how to 

teach ecological concepts and environmental interrelationships, provide opportunities to 

explore environmental attitudes and values, develop pragmatic skills for use in a multitude 

of contexts, and empower students with a belief that what they do can make a difference 

(Wilke, 1995).  Armed with a formidable foundation of knowledge, dispositions, and 

competencies regarding the environment, students will have a better chance of exhibiting 

positive behavior, individually and collectively, that addresses the overwhelming 

challenges of environmental issues. 

 In order to make this educational experience meaningful beyond academic settings, 

environmental education, as a progression of environmentally themed courses, in higher 

education must consider how it presents concepts of the environment and what those 

depictions will mean personally to individual learners.  As Greg Garrard suggests (2007), 

social, political, economic, and cultural influences on environmental issues deserve to be 

treated as symptoms and causes of the environmental plague.  Environmentally themed 

higher education courses must inform students about the complexity of the relationships 
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that constitute the environment and social world they live in and cause them to be conscious 

of their place amidst the interconnected world.  To take this understanding further into the 

realm of environmental action, Garrard also suggests that impacting the emotions and 

personal values of learners will transform the effects of environmental education (2007).  

Through the inclusion of more explicit environmental education principles, 

environmentally themed courses can perhaps intensify and extend its impact in fostering 

environmental literacy and behavior change. 

 While the continued integration of environmental education into higher education, 

as expressed through environmentally themed courses, is necessary, so is the continued 

assessment and evaluation of these courses, building off the work of this study.  Moody’s 

(2006) study at the University of Georgia remains a rare example of an assessment of 

environmental literacy at the higher education level.  Moody’s (2006) study saw significant 

increases in students’ knowledge and awareness of environmental issues, similar to the 

results of this study.  The results of Moody’s study regarding behavior change are 

inconclusive as students reported changing their behavior in positive manners, but faculty 

continued to perceive the student body as primarily environmentally illiterate (2006).  The 

similarity of increased behavior ratings by both Moody’s study and this one potentially 

suggests that despite increases in students’ self-perceptions of their environmentally 

responsible behavior, these changes are mired in overall stagnant environmental literacy. 

 These results pose a challenge to environmentally themed higher education courses 

to take serious the principles, approaches, and objectives of environmental education and 

strive toward environmental literacy and environmentally responsible behavior.  The 

infusion of these environmental education perspectives and goals into the higher education 
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curriculum will be an important step toward consistently producing citizens who make 

sound environmental decisions.  Exploring environmentally themed content, while shown 

to increase environmental literacy, is not enough to cultivate the understandings, attitudes, 

skills, and action in students necessary for meaningful action.  Environmental education in 

higher education, advancing on the limited capacities and effectiveness of environmentally 

themed courses, will work toward creating citizens who can, individually and collectively, 

combat the wealth of contemporary environmental issues. 

 

Implications for Environmental Literacy 

 As expressed in Chapter 2, defining and assessing environmental literacy has 

proved a consistently challenging endeavor in the history of modern environmental 

education.  While the framework employed in this study (Hollweg, et al., 2011) serves as 

a culmination of previous research in environmental literacy, the concept of environmental 

literacy is perhaps too complex and evolving to be measured in broad arenas, as suggested 

by Roth and Disinger (1992).  The differences in environmental literacy change existing 

between pedagogical perspectives cannot necessarily be attributed to differences in 

teaching style or effectiveness, but rather might expose the natural diversity and 

elusiveness in measuring environmental literacy.  The difficulty in assessing environmental 

literacy stems from perpetually transforming environmental (specified as ecological, 

social, political, economic, and cultural) issues, as well as the inherently personal nature of 

environmental literacy.  Both of these difficulties suggest the need for a dynamic definition, 

and assessment, of environmental literacy.  More needs to be done to develop an 

appropriate and versatile definition, as well as assessment, of environmental literacy. 
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 The trends of the different environmental literacy frameworks considered in this 

study and presented in Chapter 2 (Hines, et al., 1986/87; Hungerford & Volk, 1990; WCEE, 

1997; Hsu & Roth, 1998; Hollweg, et al., 2011) need to be furthered to advance 

understandings and measurement instruments of environmental literacy.  Specifically, the 

progression toward an emphasis on competencies and context becomes meaningful for 

future conceptions of environmental literacy.  With the primary environmental education 

goal of environmentally responsible behavior still at the forefront of efforts to develop 

environmental literacy in learners, context and competencies are the most influential 

components toward meaningful action.  The ability to understand what decisions and 

behaviors are appropriate in which contexts will become more important as environmental 

issues infiltrate all aspects of society.  Possessing the versatile competencies to identify, 

analyze, evaluate, defend, and create resolutions to environmental issues will become 

increasingly significant until these skills are more pervasive throughout society.  

Environmentally themed higher education courses are already contributing to the 

development of these competencies, but can be more action-oriented with the further 

consideration of environmental education principles. 

 Environmental literacy frameworks will also have to consider the role of 

dispositions within the process, or at least composition, of environmental literacy.  

Traditionally, dispositions have been considered the gateway to higher level environmental 

literacy expressions such as skills and action by environmental education 

(UNESCO/UNEP, 1976) and environmental literacy (Stern, 2000) research.  As Garrard 

emphasizes, caring and being passionate about the health of the environment is connected 

with the motivation and empowerment to act in environmentally responsible ways (2007).  
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While teaching for certain dispositions is a difficult, if not taboo, method, this does not 

negate the relevance of discussing values, attitudes, sensitivities, and perspectives 

concerning the environment.  However, achieving this delicate discussion can be done, a 

significant proposition for developing meaningful environmental literacy in 

environmentally themed higher education courses.  Personal emotions can be a key factor 

in meaningful environmental literacy and the expression of environmentally responsible 

behavior, suggesting they are something that need to be discussed, if not provoked, by 

environmentally themed higher education courses. 

 The significance of cultivating personal dispositions is the importance of 

possessing passion for environmental issues, passion that infuses meaningful behavior.  

While the connection between dispositions and behavior is tenuous, if positive dispositions 

can be associated with behavior, there remains the potential for that behavior to be more 

intense and impassioned.  Joy Palmer offers an enlightening perception about the necessity 

of dispositions to influence behavior by eloquently revering the challenge and ambition of 

environmental education: 

It has been established that environmental education has the task of addressing an 

extremely wide-ranging and bewildering array of content.  This is a dynamic, ever-

changing content, characterized by highly complex inter-relationships, priority 

problem causes, impacts and solutions.  The knowledge base of environmental 

education is made all the more difficult to comprehend because the human race 

often simply cannot understand environmental issues or their laden content, and 

one person’s solution may be another’s catastrophe.  It is a content that incorporates 

aesthetic, spiritual, social, political, and economic dimensions alongside (not 

separate from) the purely scientific.  Furthermore, it is a content that does not and 

should not focus solely on environmental disasters and negative issues.  

Environmental education is not simply about ‘saving the whale’ or indeed ‘saving 

the world’.  It is equally about the development of an appreciation of the wonders 

and beauty of the world and a sense of wanting to save it – in short, the development 

of ecological thinking of an environmental ethic.  (2002, p. 267) 
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 Palmer’s assertions emphasize the complex and subjective nature of environmental 

literacy.  In Palmer’s view, the development of each aspect (knowledge, dispositions, 

competencies, and behavior) of the Hollweg, et al. (2011) framework is necessary in 

composing a cohesive, holistic, pragmatic, and meaningful individual and collective 

capacity.   

Through an analysis of the data of this study and a review of past literature and 

research, this study proposes that a broad, versatile, and relevant definition of 

environmental literacy does not exist.  Instead, embracing the ideas of complexity and 

subjectivity, there are environmental literacies.  As Roth and Disinger noted, there has 

become “almost as many perceptions of the nature of environmental literacy as there were 

people who used the term” (1992, p. 7).  Each individual possesses a unique approach to 

environmental issues, each context demands a unique perspective that encompasses the 

context, the collective capacity for change, and the individual competency for action.  

Perhaps a proper definition for these environmental literacies is as simple as Palmer’s call 

for “ecological thinking of an environmental ethic” (1998, p. 267).  In this case, 

environmental stands for ecological as well as social, political, economic, and cultural 

forces. 

 The idea of environmental literacies opens up the possibilities of the expression of 

environmentally responsible behavior, as well as the opportunities for instruction on 

environmental education principles, methods, and objectives.  While the notion of 

environmental literacies complicates the process of measuring or assessing environmental 

literacy, its meaning for significant and sophisticated action in a world in dire need of it is 

empowering and encouraging.  This study showed differences in changes in students’ self-
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perceptions of their environmental literacy across different pedagogical perspectives of 

environmentally themed higher education courses (and the majors of students).  Despite 

the differences, each pedagogical perspective (Ecological Science-Based, Humanities and 

Social Science-Based, and Integrative Environmental Studies) demonstrated significant 

changes from pre- to post-test.  These differences become more meaningful with the idea 

that each approach cultivates a unique environmental literacy.  The future for 

environmental education, environmentally themed higher education courses, and 

environmental literacy is to develop responsive, versatile, and personally meaningful 

environmental literacies that allow for a stronger impact, individually and collectively, in 

confronting profound environmental challenges. 

 These environmental literacies may be most meaningful when they are conceived 

of and practiced as sustainability literacies.  Society has been confronted with extensive 

and encompassing environmental challenges and tasked with the monumental task of 

resolving them.  Not only do these challenges require that society seeks to resolve them, 

but also that the philosophical, as well as ecological, social, political, economic, and 

cultural, infrastructure is developed to create sustainability in our society.  Together these 

terms, environmental literacies and sustainability literacies, recognize that environmental 

issues, and the society that creates them, are constantly evolving.  Thus, the “ecological 

thinking of an environmental ethic” (Palmer, 1998, p. 267) that defines environmental 

literacies is necessary to foster the “dynamic equilibrium between the quality of life and 

quality of the environment” (Hungerford, et al., 1980), which is sustainability.  

Environmental literacies, which occur in a multitude of contexts and require a multitude 

of competencies, are the capacity to create sustainability literacies.  Ultimately then, these 
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sustainability literacies strive toward the dynamic equilibrium of resolving environmental 

issues in a sustainable manner. 

 

Future Research 

 While this study has forged significant new understandings concerning the 

connection between environmental education and environmentally themed higher 

education courses and their cultivation of environmental literacy, future research is 

necessary for further advances.  A long-term assessment of environmental literacy creation 

inspired by environmentally themed higher education courses is necessary to understand 

the development and sustaining of environmental literacy. Particularly, future assessments 

of environmental literacy development in higher education could focus on the interaction 

between the different aspects of environmental literacy.  This research could be tied to an 

evaluation of environmentally themed higher education courses, or environmental 

education, in higher education.  This would entail an in-depth assessment and critique of 

teaching methods, curriculum, intended objectives, and course outcomes.  This study hopes 

to serve as a building block for this important research that will hopefully continue to 

advance the cause of environmental education in combating environmental issues. 

 A key to developing relevant and meaningful future research will be to engage the 

portion of the population that was not involved in this study.  In order to include 

participants more resistant to assessment, the cooperation of higher education 

administration in environmental initiatives and the assessment of environmentally themed 

courses will be necessary.  Once broader participation can be secured, developing a more 

significant understanding of demographic influences (such as gender, personal background 
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and experiences, course level) on environmental literacy development would be essential.  

Future research must also be dedicated to measuring shifts in dispositions of students, as 

well as the fostering of environmentally responsible behavior in the short- and long-term.  

As these endeavors of future research evolve they must remain grounded in the pursuit of 

discovering best practices for environmentally themed higher education courses, which 

incorporate environmental literacy development and the principles of environmental 

education to respond to and ultimately work towards resolving the environmental issues 

(ecological, social, political, economic, cultural) faced by society. 

 

Summary 

 This chapter has discussed the conclusions and implications of this study.  The 

findings of this study are important to new visions of environmental education, 

environmentally themed higher education courses, and environmental literacy.  These three 

strands are interconnected in their pursuit of fostering environmentally responsible 

behavior that will help in the remediation of environmental issues.  The world we live in, 

and the ecological, social, political, economic, and cultural forces that shape it, deserve our 

persistence and our passion in understanding and improving the environment, especially 

how we teach and think about it.  If we are to use “ecological thinking of an environmental 

ethic” (Palmer, 2002, p. 267) to create and sustain “a dynamic equilibrium between the 

quality of life and quality of the environment” (Hungerford, et al., 1980), then we must 

exhibit caring and capacity for change.  This generation has been challenged to resolve 

environmental issues, an endeavor which requires that we act passionately, urgently, and 

profoundly. 
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APPENDIX A: 

STUDENT SURVEY 

 

As explained in Chapter 1, the guiding environmental literacy assessment 

framework utilized in this study, particularly in the development of the Student Survey, 

was established by the North American Association for Environmental Education 

(NAAEE) (Hollweg, et al., 2011).  From the Hollweg et al. (2011) environmental literacy 

framework each component was derived into an item for the Student Survey, with the 

exception of the components of political action and legal action.  These components were 

not included because of potential ethical dilemmas in presenting these items to student 

participants.  With all other components the best effort was made to express the concept of 

the component in statement form for the survey.  This meant an effort to maintain the 

language present in the Hollweg et al. (2011) framework, often in connection with a verb 

in a first-person statement.  This format allowed for the self-perception of students’ 

environmental literacy. 

 The statements from the Hollweg et al. (2011) framework for environmental 

literacy were supplemented by statements, presented in a similar format, taken directly 

from the Wisconsin Center for Environmental Education’s (WCEE) environmental survey 

of high school students (1997).  These statements were derived from a similar, although 

slightly different, framework for environmental literacy.  The statements included from the 

WCEE survey were matched with the Hollweg et al. (2011) derived statements to allow 

for comparison between the two assessments of environmental literacy.  Since both 

frameworks share many of the same components and characteristics, as well as being 
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developed from often the same sources (Disinger and Roth, 1992; Hungerford and Volk, 

1990; Hungerford, Peyton, & Wilke, 1980), the complimentary aspect of these frameworks 

lent itself to blending within the student survey.  Statements from the WCEE survey have 

been included concerning the following Hollweg et al. (2011) environmental literacy 

framework components: sensitivity, attitudes, personal responsibility, locus of control, 

eco-management, persuasion, and economic action.  The framework of environmental 

literacy presented by the WCEE (1997) is presented below. 

 

 

 

 

Administration 

Participants completed the survey on a Scantron form to allow for ease of 

completion and data recording.  Beyond responding to all of the statements, participants 

Affective Learning Outcomes

Environmental Senstivity

Values Related to Prevention and Remediation of 
Environmental Problems and Issues

Perspectives on Environmentally Responsible Behavior

Locus of Control

Assumption of Personal Responsibility

Environmentally Responsible Behaviors

Eco-Management

Persuasion

Consumer/Economic Action

Political Action

Legal Action

Cognitive Learning Outcomes

Knowledge of Ecological Foundations

Knowledge of Environmental Problems and Issues

Knowledge of Environmental Issue Investigation and 
Action Strategies

Environmental Literacy

(WCEE, 1997)
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were also asked to provide their gender and major.  The Student Survey pre-test was 

conducted during the first two weeks of the Fall 2014 semester.  The post-test was 

conducted during the last two weeks of the Fall 2014 semester.  The Student Survey 

employed a nine-point Likert scale for the measurement of students’ self-perception of 

their environmental literacy.  On the scale, 1 represented the lowest score with 9 being the 

highest score.  Only the end and middle values (1, 5, and 9) were defined for the participant 

to allow for more meaningful interpretation within the scale.  Different connotations of the 

scale were developed for each of the four aspects of environmental literacy (knowledge, 

dispositions, competencies, behavior).   

For environmental knowledge, participants were asked to choose from a scale 

ranging from completely disagree, neither agree nor disagree, to completely agree about 

how they feel about their understanding of environmental issues.  Participants used the 

same scale for the environmental dispositions section, but responded about how they feel 

about their awareness and attitudes toward the environment.  Participants were asked to 

rate their confidence in the effectiveness of their skills in environmental situations from 

not confident at all, somewhat confident, to very confident in the environmental 

competencies section.  The environmental behavior section had participants judge how 

frequently they perform environmentally responsible behaviors on a scale ranging from 

never, sometimes, to very often.  The Student Survey is presented later in this appendix, as 

well as the accompanying materials needed for its facilitation and completion. 
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Environmental Knowledge Student Survey Items 

Component Source Student Survey Statement 

Physical and Ecological Systems NAAEE 

I understand the processes and challenges 

of physical and ecological systems 

Social, Cultural, and Political 

Systems NAAEE 

I am aware of the effect of social, 

cultural, and political systems upon the 

environment. 

Environmental Issues NAAEE 

I am conscious of the environmental 

issues facing our society. 

Multiple Solutions to 

Environmental Issues NAAEE 

I can outline realistic solutions to relevant 

environmental issues. 

Citizen Participation and Action 

Strategies NAAEE 

I know how I can help to solve 

environmental issues. 

 

Environmental Dispositions Student Survey Items 

Component Source Student Survey Statement 

Sensitivity NAAEE 

I am sensitive to the natural world around 

me. 

Environmental 

Sensitivity/Attitudes WCEE 

I usually don't notice the natural things 

around me like flowers, trees, and clouds 

when I am outside. 

Environmental 

Sensitivity/Attitudes WCEE 

I'm not interested in reading about nature or 

the environment. 

Attitudes, Concerns, and 

Worldview NAAEE 

I am concerned with the future of our 

environment. 

Attitudes and Values for the 

Prevention and Remediation of 

Environmental Problems and 

Issues WCEE 

I oppose any environmental regulations 

that would restrict my way of life. 

Personal Responsibility NAAEE 

I feel personally responsible for 

demonstrating positive environmental 

behavior. 

Assumption of Personal 

Responsibility WCEE 

I want to help solve environmental 

problems. 
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Locus of Control/Self-Efficacy NAAEE 

I believe that I have the power to make a 

meaningful impact on environmental 

issues. 

Locus of Control WCEE 

I can, working on my own, contribute to 

the solution of environment issues. 

Motivations and Intentions NAAEE 

I am intent on contributing to the decrease 

of environmental issues. 

 

Environmental Competencies Student Survey Items 

Component Source Student Survey Statement 

Identify Environmental Issuues NAAEE 

I am able to identify signficant 

environmental issues. 

Analyze Environmental Issues NAAEE 

I am able to critically analyze 

environmental issues. 

Evaluate Environmental 

Phenomena and Interactions 

within Socio-Political Systems NAAEE 

I am able to consider social and 

political consequences when 

evaluating environmental issues. 

Use Evidence and Knowledge to 

Describe and Support a Position NAAEE 

I can effectively use evidence and 

knowledge to support my position 

on environmental issues. 

Create and Evaluate Plans NAAEE 

I can effectively create and 

evaluate plans to resolve 

environmental issues. 

 

Environmental Behavior Student Survey Items 

Component Source Student Survey Statement 

Eco-Management NAAEE 

I try to impact the environment 

around me through personal 

action to prevent and resolve 

environmental issues. 

Eco-Management WCEE 

I turn off lights and appliances 

when they're not being used in 

order to conserve energy. 

Eco-Management WCEE 

I walk, take public 

transportation, or ride a bike 

instead of using a car in order to 

help protect the environment. 

Eco-Management WCEE 

I recycle paper, glass, and/or 

metal waste products at home or 

at school. 
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Persuasion NAAEE 

I attempt to alert others to the 

necessary responses to 

environmental problems. 

Persuasion WCEE 

I set a positive environmental 

example for my friends to 

follow. 

Persuasion WCEE 

I talk to family and friends 

about what they can do to help 

solve environmental problems. 

Consumer/Economic Action NAAEE 

I consider the effect on the 

environment when making 

purchasing decisions. 

Economic Action WCEE 

I make an effort to reduce the 

amount of purchased goods I 

consume. 

Economic Action WCEE 

I avoid purchasing products that 

have a negative impact on the 

environment. 

Economic Action WCEE 

I purchase one product over 

another because it is packaged 

in reusable, returnable, or 

recyclable containers or 

packages. 

Political Action NAAEE N/A 

Legal Action NAAEE N/A 
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Pre-Test:  

Email to Instructors 

Hello, 

 I have mailed a packet of student survey materials to you for conducting the pre-

test of environmental literacy with your class.  Please conduct the pre-test within the first 

two weeks of the semester.  When you receive this packet or if you have any problems 

please let me know.  If you have any questions about the materials or conducting the survey 

contact me as well.  The packet of materials contains: 

 A cover letter describing the research project and process 

 Student Surveys for your class 

 Informed Consent Forms for the students 

 Instructions for in-class facilitation of student survey 

 Self-addressed stamped envelope for returning completed surveys 

The survey will be administered again as a post-test in the last two weeks of the 

semester.  These materials will be mailed in November. 

I will also be sending you an email with a link to the online teacher questionnaire, 

which is the second part of this research project.  You will be asked to provide information 

about your course content and pedagogical methods in relation to the development of 

environmental literacy.  This will be done in mid-September. 

 If you need anything during this process don’t hesitate to contact me.  I wish you 

the best of luck with your classes and participation in this research.  Thank you for the time 

and efforts of you and your students. 

Sincerely,  Jordan King 
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Pre-Test:  

Cover Letter 

Dear Professor, 

 Thank you for the participation of you and your class in this research.  Through 

your efforts we will be able to better understand the impact of environmentally themed 

courses on the environmental literacy of students in Wisconsin colleges and universities. 

 The first part of this research project is a survey measuring students’ perceptions of 

their environmental literacy.  The survey will be conducted at the beginning and end of the 

semester to measure changes in the environmental literacy of students.  It is estimated that 

conducting the survey will take 10-20 minutes.  Please conduct the pre-test of students’ 

environmental literacy within the first two weeks of the semester. 

 The following materials are included in this packet: 

 Student Surveys: The red evaluation forms, separated into the appropriate number 

for each section of your course. 

 Informed Consent Forms for students: Separated into the appropriate number for 

each section of your course. 

 Instructions for in-class facilitation of student survey 

 Self-addressed stamped envelope for return of completed student surveys 

Once the surveys have been completed by your class, please seal the envelope for each 

section and mail it back to me in the self-addressed stamped envelope.  If you are teaching 

multiple sections of your class, please attempt to keep completed surveys separated by 

section to aid in data analysis.  Please keep, if possible, informed consent sheets and 

facilitation instructions for reuse in the post-test at end of the semester.  If you have any 

questions about this process, please contact me.  I hope that your class has a successful 

semester and can gain something valuable from this research.  I appreciate the time and 

efforts of you and your students. 

      Sincerely, 

       Jordan King 
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Post-Test:  

Email to Instructors 

Hello, 

I have mailed the post-test for my environmental literacy research project.  Please 

conduct the post-test within the last two weeks of your course.  When you have finished 

the survey please mail it back to me in the included self-addressed stamped envelope. 

Included in the mailing are the following materials: 

 Post-test surveys for all of your students 

 A cover letter explaining this aspect of the project 

 Instructions for conducting the survey 

 An informed consent form 

 A self-addressed stamped return envelope 

Please use any informed consent forms you may have kept from the first round of 

surveys, as they are the same.  I have included an informed consent form in case you 

need to make copies or for further reference. 

If you have any questions please contact me.  If there are any troubles with mailing 

please let me know as well.  Thank you again for your participation in this study. 

 

Thanks, 

Jordan King 

 

University of Wisconsin-Stevens Point 

Environmental Education Graduate Student 
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Post-Test:  

Cover Letter 

Dear Professor, 

 Thank you for the participation of you and your class in this research.  Through 

your efforts we will be able to better understand the impact of environmentally themed 

courses on the environmental literacy of students in Wisconsin colleges and universities. 

 The first part of this research project is a survey measuring students’ perceptions of 

their environmental literacy.  The survey has been conducted at the beginning and end of 

the semester to measure changes in the environmental literacy of students.  It is estimated 

that conducting the survey will take 10-20 minutes.  Please conduct the post-test of 

students’ environmental literacy within the last two weeks of the semester. 

 The following materials are included in this packet: 

 Student Surveys: The red evaluation forms, separated into the appropriate number 

for each section of your course. 

 Informed Consent Forms for students: One for copy or reference if necessary 

 Instructions for in-class facilitation of student survey 

 Self-addressed stamped envelope for return of completed student surveys 

Once the surveys have been completed by your class, please seal the envelope for each 

section and mail it back to me in the self-addressed stamped envelope.  If you are teaching 

multiple sections of your class, please attempt to keep completed surveys separated by 

section to aid in data analysis.  You may dispose of informed consent forms and instructions 

when completed.  If you have any questions about this process, please contact me.  I hope 

that your class has had a successful semester and can gain something valuable from this 

research in the future.  I appreciate the time and efforts of you and your students. 

      Sincerely, 

       Jordan King 
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Post-Test:  

Final Email to Instructors 

Hello, 

 

I would like to thank you for your participation in my research project.  It was a 

successful semester for me as a researcher and I hope for you and your students as well.   

The next steps in my research process will be analyzing data, making conclusions 

from the results, and writing my final findings in a report.  As this process is completed I 

will distribute the results I have for your course (and, if applicable, its sections).   

This process will take time, so I thank you in advance for your patience regarding 

the results.  If you have any questions or needs concerning this research project in general 

please do not hesitate to contact me.  

I am excited for the conclusion of this project and to offer you information about 

your courses.  Thank you for your participation and good luck with the upcoming 

semester. 

 

Thanks, 

 

Jordan 

 

University of Wisconsin-Stevens Point 

Environmental Education Graduate Student 
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Student Survey Instructions 

 

Instructions 

 

1.  Distribute an informed consent form and a survey to each student.  Make sure that each 

student has a pencil or pen with blue or black ink. 

 

2.  Have them review the informed consent form that describes their participation in the 

study.  After reviewing the informed consent form ask if anyone does not wish to 

participate in the study.  If so, collect their materials. 

 

3.  Instruct the students that they will be responding to the statements on the sheet labeled 

“Student Survey” by completely filling in the corresponding circle in the appropriately 

numbered space. 

 

4.  Instruct students to answer each question to the best of their ability.  Tell the students 

that there is no right or wrong answer to any of the statements.  They are not being judged 

on their responses. 

 

5.  Provide the students with approximately 10-20 minutes to complete the survey. 

 

6.  As students complete the survey, have them place their completed surveys in the 

envelope for the appropriate section of the course.  Please also collect informed consent 

forms for reuse during the post-test later in the semester.  Thank your students for 

participating in the research. 

 

7.  Once all surveys are completed and turned in, seal the envelope of completed surveys 

for the appropriate section of your course.  Once all sections of your class have completed 

the survey, please mail the self-addressed stamped envelope back to me with all of the 

completed surveys.  If you have any questions, please contact me.  Thank you. 
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Informed Consent Form 

Informed Consent to Participate in Human Subject Research 

Jordan King, Graduate Student at the University of Wisconsin-Stevens Point, is conducting 

a study to determine the effects of environmentally themed courses on the environmental 

literacy of students at Wisconsin colleges and universities.  You are being asked to 

complete an anonymous survey that should take approximately 10 minutes to complete. 

 

It is helpful to be able to compare results of the survey to gather information about 

environmental literacy.  You can choose, however, not to complete the survey. 

 

Participating in this study should pose no significant risk to you.  Participation in this study 

will not affect your grade for the course.  There is no right or wrong answer.   

 

It is hoped that this study will gain valuable information about the connection of 

environmentally themed courses to the development of environmental literacy.  It is 

possible that participation in this study may encourage you to think about your level of 

environmental literacy. 

 

The information that you provide will be recorded in anonymous form.  No information 

will be released that could identify you.  All completed surveys will be kept in a locked 

drawer and will not be available to anyone not directly involved in this study.  Data will be 

destroyed at a later date. 

 

If you want to withdraw from the study at any time you may do so without penalty.  The 

information on you up to that point would be destroyed. 

 

Once the study is completed I would be glad to give you the results.  In the meantime, if 

you have any questions, please contact: 

   Jordan King 

   Graduate Student 

   University of Wisconsin-Stevens Point 

   Stevens Point, WI 54481 

   920-216-5662 

 

If you have any complaints about your treatment as participant in this study, please call or 

write: 

   Dr. Jason R. Davis, Chair 

   Institutional Review Board for the Protection of Human Subjects 

   School of Business and Economics 

   University of Wisconsin-Stevens Point 

   Stevens Point, WI 54481 

   (715) 346-4598 

 

Although Dr. Davis will ask your name, all complaints are kept in confidence. 
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Your completion and submission of the survey to the researchers represents your 

consent to serve as a subject in this research. 
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Student Survey 

Course Number              Instructor       

1. Review the informed consent form.  If, after doing so, you do not wish to participate in this study please 

return informed consent form and survey to professor. 

2.  Please respond to each statement to the best of your ability in the appropriately numbered space.  You 

may use pencil or blue or black ink.  Completely fill in the circle that corresponds to your response. 

3.  Once you have finished, please return this sheet to the professor.  Thank you for participating in the survey. 

Environmental Knowledge 
Choose the response from the scale below that best represents your understanding of  

environmental problems and issues. 

  1         5    9 

Completely Disagree Neither Agree nor Disagree  Completely Agree  

1. I understand the processes and challenges of physical and ecological systems. 1. 

2. I am aware of the effect of social, cultural, and political systems upon the environment. 2. 

3. I am conscious of environmental problems and issues facing our society. 3. 

4. I can outline realistic solutions to relevant environmental issues. 4. 

5. I know how I can help to solve environmental problems and issues. 5. 

Environmental Dispositions 
Choose the response from the scale below that best represents your awareness and  

attitudes toward the environment. 

  1         5    9 

Completely Disagree Neither Agree nor Disagree  Completely Agree  

6. I am very sensitive to the natural world around me. 6. 

7. When I am outside, I usually don’t notice the natural things around me like 7. 

flowers, trees, and clouds.  

8. I’m not interested in reading about nature or the environment. 8. 

9. I am very concerned with the future of our environment. 9. 

10. I oppose any environmental regulations that would restrict my way of life. 10. 

11. I feel strongly responsible for demonstrating positive environmental behavior. 11. 

12. I want to help solve environmental problem and issues. 12. 

13. I believe that I have the power to make a meaningful impact regarding the environment. 13. 

14. I can, working on my own, contribute to the solution of environment problems and issues. 14. 

15. I am intent on working to solve environmental problems and issues. 15. 
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Environmental Competencies 
Choose the response from the scale below that best represents how confident you are about the 

effectiveness of your skills in dealing with environmental problems and issues. 

  1     5              9 

Not Confident at All Somewhat Confident  Very Confident  

16. I am able to identify and describe significant environmental problems and issues. 16. 

17. I am able to critically analyze environmental problems and issues. 17. 

18. I am able to consider social and political consequences when evaluating environmental issues.  18. 

19. I can use evidence and knowledge to develop and defend my position on environmental issues. 19.  

20. I can effectively create and evaluate plans to resolve environmental problems and issues. 20. 

Environmental Behavior 
Choose the response from the scale below that best represents how frequently you perform these 

environmentally responsible behaviors. 

  1     5              9 

          Never           Sometimes   Very Often  

21. I try to impact the environment around me through personal action to prevent and resolve  21. 

environmental problems and issues.   

22. I turn off lights and appliances when they’re not being used in order to conserve energy. 22. 

23. I walk, take public transportation, or ride a bike instead of using a car in order to help                   23.  

protect the environment.   

24. I recycle paper, glass, and/or metal waste products at home or at school. 24. 

25. I communicate others to the necessary responses to environmental problems. 25. 

26. I set a positive environmental example for my friends to follow. 26. 

27. I talk to family and friends about what they can do to help solve environmental problems.  27. 

28. When making purchasing decisions I choose the product with a low effect on the environment. 28. 

29. I make an effort to reduce the amount of purchased goods I consume. 29. 

30. I avoid purchasing products that have a negative impact on the environment. 30. 

31. I purchase one product over another because it is packaged in reusable, returnable, or  31.  

recyclable containers or packages.   

Demographic Information 
32. Gender: 

1.  Female 2. Male 32.  

33. Major (Please write in the space below) 
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APPENDIX B: 

INSTRUCTOR REFLECTION 

 

As described in Chapter 1, the instructor reflection was completed by the instructors 

of the participating environmentally themed higher education courses.  The reflection was 

completed in October and November 2014.  In the Instructor Reflection, participants were 

asked to rate the degree of emphasis in their course on environmental literacy aspects and 

components.  For each aspect of environmental literacy, participants rated their emphasis 

of the components of environmental literacy as either little or no emphasis, minor 

emphasis, major emphasis, or primary emphasis.  The action of emphasis was expressed 

differently for each aspect of environmental literacy.  For environmental knowledge, 

participants were asked to rate the development and discussion of environmental literacy 

components; for environmental dispositions the development and expression; for 

environmental competencies the development and practice; and for environmental 

behavior the development and application of environmental literacy components. The 

instructors also responded to a question concerning the goals, objectives, and intended 

learning outcomes of the course.  These responses were coded to determine their 

relationship with the aspects and components of the Hollweg et al. (2011) framework for 

environmental literacy.   
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Email to Instructors:  

Round One  

Hello, 

 

I have received your pre-test data and am working on the beginning of its analysis.  I am 

emailing you to ask for your participation in the second aspect of this research project, an 

instructor reflection on the focus of developing environmental literacy in your course. 

 

The reflection asks you to respond about how you emphasize various components of 

environmental knowledge, dispositions, competencies, and behavior.  The information 

that you provide will be used to understand what is being taught in environmentally 

themed classes in Wisconsin higher education. 

 

The reflection should take you no longer than 10-20 minutes to complete.  As you go 

through it, you may find it helpful to have your course syllabus available for 

reference.  Please click on the link below or paste the url into your browser to begin the 

survey.  There are further instructions once you have reached the survey webpage. 

 

Link to survey: 

 

http://survey.uwsp.edu/TakeSurvey.aspx?SurveyID=m8LL6p4K 

 

Once you have opened and begun the reflection please take the time to complete it as it 

will not fully save your answers until you have finished.  If you have any issues accessing 

the survey or have questions about anything please contact me.  The reflection will be 

available for you take, by accessing this link, over the course of the next month, so please 

complete the survey as soon as possible.  Once you have completed the reflection online 

the results will automatically be sent to me. 

 

If you need anything please let me know and thank you for your participation in the 

instructor reflection.   

 

Thanks, 

 

Jordan 

 

University of Wisconsin-Stevens Point 

Environmental Education Graduate Student 
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Email to Instructors:  

Round Two 

Hello, 

 

I hope that all is well.  I am emailing to remind you to please complete the instructor 

reflection, another aspect of this research project. 

 

It is an online survey that asks you to respond about how you emphasize various 

components of environmental knowledge, dispositions, competencies, and behavior.  The 

information that you provide will be used to understand what is being taught in 

environmentally themed classes in Wisconsin higher education.  Completing the 

reflection should take no longer than 10-20 minutes to complete. 

 

The link to the survey is below and there are further instruction once you have reached 

the reflection webpage. 

 

http://survey.uwsp.edu/TakeSurvey.aspx?SurveyID=m8LL6p4K 

 

If you have any questions or have issues with accessing or completing the survey please 

let me know.  I intend to close the survey within a few weeks, so please complete it as 

soon as you are able to.  I thank you for your participation and if you need anything else 

please let me know. 

 

Thanks, 

 

Jordan 

 

University of Wisconsin-Stevens Point 

Environmental Education Graduate Student 
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Email to Instructors:  

Round Three 

Hello, 

  

I hope all is well. I am reminding you to please complete the Instructor Reflection as a 

part of my research project. It should take between 10 and 20 minutes and asks you to 

respond about how you approach teaching  

environmental literacy in your course. The link is below: 

  

http://survey.uwsp.edu/TakeSurvey.aspx?SurveyID=m8LL6p4K 

  

If you have any questions or issues please let me know. Thank you for your participation. 

  

Thanks, 

  

Jordan 

  

University of Wisconsin-Stevens Point 

Environmental Education Graduate Student 

 

 

 

 

 

 

 

 

 

 

 

 

 

https://email.uwsp.edu/owa/redir.aspx?C=sOYnz0wCD0a3GlVbsyQgERUKI_aj-NEIQ9o5Xg4z0PdBpq5s8XufExuMnSHxod0csUfy82YDrcI.&URL=http%3a%2f%2fsurvey.uwsp.edu%2fTakeSurvey.aspx%3fSurveyID%3dm8LL6p4K
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Informed Consent Form 

Informed Consent to Participate in Human Subject Research 

Jordan King, Graduate Student at the University of Wisconsin-Stevens Point, is conducting 

a study to determine the effects of environmentally themed courses on the environmental 

literacy of students at Wisconsin colleges and universities.  In addition this study will 

collect information about the content and pedagogical methods of these courses to 

determine what they are doing to promote environmental literacy.  You are being asked to 

participate in this study. 

 

As part of this study, you will participate in a questionnaire to provide information about 

your course.  Questions will ask how your course attempts to affect the environmental 

knowledge, dispositions, competencies, and behavior of students.  There will also be 

questions about how your course implements the concepts of environmental 

interconnectedness, action, and sustainability, as well as interdisciplinary approaches.  

There will be space for additional comments.  You are also asked to provide a course 

syllabus.  It is estimated that completing this questionnaire will take between 30 to 60 

minutes. 

 

While this information could have been obtained by interviewing you, I feel that the 

questionnaire is more convenient and effective in gathering information. 

 

The data that you provide will offer information about the connection of your course to 

environmental education and the development of environmental literacy.  Information may 

be linked to the other part of this study, which is a pre- and post-test survey of the 

environmental literacy of your students.  Responses to open-ended questions will be coded 

and thematically analyzed.  These results will be presented along with the results of the 

student survey to observe how environmentally themed courses influence environmental 

literacy. 

 

Participating in this survey should cause no significant risk for you in anyway.  Answers 

will not be judged and there is no right or wrong answer.   

 

As a result of this research you will gain an increased awareness and understanding of the 

methods and effects of your course.  Results of the environmental literacy survey and 

further data provided by this study will offer information to affirm or improve 

environmentally themed courses. 

 

You will be asked to provide your name for identification purposes so that your responses 

can be connected with the rest of the data.  However, your name will not be explicitly 

identified as a participant in the study in future publications or presentations.  Your 

information will be kept secure in a locked drawer and destroyed at a later date. 

 

If you want to withdraw from the study, at any time, you may do so without penalty.  Any 

information collected on you up to that point would be destroyed. 
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Once the study is completed, you may receive the results of the study.  If you would like 

these results, or have any questions in the meantime, please contact: 

   Jordan King 

   Graduate Student 

   University of Wisconsin-Stevens Point 

   Stevens Point, WI 54481 

   jking695@uwsp.edu 

   (920)-216-5662 

 

If you have any complaints about your treatment as a participant in this study or believe 

that you have been harmed in some way by your participation, please call or write: 

   Dr. Jason R. Davis, Chair 

   Institutional Review Board for the Protection of Human Subjects 

   School of Business and Economics 

   University of Wisconsin-Stevens Point 

   Stevens Point, WI 54481 

   (715)-346-4598 

 

Although Dr. Davis will ask your name, all complaints are kept in confidence. 

 

Your completion and submission of the questionnaire to the researcher represents 

your consent to serve as a subject in this research. 
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Instructor Reflection 

Introduction 

 Thank you for your participation in this research.  This study seeks to examine the 

effect of environmentally themed courses on the environmental literacy of students.  This 

reflection will ask for information about the relationship of course content and pedagogical 

methods with the development of environmental literacy.  Please provide answers to the 

best of your ability about your course that is participating in this research.  It is estimated 

that completion of the questionnaire will take approximately 10-20 minutes.  If you have 

any questions or concerns please contact me.  Please begin by reviewing the informed 

consent form before proceeding to the instructions, outline, and the reflection. 

 

Instructions 

1. Fill out the identification information. 

2. Answer each question to the best of your ability.  You may want your course 

syllabus for reference in responding.  Consider the provided definitions.  You may 

go back to a question if you need to. 

3. Once you have completed the survey the answers will be submitted electronically 

to me. 

 

Identification Information 

Name: 

School: 

Number/Level of Course Participating in Research: 

Name of Course Participating in Research: 

 

Environmental Knowledge 
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For question 1 consider the following definition: 

Environmental Knowledge: Knowledge that must be drawn on to respond competently 

to an environmental situation or issue. 

 

1. Please rate the extent to which your course emphasizes the development and 

discussion of the following components of environmental knowledge. 

Use the following scale: 

1: Little or No Emphasis 

2: Minor Emphasis 

3: Major Emphasis 

4: Primary Emphasis 

 

 1: Little or No 

Emphasis 

2: Minor 

Emphasis 

3: Major 

Emphasis 

4: Primary 

Emphasis 

Physical and Ecological 

Systems 

    

Social, Cultural, and 

Political Systems 

    

Environmental Issues     

Multiple Solutions to 

Environmental Issues 

    

Citizen Participation 

and Action Strategies 

    

 

Environmental Dispositions 

For question 2 consider the following definition: 

Environmental Dispositions: Affective and cognitive inclinations to or to do something 

about an environmental situation or issue. 

2. Please rate the extent to which your class emphasizes the development and 

expression of the following components of environmental dispositions. 
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Use the following scale: 

1: Little or No Emphasis 

2: Minor Emphasis 

3: Major Emphasis 

4: Primary Emphasis 

 1: Little or No 

Emphasis 

2: Minor 

Emphasis 

3: Major 

Emphasis 

4: Primary 

Emphasis 

Sensitivity     

Attitudes, Concerns, 

and Worldview 

    

Personal 

Responsibility 

    

Locus of Control/Self-

Efficacy 

    

Motivations and 

Intentions 

    

 

Environmental Competencies 

For question 3 consider the following definition: 

Environmental Competencies: Clusters of skills and abilities that may be called upon and 

expressed in real world and assessment settings to respond competently to an 

environmental situation or issue. 

3. Please rate the extent to which your course emphasizes the development and 

practice of the following components of environmental competencies. 

Use the following scale: 

1: Little or No Emphasis 

2: Minor Emphasis 

3: Major Emphasis 

4: Primary Emphasis 
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 1: Little or 

No 

Emphasis 

2: Minor 

Emphasis 

3: Major 

Emphasis 

4: Primary 

Emphasis 

Identifying Environmental 

Issues 

    

Analyzing Environmental 

Issues 

    

Evaluating Environmental 

Phenomena and Interactions 

within Socio-Political 

Systems 

    

Using Evidence and 

Knowledge to Describe and 

Support a Position 

    

Creating and Evaluating 

Plans to Resolve 

Environmental Issues 

    

 

Environmental Behavior 

For question 4 consider the following definition: 

Environmental Behavior: Expression of knowledge, dispositions, and competencies 

within a context. 

4. Please rate the extent to which your course emphasizes the development and 

application of the following components of environmental behavior. 

Use the following scale: 

1: Little or No Emphasis 

2: Minor Emphasis 

3: Major Emphasis 

4: Primary Emphasis 
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(For this question eco-management is defined as “Working directly in and with the physical 

world to help prevent or resolve environmental problems or issues.”) 

 

 1: Little or No 

Emphasis 

2: Minor 

Emphasis 

3: Major 

Emphasis 

4: Primary 

Emphasis 

Eco-Management     

Public and Interpersonal 

Persuasion 

    

Consumer/Economic 

Action 

    

Political Action     

Legal Action     

 

Objectives, Goals, and Intended Learner Outcomes 

5. Please describe your course objectives, goals, and/or intended learner outcomes. 
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APPENDIX C: 

REVIEW 

 

 The Review Panel of this study was chosen from the principal authors and 

reviewers of the main theoretical framework for this project, the North American 

Association for Environmental Education’s “Developing a Framework for Assessing 

Environmental Literacy” (Hollweg, et al., 2011).  The principal authors for the study and 

their associated organization were: Karen S. Hollweg (North American Association for 

Environmental Education), Jason R. Taylor (Nature Talks, L.L.C.), Rodger W. Bybee 

(Biological Sciences Curriculum Study), Thomas J. Marcinkowski (Florida Institute of 

Technology), William C. McBeth (University of Wisconsin-Platteville), and Pablo Zoido 

(OECD/PISA).  The reviewers of the study were: Charles W. (Andy) Anderson (Michigan 

State University), Nicole Ardoin (Stanford University), Troy Sadler (University of 

Missouri), Libby McCann (Antioch University New England), and Paul C. Stern (National 

Research Council). 

 After a further review of author and reviewer academic specialty and availability, 

six potential reviewers (Karen S. Hollweg, Thomas J. Marcinkowski, William C. McBeth, 

Charles W. (Andy) Anderson, Nicole Ardoin, and Libby McCann) were contacted.  Two 

potential reviewers did not respond.  One reviewer declined participation as a reviewer and 

one initially expressed interest but was unable to participate.  Ultimately, Karen S. Hollweg 

and Thomas J. Marcinkowski were able to participate in the review panel. 

 The goals of the review were to: 1) Ensure that the student survey is a valid measure 

of students’ self-perception of their environmental literacy; and 2) Ensure that the 
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instructor reflection can gather accurate information about professors’ efforts to promote 

environmental literacy and implement environmental education in their classrooms.  

Reviewers were provided with the following materials: a cover letter explaining Review 

Panel goals, project description (detailing purpose of study, research questions, research 

instrument development, research design, and participants), a matrix of the theoretical 

framework informing the Student Survey, and the Student Survey and Instructor Reflection 

as online and Microsoft Word documents. 

 Review Panel members were provided with the Student Survey and Instructor 

Reflection as they would be presented to study participants.  Additionally, the copy that 

the reviewers received contained sections for them only, to provide commentary.  For the 

Instructor Reflection, reviewers were asked to comment on each section of the reflection, 

and the provided definitions of key terms.  Reviewers conducted a similar process with the 

Student Survey.  The survey was presented in an online format that allowed reviewers to 

comment on the instructions and scale of each section, as well as a space to comment on 

each individual item and the section as a whole.  The reviewers were asked to answer the 

following questions for each research instrument: 

 How appropriate is the length of the Instructor Reflection/Student 

Survey? 

 Are the questions clear? 

 Are the directions clear? 

 Is the format of the Instructor Reflection/Student Survey clean and neat? 

 Will professors/students answer the questions accurately? 

 Are the response options/scales appropriate? 
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 Are the questions appropriate for the research questions? 

 Are there any questions you would add or remove? 

Reviewers were also prompted to provide any additional commentary on both research 

instruments. 

 The feedback received from the review panel was essential in developing and 

improving the research design and its possibilities.  In addition to the formal review 

process, dialogue with reviewers via email and in-person has proved valuable to the success 

of this study.  Reviewer feedback was considered along with Pilot Study results and further 

literature review to make the best decisions for the revision and improvement of the study.  

These revisions included: wording of questions, response options, scale revision, item 

removal and addition. 
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Review Panel Solicitation 

Hello, 

My name is Jordan King and I am a graduate student in Environmental Education 

at the University of Wisconsin-Stevens Point working with my adviser Becca Franzen.  I 

am performing a research project that assesses the impact of environmentally themed 

courses on the environmental literacy of students at Wisconsin colleges and 

universities.  The framework for my project has been derived from the NAAEE's 

"Developing a Framework for Assessing Environmental Literacy."  I have used this 

framework to develop a student survey along with a teacher questionnaire that examines 

how course content and pedagogical methods are connected to environmental education. 

I will be conducting my research during the Fall 2014 semester.  Currently, I am 

looking to set up a review panel to examine the validity and quality of my research 

instruments.  I would greatly appreciate if you would consider participating in this 

review.  I respect and admire your work in environmental education and I believe that this 

project is a great fit for your interests and abilities. 

I hope to hear from you regarding this project.  If you have any questions or need 

anything from me please let me know.  Thank you for your time and efforts. 

 

Sincerely, 

Jordan King 

 

University of Wisconsin - Stevens Point 

Environmental Education Graduate Student 
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APPENDIX D: 

SOLICITATION 

 

 The search for participants began with a review of college and university websites.  

As the project began with a direct focus on the comparison of environmental literature 

courses, or courses that employed environmental literature, the initial search surveyed all 

English and Environmental Studies, or Environmental Science, departments and programs.  

Through a website search, department chairs or program directors were contacted.  In the 

cases that a department chair or program director could not be identified, relevant faculty 

were determined based on a further review of instructor interests and specialties or course 

listings for instructors.  All of these candidates were contacted via email to determine if the 

institution or instructor had courses involving environmental literature. 

 As the literature review continually explored more potential points of research 

focus, the study expanded to an emphasis on comparing environmental literature and 

environmental science courses.  An online review of environmental science course 

offerings for the fall 2014 semester was performed for institutions with relevant 

environmental literature courses, in the hopes of providing a comparison between 

disciplines.  The specific teachers of courses focusing on environmental science, including 

ecology where environmental science was not offered, were contacted.  Where specific 

teachers could not be identified, biology department chairs were contacted.  The second 

round of gathering participants also included further solicitation for environmental 

literature courses, gleaned from an online review of fall 2014 semester course offerings.  

This ultimately stemmed into the inclusion of further courses and disciplines in the study, 
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as demonstrated in the solicitation of Round 3.  These three rounds of solicitation, finally 

garnered the sample population that participated in the study, as described in Chapter 1. 
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Round One:  

Inquiry Email 

Hello, 

My name is Jordan King and I am a graduate student in Environmental Education 

at the University of Wisconsin-Stevens Point.  For my thesis project I am evaluating the 

connection between courses using environmental literature texts (such as A Sand County 

Almanac by Aldo Leopold) and the promotion of environmental literacy in students.  I am 

hoping to conduct pre- and post-tests with students to assess changes in environmental 

literacy occurring during their time in these courses.  I believe that the disciplines of these 

courses could be literature, philosophy, environmental education, natural resources, 

environmental studies, and other similar fields. 

I am inquiring about the prevalence of such courses, particularly in the fall of 2014 

when I hope to conduct my surveys.  If you could please alert me to such courses in your 

department or institution I would be extremely grateful.  I would also appreciate any further 

connection to contacts who may have a more direct interest in this subject.  I am excited to 

continue my work on this project as I hope that it will help promote increasingly effective 

and meaningful educational experiences for students.  I would greatly appreciate if you are 

willing and able to offer any information or assistance.  If you have any questions or 

comments on my project I would certainly be willing to discuss it further.  Thank you for 

your time and efforts. 

 

Sincerely,   

Jordan King 
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Round One:  

Sampling Breakdown 

 
 Response Category 

Course Type Institutions Contacts 

Failed 

to 

Receive 

No 

Reply 

No 

Interest – 

Not 

Applicable 

Interested 

(No) 
Yes 

English 

Departments 
31 38 3 28 1 3 3 

Environmental 

Studies and 

Environmental 

Science 

Departments 

and Programs 

26 23 3 14 4 2 0 

Total 31 61 
6 

(9.83%) 

42 

(68.85%) 

5 

(8.20%) 

5 

(8.20%) 

3 

(4.91%) 
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Round Two:  

Inquiry Email 

 

Hello, 

My name is Jordan King and I am a graduate student in Environmental Education 

at the University of Wisconsin-Stevens Point.  For my thesis research project I am 

evaluating the how courses in environmental science and environmental literature affect 

the environmental literacy of students.  I will be conducting my research during the fall 

2014 semester.  I have performed a search of relevant classes in Wisconsin colleges and 

universities for the upcoming semester and discovered yours as a possible participant in 

this research.  I would appreciate if you and your class (Class Number and Name) would 

be willing to participate in this research. 

I will be using two instruments to gather data: 1) A survey to measure the 

environmental literacy of students that will be administered at the beginning and end of 

the semester to determine the changes occurring over the course of the class; and 2) a 

questionnaire for professors that asks them to provide some information about course 

content and pedagogical methods.  The questionnaire will be provided around the 

beginning of the semester.  I also plan to collect course syllabi.   

I am excited at the prospect of working with you and your class.  I am hopeful 

that this research and its results can be begin to promote increasingly effective and 

meaningful educational experiences for students.  Please let me know if you would be 

willing to participate in this research.   
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If you have any questions about the research process or would like to discuss the 

topic of environmental literacy I would be happy to respond to an email or set up a time 

to talk on the phone.  Best of luck with the rest of the semester and please contact me 

with any questions, concerns, or ideas.  Thank you for your time and efforts. 

 

Sincerely, 

Jordan King 

UWSP Graduate Student 
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Round Two:  

Sampling Breakdown 

 

 Response Category 

Course Type Institutions Contacts 

Failed 

to 

Receive 

No 

Reply 

No 

Interest – 

Not 

Applicable 

Interested 

(No) 
Yes 

Environmental 

Science 
8 16 1 12 

0 

 
0 3 

English 

Specific 

Contacts 

4 4 0 3 1 0 0 

Total 8 20 
1 

(5%) 

15 

(75%) 

1 

(5%) 

0 

(0%) 

3 

(15%) 
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Round Three:  

Inquiry Email 

 

Hello, 

My name is Jordan King and I am a graduate student in Environmental Education 

at the University of Wisconsin-Stevens Point.  For my thesis research project I am 

evaluating how courses in environmentally-focused courses affect the environmental 

literacy of students.  I will be conducting my research during the fall 2014 semester.  I have 

performed a search of relevant classes in Wisconsin colleges and universities for the 

upcoming semester and discovered yours as a possible participant in this research.  I would 

appreciate if you and your class (Class Number and Name) would be willing to participate 

in this research. 

I will be using two instruments to gather data: 1) A survey to measure the 

environmental literacy of students that will be administered at the beginning and end of the 

semester to determine the changes occurring over the course of the class; and 2) a 

questionnaire for professors that asks them to provide some information about course 

content and pedagogical methods.  The questionnaire will be provided around the 

beginning of the semester.  I also plan to collect course syllabi.   

I am excited at the prospect of working with you and your class.  I am hopeful that 

this research and its results can be begin to promote increasingly effective and meaningful 

educational experiences for students.  Please let me know if you would be willing to 

participate in this research.   
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If you have any questions about the research process or would like to discuss the 

topic of environmental literacy I would be happy to respond to an email or set up a time to 

talk on the phone.  Best of luck with the rest of the semester and please contact me with 

any questions, concerns, or ideas.  Thank you for your time and efforts. 

 

Sincerely, 

Jordan King 

UWSP Graduate Student 
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Round Three:  

Sampling Breakdown 

 

 Response Category 

Course Type Institutions Contacts 

Failed 

to 

Receive 

No 

Reply 

No 

Interest – 

Not 

Applicable 

Interested 

(No) 
Yes 

Ecological 

Science-Based 
14 

24 

 
3 18 0 1 2 

Social 

Science-

Based, 

Humanities, 

Integrative 

Environmental 

Studies 

14 16 4 1 0 3 8 

Total 14 40 
7 

(17.5%) 

19 

(47.5%) 

0 

(0%) 

4 

(10%) 

10 

(25%) 
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