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ABSTRACT OF THE DISSERTATION 

Educator environmental literacy: a mixed-methods study of behavior, identity, and 

practices.  

by ROBERTA HOWARD HUNTER 

 

Dissertation Director: 

Rebecca C. Jordan 

 

 

Environmental literacy has had an evolving definition over the last fifty years, 

most recently including knowledge, personal dispositions, skills, and behavior (Hollweg, 

et al., 2011). This work expands on that framing to situate EL in social-ecological 

systems.  This contextual perspective sees EL as changing participation in these social-

ecological systems, includes socially constructed practices instead of skills, and views 

those practices as key to both boundary-crossing between social-ecological systems and 

progression across a continuum of EL (Stables, 1998). The purpose of this dissertation is 

to explore educator environmental literacy using this perspective, specifically, designing 

an assessment of educator EL which includes practices, and explore more deeply 

respondents’ answers to develop a robust view of New Jersey formal and nonformal 

educator EL.  

This is accomplished using a mixed methods approach. First, the development, 

implementation, and analysis of the Teacher Environmental Literacy Assessment (TELA) 

is described. Interviews with a subset of formal and nonformal educators who completed 
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the assessment provide more context to their TELA responses, using thematic analysis. 

Finally, a modified version of the TELA is used to place educators at one of three levels 

of EL: functional, cultural, or critical, using criteria that expand on Stables (1998). Then 

further thematic analysis is used to develop a picture of the relationship between EL level 

and issue identification and views on student EL.  

While there were several demographic effects on TELA scale scores, most 

interestingly, nonformal educators had higher scores on knowledge, behavior, and the 

practices of issue identification and strategy selection. In addition, there was s difference 

between the types of strategies selected by experts and educators – experts more 

frequently chose system-level behaviors, and educators chose personal-level behaviors. 

This difference between system-level and personal-level behaviors is also present in 

those strategies educators choosing to address environmental issues in TELA scenarios 

(system-level) and the types of behaviors they report actually engaging in (personal-

level). This appears to be connected to a rejection among some educators of “political” or 

“activist” identities. Finally, educators at more advanced levels of EL provide more 

elaborate, technical explanations for why they chose issues in the TELA scenarios, and 

include social considerations more frequently in decisions of where to site an electronics 

waste plant. They also see their role in student EL as developing more parts of EL, 

moving from dispositions to knowledge, practices, and connection.  

These findings support the use of a contextual perspective, and serve as platform 

to further the study of EL in a way that pays attention to participation and practices to 

help move educators along a continuum of EL development. Recommendations for 

further research and practice include the study of educator EL enactment in instructional 
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contexts and the development of deliberate communities that bring both pre-service and 

in-service teachers into contact with more experienced activists and educators.  
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Chapter 1. Introduction 

In the late 1960’s and early 1970’s the U.S. and other global North countries saw 

an environmental revolution. Spurred by unprecedented environmental damage, and 

situated in a time of fighting for civil rights and against war, this period resulted in 

landmark legislation. This included the National Environmental Policy Act (NEPA) in 

1970, a major rewrite of the Clean Air Act in 1970, the Endangered Species Act of 1973, 

and the 1974 Safe Drinking Water Act. Legislation such as this, though it had great 

benefit with regards to pollution, was not sufficient to spur high levels of environmental 

improvement. It was recognized that in order to create long lasting change, there must be 

education across people’s lives that taught them how to act in an environmentally 

responsible way. Roth (1968) proposed “environmental literate” to mean those that acted 

positively to the environment, in contrast to the phrase “environmentally illiterate” used 

in the media. Concurrently, Stapp (1969) wrote for the first time about environmental 

education, which would produce “…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 towards the solution.” Following that was the first 

intergovernmental conference on environmental education in Tbilisi, Georgia (USSR) in 

1977, which produced the Tbilisi Declaration (UNESCO, 1977).  

Yet even with such forward thinking goals, and continued legislation, we continue 

to face major environmental issues fifty years later. Human impact on the planet is so 

great that scientists argue we are in a new geologic age, the Anthropocene (Crutzen, 

2002; Crutzen & Stoermer, 2000; Steffen et al., 2007). At the same time as biophysical 

components of the earth system are impacted, we see the socially oppressed and 
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disenfranchised bearing a disproportionate impact of environmental degradation as well. 

We continue to grapple with such issues of environmental justice at many levels - from 

Cancer Alley in Louisiana (Blodgett, 2006), to the Dakota Access pipeline (Whyte, 2017) 

to the shipping of electronic waste to the global South where regulations do not protect 

the people living nearby (Iles, 2004). 

Regardless of what is identified as an environmental issue, the human and 

biophysical aspects of the issue are entangled, unable to be truly teased apart. These 

social-ecological systems (Berkes, Colding, and Folke, 2003) share the traits of 

complexity, emergence, vulnerability, adaptability, transformability and potential 

resilience (Glaser, Krause, Ratter, & Welp, 2008). They can occur at multiple scales. 

Most relevant to this research are the complexity and emergent nature of the social-

ecological systems. These systems can emerge as either the biophysical or social 

components change. For example, climate change causes sea levels to rise, putting NJ 

shore communities at greater risk for flooding and creating regulatory and policy 

challenges.  

Given these continuing and emergent environmental issues, the pressure is greater 

than ever to create citizens that are environmentally literate in a way that fits into a highly 

mobile, information saturated world. There is a need for both youth and adults that are 

knowledgeable of biophysical and social systems, who understand the integration of 

social and environmental components of environmental issues, and that have attitudes 

and beliefs that benefit the environment and people, and that can identify issues and 

engage in investigation, evaluation and action on the best solutions in a given context. 

Without a citizenry that is so prepared, people in the U.S. and beyond will be unable to 
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engage with the environment in a sustainable way, threatening the stability of both human 

and ecological systems. 

Environmental Literacy 

Environmental literacy (EL), first described in 1968 (Roth) has changed 

conceptually over time, while still hewing to its roots. For many years, it was considered 

to be synonymous with the objectives of environmental education (EE), such as the 

Tbilisi goals (1977). Volk and colleagues (1984) describe EL in a critique of 

environmental education which they stated was “…failing in its endeavor to develop 

knowledgeable, concerned, competent, and participating citizens, i.e., environmentally 

literate human beings." (p. 12) Marcinkowski (1991) fleshed out the concept, including 

ideas of environmental issue scale, as well as the interface of natural and socials systems. 

Beginning in the early 1990’s, as there was a call for environmental education standards 

and for professionalization of the field, frameworks for EL also began to emerge, with an 

eye towards its assessment. For example, Roth (1992) revisited his earlier work, and 

outlined four strands: knowledge, skills, affect, and behavior. He also outlined a 

continuum of EL, or three levels: nominal (developing awareness and rudimentary 

knowledge of the environment), functional (greater knowledge, including interactions 

between social and natural systems, as well as skills in communication and action), and 

operational (someone who routinely evaluates impacts of their actions and has ingrained 

interaction with the world at large). Later, Stables (1998) and Stables and Bishop (2001) 

take more critical readings of an EL continuum. Stables (1998) describes the levels as 

functional (knowledge of things in the environment and the ability to identify what is not 

immediately known), cultural (knowledge of the cultural and social roles of the natural 
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world and human impacts on them), and critical (the ability and willingness to engage 

with the deeper meaning of the environment and society, and use that to address issues, 

pushing back against hegemony). This research avenue has not been picked up, in favor 

of frameworks that lend themselves more easily to assessment. A more recent project, 

targeted for the assessment of EL, was published by the North American Association for 

Environmental Education (Hollweg et al., 2011). It synthesizes previous work and creates 

a framework composed of dispositions, knowledge, competencies, and environmentally 

responsible behavior practiced in multiple contexts.  

The Contextual View of Environmental Literacy 

The research in this dissertation takes a contextual view of EL. It is seen as both 

having multiple components, as in Hollweg et al. (2011), and existing on a continuum of 

how one engages with the environment and information about the environment. This 

approach aligns with Stables’ (1998) continuum of functional, cultural, and critical EL. It 

departs from earlier frameworks, however, by perceiving environmental literacy as 

contextual and situated in social-ecological systems (Berkes et al., 2002). There is no 

absolute level of environmental literacy, no pass/fail mark, rather degrees of practice in 

engaging with social-ecological systems. 

As with previous framings of EL, this contextual framing sees EL as multifaceted. 

There is, as with Hollweg et al. (2011), the inclusion of both biophysical and 

sociocultural knowledge, representing the entangled nature of social-ecological systems. 

Though there are common components of the biophysical and social knowledge, such as 

ecological processes (i.e. photosynthesis or carbon cycling) and systems fundamentals 

(i.e. feedback loops or emergence), much of it is dependent on the social-ecological 
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context an individual is in. Dispositions include environmental self-efficacy, one’s 

perception of inclusion with nature (Schultz, 2002), and environmental identity (Kempton 

& Holland, 2003). Behavior is viewed as participation in multiple avenues of 

environmentally responsible behavior, using the categories of direct environmental, 

consumer, persuasive, political and legal action (Hungerford, & Tomera, 1977).  

The contextual framing departs from previous models of EL through the inclusion 

of practices rather than skills. If we see EL as situated and on a continuum of 

engagement, then Lave and Wenger’s work on situated learning (1991) and Wenger’s on 

communities of practice (1999) is appropriate to apply. From this perspective, those 

individuals who are just becoming aware of the environment are entering into peripheral 

participation in the community of environmentally responsible citizens. It is as they 

increase both knowledge and develop practices common to the community (such as issue 

identification and analysis, generation and evaluation of solutions, and action, referred to 

in this proposal as the EL practices) that their participation becomes more central, and 

they progress along the continuum described by Stables (1998). These EL practices - 

identifying potential issues, finding relevant, high quality information about them, 

generating multiple potential solutions, evaluating them and choosing the best one for 

that context - are key to boundary crossing, or transfer, of environmental literacy between 

contexts, and are therefore potentially a productive path to producing environmentally 

literate citizens. A key question is how do we effectively assess these? 

Educator Environmental Literacy 

If EL is a necessary component of education for democratic equality, then it 

would seem desirable for all students to be exposed to high quality EE that improves their 
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EL. There has a been a great deal of research on middle and high school students’ EL (for 

example, McBeth, Hungerford, Marcinkowski, Volk, & Meyers, 2011; Negev et al., 

2008; Stevenson et al., 2013) and they have found that a common weakness in middle 

school students is in the area of issue identification, issue analysis, and action planning 

(Marcinkowski, Shin, Noh, Negev, Sagy, Garb, McBeth, Hungerford, Volk, Meyers, 

Erdogan, 2012), practices key to the contextual view of EL. This finding holds across 

studies of Israeli (Negev, et al., 2008), Korean (Shin, et al., 2005), Turkish (Erdogan & 

Ok, 2011), and North Carolina (Stevenson, et al., 2013) students. Stevenson and 

colleagues (2013) found that teacher experience has a complicated relationship to student 

EL, with performance on the cognitive skills component of the NELA (analogous to the 

practices in this framework) higher for students with teachers who have a Masters or in 

the field for 3-5 years, but the effect disappears for teachers in the field longer than five. 

This suggests that teachers may be a prime audience for development in EL. Nonformal 

educators – those working in settings outside of schools such as museums, science and 

nature centers, farms, etc. – also play an important role as providers of in the field 

experiences on field trips and outside of school hours.  

Would it be desirable to hand an educator a math text when they have no 

knowledge in mathematics, or experience with mathematics practices? The same holds 

true for science, language arts, and most other content areas. Yet this is what happens 

with EE curricula regularly. I argue that educator environmental literacy can be seen as 

content knowledge. For those educators who work in content areas which address 

environmental issues, such as environmental science or geography, we should expect not 

only a knowledge of the ecological science, but also a knowledge of the social 
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components of issues, knowledge of and ability to engage with and address issues, and a 

generally positive disposition towards the environment – that is, a certain level of 

environmental literacy. EL is content rich - there is some knowledge necessary to 

meaningfully engage with social-ecological systems of environmental issues. This 

includes both ecological knowledge (systems, carbon cycling, and photosynthesis among 

others) and social knowledge (including the tragedy of the commons, capitalism’s 

relationship with the environment, and civics). Yet it is not limited to content knowledge. 

It is through engagement with the EL practices that these types of content can be 

integrated into an understanding of the issue at hand, and participation can move towards 

critical EL.  

There is a limited research body regarding teacher EL, and even less in the United 

States (Table 1.1). None of the literature explicitly addresses skills or practices, which are 

central to the contextual view. Amirshokoohi,(2010), studying pre-service teachers, 

included issue identification and analysis and action strategies, which align with practices 

in the contextual framework, and found them lacking. This leaves a gap in the research 

body - what is the state of teachers’ EL practices?  

Purpose and Research Questions 

Given this dearth of knowledge, this dissertation seeks to use a mixed methods 

approach to develop an understanding of EL in both formal and nonformal educators, 

using the contextual perspective. It addresses three main research questions: 
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1. How can we assess the EL of educators, in particular the practices aspect 

(issue identification and analysis, and the generation and evaluation of 

solutions) in an efficient, affordable way? 

a. What subscales should be included in an instrument that represent 

a contextual view of EL? 

b. Are there demographic factors that affect EL? 

c. Are there differences in the EL of formal and nonformal 

educators? 

2. How do the components of EL interact? 

a. Is there a relationship between dispositions and behavior? 

3. Can we construct a measure that will accurately determine what level of 

EL an educator has, on a continuum from functional to cultural? 

 

This research will lay the groundwork for further research into educator 

environmental literacy and its effect on student literacy, provide a baseline for studies of 

the development of such literacy, as well as how knowledge interacts with behavior in the 

development of best environmental practices as citizens.  

Overview of Dissertation 

This dissertation addresses these research questions in the following way. In 

Chapter 2, I describe the development and use of the Teacher Environmental Literacy 

Assessment (TELA), an online assessment. Quantitative analysis that included ANOVA 

and Principal Components Analysis yielded demographic differences in scale scores, 

including the difference between nonformal and formal educators on key scales such as 
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Knowledge, Behavior, Environmental Identity, and Issue Identification. In addition, 

differences emerged in the patterns of strategy choice made by experts and educators, and 

the implications of that difference in the contextual perspective. 

In Chapter 3, I report findings from an interview study with a subset of formal and 

nonformal educators that took the TELA. In this chapter, I report a portion of results from 

thematic analysis, focusing on the intersection of educator environmental self-efficacy, 

level of behavior (personal- or system-level), and identification as not political or activist, 

and propose avenues for moving individuals from a focus on personal-level behavior to 

an inclusion of more effective system-level behavior. 

In Chapter 4, a mixed methods approach is used to locate educators on a 

continuum of increasing environmental literacy, from functional to critical. Key items 

from the TELA data and restructured scales better represent the critical level’s 

understanding of social-ecological entanglement and move towards more effective 

behavior. Using this classification and interview data, I look at patterns in issue 

identification practices and their view of their role in student EL. 

Chapter 5 closes out the dissertation by synthesizing the findings from previous 

chapters to create an enriched view of the contextual perspective, including 

recommendations for future work. 
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Chapter 2. The TELA: A New Tool for Assessing Educator Environmental Literacy 

 

Abstract 

This paper describes the measurement and outcomes of a novel teacher 

environmental literacy assessment. The Teacher Environmental Literacy Assessment 

(TELA) uses a contextual view of environmental literacy, and includes measures of 

Knowledge, Self-efficacy, Environmental Identity, Behavior, Issue Identification, and 

Strategy Selection. A sample of formal and nonformal educators and experts were 

selected to take and be interviewed about TELA responses.  We found demographic 

differences, particularly between nonformal and formal educators. In addition, experts 

chose different types of strategies to address environmental issues than educators. The 

TELA can identify gaps in educator environmental literacy, which is vital content 

knowledge for educators.    

Keywords: environmental education, environmental literacy, teachers, educators, 

assessment 
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Though environmental education has been formalized for 50 years (Stapp, 1969), 

we still struggle as a society with developing in our students a strong level of 

environmental literacy. Roth (1968) proposed “environmental literate” to mean those that 

acted positively towards the environment, in contrast to the phrase “environmentally 

illiterate” used in the media. More modern definitions, such as Hollweg, et al. (2011) 

provide a more nuanced approach, taking into account the environmental education goals 

that emerged from the 1977 UNESCO Intergovernmental Conference on Environmental 

Education, held in Tbilisi, Russia. The conference was convened to address the role of 

education in addressing environmental issues and create a plan of action. The Tbilisi 

Declaration (UNESCO, 1977) proposed:  

 to foster clear awareness of, and concern about, economic, social, political, 

and ecological interdependence in urban and rural areas; 

 to provide every person with opportunities to acquire the knowledge, values, 

attitudes, commitment, and skills needed to protect and improve the 

environment; 

 to create new patterns of behavior of individuals, groups, and society as a 

whole towards the environment. 

Given continuing and emergent environmental issues, the pressure is greater than 

ever to create citizens that are environmentally literate in a way that fits into a highly 

mobile, information saturated world. There is a need for both youth and adults that are 

knowledgeable of biophysical and social systems, who understand the integration of 

social and environmental components of environmental issues, and who have attitudes 

that benefit the environment and people, and who can identify issues and engage in 
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investigation, evaluation and action on the best solutions in a given context; that is who 

are environmentally literate. Without a citizenry that is so prepared, people in the U.S. 

and beyond will be unable to engage with the environment in a sustainable way, 

threatening the stability of both human and ecological systems. 

This paper will describe the development and use of a new instrument for the 

assessment of environmental literacy in educators, with an eye towards ensuring that 

educators are well prepared to work towards those goals. 

Teacher Environmental Literacy 

If environmental literacy (EL) is necessary to address existing and emergent issues, 

then it would seem desirable for all students to be exposed to high quality EE that 

improves their EL. Knowing the importance of teacher content knowledge (Shulman, 

1986, Ball et al., 2008) – the content of a domain, including the structure of that 

knowledge, epistemological issues of what is expertise, and what holds as warrants - we 

must turn our attention to the EL of teachers. I argue that teacher environmental literacy 

can be seen as necessary content knowledge. For those educators who teach content that 

addresses environmental issues, such as environmental science or geography, we should 

expect not only a knowledge of ecological science, but also a knowledge of the social 

components of issues, knowledge of and ability to engage with and address issues, and a 

generally positive disposition towards the environment – that is, a certain level of 

environmental literacy.  

Environmental literacy has been studied at multiple ages, including K-12 students 

(McBeth, et al., 2008; Ozsoy, Ertepinar, & Saglam, 2012; Saltan & Divarci, 2017; 

Stevenson, et al., 2013), university students (S. Hsu, 2004; Kaplowitz & Levine, 2005; 
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Lloyd-Strovas, Moseley, & Arsuffi, 2018), and adults (Coyle, 2005). Which elements are 

studied as environmental literacy varies, though the most common components are 

knowledge, dispositions, and behavior (see Genc & Akilli (2016) for a concise 

summary). Practices such as issue identification, planning action to address issues, and 

evaluating action choices are regularly left out of studies, with noticeable exceptions of 

the Middle School Environmental Literacy Survey (MSELS; Erdogan & Ok, 2011; 

McBeth, et al., 2008; Stevenson, et al., 2013) and a handful of others inspired by the 

MSELS (Negev, et al., 2008; Shin, et al., 2005).  

There is a limited research body regarding teacher EL, and even less in the United 

States. This leaves a gap in the research body - what is the state of teachers EL practices? 

One challenge in comparing teachers across studies is that each study uses its own 

framework for EL, including or excluding different facets. While none of the literature 

explicitly addresses skills or practices, which are central to this study, there are some 

commonalities: knowledge, dispositions, and behavior. 

There are multiple types of knowledge, however, in the limited teacher EL 

literature - background content knowledge (environmental science, biology, geology, 

etc.), knowledge of issues, knowledge of action strategies, and perceived knowledge of 

any of those. In an extensive study of secondary teachers in Taiwan, Hsu and Roth (1998) 

focused on teachers’ perceived knowledge of content, issues, and strategies. They found 

that teachers had limited knowledge of strategies, but felt moderately confident in their 

knowledge of ecology, environmental science, and issues. Liu et al. (2015) also looked at 

national data for Taiwan teachers and found moderate levels of knowledge. Swanepoel, 

Loubser, and Chacko (2002), working with teachers in South Africa, found that teachers 
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who taught natural sciences scored better on their assessment as a whole, but 

environmental-themed professional development did not increase knowledge scores. In 

work with Australian primary teachers using Orr’s (1992) definition of EL, Cutter-

Mackenzie and Smith (2001) found that most of the teachers were environmentally 

illiterate or at a nominal level of EL -  little knowledge, and not contextualized.  

Hsu and Roth (1998) included several dispositions (environmental sensitivity, 

attitudes, responsibility, locus of control, and intention to act) in their work. Teachers had 

positive attitudes, high sensitivity, and moderate self-efficacy. Cheng and So (2015) 

studied the EL of primary school teachers in Hong Kong. The authors conclude that 

individual background, motivation, and teaching are closely connected, with individual 

commitment being the most important factor. In Swanepoel, et al. (2002), environmental 

professional development did seem to lead to higher awareness, attitude, and willingness 

to participate in actions.  

Liu, et al. (2015) found low levels of environmental behavior in their participants. 

Hsu and Roth (1998) examined how different scales related to behavior score, and found 

the best predictors were environmental responsibility, perceived knowledge of strategies, 

attitudes, and place of residence with urban areas reporting more environmental action 

than rural areas.  

 Though limited, the research on teacher EL suggests a complex interplay of 

dispositions, knowledge, demographic factors, and behavior. The goal of the research 

described in this paper is to examine teacher EL in the U.S. using a novel instrument, the 

Teacher Environmental Literacy Assessment, which aligns with a contextual perspective 

on EL.   
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Environmental Literacy 

Environmental literacy (EL), first described 50 years ago (Roth, 1969) has 

changed conceptually over time, while still hewing to its roots. For many years, it was 

considered to be synonymous with the objectives of environmental education (EE), such 

as the Tbilisi goals (UNESCO, 1977). Volk and colleagues (1984) describe EL in a 

critique of EE, which they stated was “…failing in its endeavor to develop 

knowledgeable, concerned, competent, and participating citizens, i.e., environmentally 

literate human beings." (p. 12) Marcinkowski (1991) fleshed out the concept, including 

ideas of environmental issue scale, as well as the interface of natural and socials systems. 

Beginning in the early 1990’s, frameworks for EL turned an eye towards its assessment. 

For example, Roth (1992) revisited his earlier work, outlining four strands of EL: 

knowledge, skills, affect, and behavior. Later, Stables (1998) took more critical readings 

of EL, describing a continuum. Stables (1998) describes the levels as functional 

(knowledge of things in the environment and the ability to identify what is not known), 

cultural (knowledge of the cultural and social roles of the natural world and human 

impacts on them), and critical (the ability and willingness to engage with deeper 

meanings of the environment and society, and use that to address issues, pushing back 

against hegemony). Stables does note that these levels build on each other, and that “both 

cultural and critical literacy are impossible without functional literacy. Just as the ability 

to decode print is a prerequisite to the development of deeper levels of comprehension of 

the passage to be read, so is knowledge of the natural world a condition of the 

development of awareness of environmental issues and of the ability to take effective 

action.” (p. 158) Stables’ ideas, particularly that of critical environmental literacy, have 
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not been largely taken up in EE research, even as it has grown to include critical 

frameworks such as place-based education and indigenous voices. Emphasis has been 

placed on frameworks that are more easily assessed.  

A more recent project, targeted for the assessment of EL, was published by the 

North American Association for Environmental Education (Hollweg et al., 2011). It 

synthesizes previous work and creates a framework composed of dispositions, 

knowledge, competencies, and environmentally responsible behavior practiced in 

multiple contexts. While the Hollweg et al.’s work does describe the importance of 

social-political and ecological knowledge, it does not include the notion of a gradation of 

literacy, nor the changing engagement with the environment with an advancing literacy. 

While Stables’ work is theoretical and does not address how to get to this higher level of 

literacy, Hollweg et al. (2011) is explicitly practical, framing what can and should be 

assessed. 

The Contextual View of Environmental Literacy 

The proposed research takes a contextual view of EL. It is seen as multi-faceted 

and existing on a continuum of how one engages with the environment and information 

about the environment. It departs from earlier frameworks, however, by explicitly 

perceiving environmental literacy as contextual and situated in social-ecological systems 

(Berkes, et al., 2002), bringing to the forefront the social nature of literacy that Hollweg 

and colleagues include in the background. There is no absolute level of environmental 

literacy, rather degrees of practice in engaging with social-ecological systems.  

As with previous framings of EL, the contextual view includes knowledge of 

biophysical and sociocultural systems, representing the entangled nature of social-
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ecological systems. Though there are cross-contextual components of biophysical and 

social knowledge, such as ecological processes (i.e. photosynthesis, carbon cycling) and 

systems fundamentals (i.e. feedback loops, emergence), and possible avenues of action 

on issues, much of it is dependent on the social-ecological context an individual is in, 

opening EL up to multiple ways of knowing a system.  

Dispositions include environmental self-efficacy, one’s perception of inclusion 

with nature (Schultz, 2002), and environmental identity (Kempton & Holland, 2003). 

Behavior is viewed as participation in multiple avenues of responsible environmental 

behavior, using the categories of ecomanagement, consumer, persuasive, political and 

legal action (Hungerford, & Tomera, 1977).  

The contextual framing departs through the perception of issue identification and 

action planning as practices rather than skills, emphasizing the social and embedded 

nature of both. Because EL is situated and on a continuum of engagement, we use the 

theory of situated learning (Lave & Wenger, 1991) and the work on communities of 

practice (Wenger, 1999) and legitimate peripheral participation (Lave & Wenger, 1991). 

From this perspective, individuals who are becoming aware of the environment and 

building a functional level of EL are entering into legitimate peripheral participation in 

the community of environmentally responsible citizens. While these newcomers are not 

yet experts, they are members of the community, and with experience and the attendant 

learning move towards expert status. Experts are those who have experience, who have 

robust practices and deep knowledge who have been shown to be effective in the solving 

or descriptions about solving critical environmental issues. As newcomers increase 

knowledge and develop practices common to the community (such as issue identification 
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and analysis, generation and evaluation of solutions, and action, referred to here as EL 

practices), their participation becomes more central, their identity shifts, and they 

progress along the continuum described by Stables (1998). In an EL context, experts have 

an understanding of social-ecological systems, and they are experienced at identifying 

issues and promising paths to address them. This legitimate peripheral participation 

framework aligns with Kempton and Holland’s (2003) model of environmental identity. 

They describe three stages of social environmental identity, from becoming aware of 

issues (salience), to acting on issues and seeing oneself as an actor, and developing a 

knowledge base of how to effectively engage in environmental practices.  

Research Question 

This paper describes the use of the Teacher Environmental Literacy Assessment 

(TELA), which uses the contextual perspective to assess the environmental literacy of 

formal and nonformal educators. In particular, we look at demographic effects, 

educational background, and institutional setting, and how educators compare to experts. 

We expect that nonformal educators will have higher EL, as will those in the life and 

environmental sciences, and experts will approach environmental issues differently. 

Methods 

Instrument. 

The TELA was developed using the contextual view of EL as a guiding 

framework. In alignment with the contextual framework of EL, seven scales were 

developed in addition to collecting demographic information: 
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 Knowledge – Twenty items (multiple-choice and open-response), including 

from the NEETF/Roper scale (Coyle, 2005), with additional questions 

embedded in the scenarios described below.  

 Self-efficacy – A novel scale using a seven-point Likert-type scale addressing 

individual and collaborative efficacy on environmental issues. 

 Connection to the environment - The graphical Inclusion of Nature in Self 

measure (Schultz, 2002) determines the extent to which respondents see 

nature and themselves overlapping, an essential component of the social-

ecological systems used in this framework.  

 Environmental identity – Novel five-point Likert-type scale based on three 

aspects of identity development from Kempton and Holland (2003). 

 Behavior – Open-ended questions to solicit respondent behaviors, in five 

categories (Hungerford, & Tomera, 1977). Three categories are personal-level 

action: ecomanagement, persuasive, and consumer actions; two are at a 

systemic level: political and legal actions. Allowing for a variety of behaviors 

in multiple categories is fitting for issues in different contexts. It also 

addresses some issues with environmental behavior scales raised by Olson 

(1981) – with maximum scores in each category, a high score is not possible 

through low-impact personal sphere behaviors alone.   

 Finally, three scenarios were constructed, similar to those used with the 

MSELS (McBeth, et al., 2008), to assess practices. Scenarios involving 

common environmental issues (changes in land use, the siting of an industrial 

waste facility, and logging/species conservation) yield two scores: Issue 
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Identification and Strategy Selection. Respondents’ top two choices of issue 

and strategy (from the five used in the Behavior scale) are compared to those 

of experts from non-profits, academia, and state environmental agencies.  

 Personal and teaching demographics (instructional setting, grade level, and 

subject taught), are collected at the end of the instrument. 

 

The initial pilot of TELA was as a pre-post assessment for a professional 

development program. Additional piloting, including with small focus groups, occurred 

in fall of 2017. Initial analysis showed a high correlation between the environmental 

identity and self-efficacy scales. Those scales were modified and tested with another 

small group, which found that the scales were no longer highly correlated. In January 

2018, the scenarios were sent to six experts from academia, state environmental agencies, 

and environmental non-profits in New Jersey, to determine what the expert responses are 

in a New Jersey context. These were used in scoring the TELA in the broader testing.  

Sample. 

Respondents to the online TELA survey came from two sources. Qualtrix 

recruited K-12 teachers from the U.S (n=100), with special effort towards a diverse 

sample. Additional respondents (n=160) were recruited through a combination of 

convenience and snowball sampling. Recruitment notices were sent via email, listserv, 

and social media to colleagues in formal and nonformal education settings, who then 

shared with their professional circles. A subsample of respondents (25 formal, 25 

nonformal) also completed interviews to validate the instrument and explore responses 

more deeply.  
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Table 2.1  

Gender, race, and ethnicity of TELA formal sample (%) and U.S. teaching population 

 

The formal educator respondent sample was representative of the U.S. national 

teaching force (Table 2.1) in gender, race, and ethnicity, though it slightly over-represents 

racial and ethnic minority groups. The sample was representative in terms of higher 

education, with 54.3% having post-baccalaureate education, compared to the national 

figures of 55% for elementary teachers and 59% for secondary. For nonformal educators 

(Table 2), the sample slightly underrepresented minorities according to demographics by  

 
TELA 

U.S. Public teaching 

(2015-16; IES-NCES) 

Gender   

Female 76.8 64 

Male 21.3 36 

Other (incudes neither and prefer not 

to say) 1.5 –a 

Race   

White 75.4 80 

Black/African American 12.8 7 

Asian-American/Pacific Islander 3.8 2 

American Indian/Alaska Native 0 0 b 

Other/More than one 8.1 0 b 

Ethnicity   

Hispanic 12.3 9 

 

a not calculated in study 

b < l%, rounding to 0 
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Table 2.2  

Race and ethnicity of the TELA nonformal sample (%) and U.S. EE population 

 

 

 

 

 

 

 

 

 

 

 

Gupta et al. (2018). No information is available for gender or educational attainment for 

nonformal environmental educators, but in the sample, 48.9% had a bachelors, and 18.4% 

had post-baccalaureate education. In the overall TELA sample, 13.8% reported they were 

financially struggling, 50.4% were stable, 33.8% were comfortable, and 1.9% were 

affluent. 

 

Results 

Instrument Scales 

The descriptive statistics for the scales are presented in Table 3. Self-efficacy and 

Environmental Identity are both negatively skewed, which can be accounted for by  

 

TELA  

U.S. EE teaching  

(Gupta, et al., 

2015) 

Race   

White 86.7 53.8 

Black/African American 4.4 19.5 

Asian-American/Pacific Islander 4.4 1.0 

American Indian/Alaska Native 0 3.1 

Other/More than one 4.4 6.0 

Ethnicity   

Hispanic 11.9 32.6a 

a Percentage of environmental educators in EPA Region 2, which includes NJ.  

Information for overall sample was not included. 
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Table 2.3.  

Descriptive statistics for TELA scales 

 

possible self- selecting error in the sample. In addition, cross-correlations were calculated 

for the seven scales (Table 4).  

Knowledge. 

Knowledge and Behavior scores were highly correlated (0.728; p<0.01). 

Knowledge is also highly correlated (0.562) with Issue Identification and moderately 

correlated with Strategy Selection (0.380), all p<0.01.  

Environmental Identity. 

Environmental Identity was moderately correlated (p<0.01) with Knowledge 

(0.475), and highly correlated with Self-Efficacy (0.534), INS (0.522), and Behavior 

(0.541).  

 

 Score 

range Min Max Mean 

Std. 

Deviation 

Cronbach’s 

alpha 

Knowledge  0-24 2 21 13.19 4.37 .778 

Self-efficacy 4-28 4 28 23.50 4.02 .837 

INS 1-7 1 7 4.78 1.39 N/A 

Environmental 

Identity 

8-40 16 40 35.16 5.38 .903 

Behavior 0-15 0 13 4.87 3.16 N/A 

Issue Identification  0-15 0 15 8.80 2.96 N/A 

Strategy Selection 0-27 4 24 15.00 4.39 N/A 
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Table 2.4.  

Pearson’s correlations for scales 

 

 

 

Demographic effects. 

The TELA also included personal demographics (e.g. race/ethnicity, gender, 

perceived financial status, residence, level of education) and instructional demographics 

(e.g. setting, grade taught, and subject taught). An exploratory analysis of demographic 

effects on the TELA scales showed several interesting patterns around race/ethnicity, 

instructional setting, and level of education.  
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Knowledge –        

Self-Efficacy 0.167** –      

INS 0.323** 0.371** –     

Environmental 

Identity 
0.475** 0.534** 0.522** –    

Behavior 0.728** 0.226** 0.365** 0.541** –   

Issue 

Identification 
0.562** 0.012 0.132* 0.259** 0.443** –  

Strategy 

Selection 
0.380** 0.100 0.101 0.166** 0.379** 0.283** – 

** Significant at the 0.01 level (2-tailed). 

 * Significant at the 0.05 level (2-tailed). 
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Gender. 

The main effect found was that the category Other (responses of “Neither” and 

“Prefer not to say”) scored significantly (p<0.05) lower than women or men on Self-

efficacy, INS, Environmental Identity, and Issue Identification. In addition, women 

scored significantly lower than men on Issue Identification.  

Race/Ethnicity. 

Two patterns emerged in this analysis. First, Hispanics scored significantly 

(p<0.05) lower than non-Hispanics on scales of Knowledge and Behavior. Secondly, 

Whites scored significantly higher than those identifying as Black/African American and 

Other/More than one (American Indian / Alaska Native [n=1] was folded into this 

category for analysis purposes) on Knowledge and Behavior, higher than Black/African 

American on Issue Identification, and higher than Other on Self-efficacy and 

Environmental Identity.  

Educational Attainment. 

The highest level of education completed showed significant (p<0.05) effects on 

four scales: Knowledge, Behavior, Issue Identification, and Strategy Selection. In 

general, lower levels of attainment (high school, Associates, or some college) scored 

significantly lower across scales than post-baccalaureate levels of education. In addition 

Bachelors scored significantly lower than Some Grad School and Masters on Knowledge 

and lower than some grad school on Issue Identification.  

Instructional Setting and Grade Taught 

Respondents who worked in a nonformal setting scored higher (p<0.05) than 

those in public, private, or afterschool settings on Knowledge and Behavior and higher 
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than public or private on Environmental Identity and Issue Identification. For grades 

taught, the respondents teaching K-12 scored significantly higher than those teaching K-

2, 3-5, 6-8, or 9-12 on Knowledge, Behavior, Environmental Identity, and Issue 

Identification. Multiple grades up to and including sixth also scored higher than K-2, 3-5, 

6-8, and 9-12 on Knowledge. Grades K-8 scored higher than K-2, 3-5, 6-8, 9-12, and 

multiple grades up to and including sixth on INS.  

Issue Identification and Strategy Selection – Experts and Educators 

Aligned with the contextual view of environmental literacy was the use of 

scenarios to assess the practices of issue identification and action strategy selection. 

While Issue Identification had significant differences in most demographics, Strategy 

Selection did not. However, when one compares the types of strategies chosen by the 

experts and educators, a pattern emerges. Experts chose systemic level variables 66.67% 

of the time, but educators only chose systemic level actions 45.02% of the time (Figure 

2.1).  

EL Profile of the TELA Sample 

Scale scores were divided into Low, Moderate, and High ranges for comparability 

and compiled into a profile. The TELA sample profile using means is presented in Figure 

2.2. Behavior falls in the Low range; Knowledge, INS, Issue Identification and Strategy 

Selection in the Moderate Range; and Self-efficacy and Environmental Identity in the 

High range.  
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Figure 2.1 Proportion of personal- and system-level actions ranked in the top two choices 

by experts and educators. 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 2.2. TELA sample environmental literacy profile. 
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Table 2.5.  

Principal Component Analysis of TELA Scales 

 

 

 

 

 

 

 

 

 

 

 

Principal Component Analysis 

A Principal Component Analysis was conducted on the TELA data after a 

Bartlett’s Test of Sphericity indicated an adequate sample. The first two components 

explained 64.49% of the variance. Component 1 consisted of Knowledge, Behavior, Issue 

Identification and Strategy Selection, and Component 2 included the dispositions of 

Environmental Identity, Self-Efficacy, and INS (Table 2.5). This shows a relationship 

between the dispositional factors (component 2) as well as between practices, knowledge, 

and behavior.  

Component 1 Knowledge 0.832 

 Issue Identification 0.781 

 Behavior 0.755 

 Strategy Selection 0.628 

   

Component 2 Self-efficacy 0.811 

 Environmental Identity 0.805 

 
INS 0.747 

 

Extraction Method: Principal Component Analysis.  

Rotation Method: Varimax with Kaiser Normalization, rotation 

converged in 3 iterations. 
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Discussion 

Scale correlations 

A strong correlation between Knowledge and Behavior is in line with some 

research (Genc & Akilli, 2016; Murphy and Olson, 2008), but contradicts other work 

(e.g. Liu, et al., 2015; Fah and Siresena, 2014; Pe’er, et al., 2007). This higher correlation 

may be because of the wider scope of included behavior items, or because the Knowledge 

scale included both decontextualized multiple choice items and higher-level, 

contextualized items in which respondents answered within an environmental scenario, 

providing a more authentic assessment. In addition, Coyle (2005) and Murphy and Olson 

(2008) found that adults with high knowledge levels were more likely to engage in some 

behaviors: home energy saving, conserving water, donating to conservation groups, and 

avoiding toxic lawn chemicals.  

Knowledge is also highly correlated with Issue Identification and moderately 

correlated with Strategy Selection. Knowledge of ecological systems and human impacts 

on them is necessary for being able to identify what in a scenario is likely to become an 

issue and what is a potentially productive strategy for addressing it. Some baseline level 

of knowledge is necessary for even a contextual environmental literacy, as Stables 

suggests that critical EL is not possible without a functional EL.  

The high correlation between Behavior and Knowledge, and Behavior and 

Environmental Identity, along with its moderate correlation with INS support the Value-

Belief-Norm theory of environmental behavior (Stern, 2000). This theory describes the 

importance of one’s own sense of responsibility (evident in the Environmental Identity 

scale), and awareness of the potential impacts of an issue on something that has value 
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(evident in the Knowledge and Environmental Issue scales), combined with an ecological 

worldview (INS) and personal moral norms to the enactment of environmentally 

significant behavior. This view does not preclude outside influences, such as social-

ecological system factors that may inhibit or support environmental behavior.  

Environmental Identity was moderately correlated with Knowledge, and highly 

correlated with Self-Efficacy, INS, and Behavior. Kempton and Holland’s framework of 

environmental identity (2003) is based on a developing awareness of environmental 

issues (Knowledge), taking action on issues (Behavior), and an increasing capacity for 

environmental action (Self-Efficacy), suggesting that this novel scale reflects that 

framework. 

Demographic effects 

 The environmental field is an overwhelmingly White one (Taylor, 2018) and 

environmentalism is still often falsely perceived as a White endeavor (Greenberg, 2004; 

Pearson, Schuldt, Romero-Canyas, Ballew, & Larson-Konar, 2018), excluding Blacks 

and other minorities at many levels. In addition, Blacks and some Hispanics have been 

found to score lower on behavioral measures than Whites (Johnson, et. al, 2004) which 

may explain the difference between Knowledge, Behavior, and Issue Identification 

scores.  

Respondents who worked in nonformal settings and those teaching grades K-12 

(14 of 17 work in nonformal settings) scored higher than those in other settings on 

Knowledge, Behavior, Environmental Identity, and Issue Identification. Research 

demonstrates that college major has an effect on environmental knowledge, attitudes, and 

beliefs (Goldman, Yavetz, & Pe’er, 2014; Hodgkinson & Innes, 2001; Tikka, Kuitunen, 
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& Tynys, 2000). Nonformal educators are more likely to have an environmental degree, 

and 1) have greater exposure to environmental content in their schooling; and 2) be 

working in settings with an environmentally aware and/or active social cohort, leading to 

potential peer effects on identity. These could include modelling of environmental 

behaviors or a professional need to stay abreast of environmental issues. In interviews, 

participants spoke of both discussing and learning about issues from peers and co-

workers and of learning about environmental issues because the topics were in their 

curriculum. 

Lack of systemic actions 

The difference in strategy selection between educators and experts on strategy 

reflects previous work on reasoning about environmental issues such as climate change. 

Hart (2011) demonstrated that framing that emphasizes system-level effects (which 

experts would be knowledgeable about) led to greater preference for policy change rather 

than individual behavior. Chua (2016) found that experts thought about climate change 

on a greater time scale than students, which would lend itself to higher level solutions.  

Thinking about issues at systemic levels, and at greater time scales, could lead to 

choosing what Stern (2000) called “environmentally significant behaviors” over those 

with limited impact. This difference can be explained through a legitimate peripheral 

participation framework - that as people participate more fully in the community of 

environmentally active citizens, developing deeper knowledge, they begin to choose 

strategies that will have more effect on larger scales. 

The majority of educators did not choose systemic actions to address 

environmental issues. In interviews, both formal and nonformal educators said they 



33 

 

 

 

didn’t feel it was their role to engage in political or legal action, or felt more comfortable 

taking personal action. Systemic action was usually limited to voting with environmental 

issues in mind. Some nonformal educators felt that persuading others to take issue was a 

natural extension of their job and life, while formal educators felt that it was in conflict 

with theirs. So the questions remains – how do we remove barriers to or increase comfort 

with systemic level actions?  

Future Work 

The TELA has helped us look at educator EL in a new light. With further study, it 

could be used with educators to assess their environmental literacy and identify areas for 

improvement, or used as a pre-post measure for professional development. To improve 

the quality of the TELA, Self-efficacy and Environmental Identity scales should be re-

examined and tested with a more diverse sample to see if their skew is attributable to the 

instrument itself or self-selection effects. 

With the TELA we have developed an instrument for assessing how 

environmentally literate educators are.  Future research should begin to address how this 

environmental literacy is enacted in classroom practice.  How do educators engage with 

environmental material in their instruction?  What types of intervention improve different 

facets of EL from this view? How do we move teachers and their instruction to higher 

levels that integrate social aspects of environmental problems in meaningful, critical 

ways? 
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Chapter 3. The intersection of environmental self-efficacy, behavior, and        

identity in educators. 

Abstract 

Environmental educators in both formal and nonformal settings work to develop 

students’ environmental literacy, with the goal of making citizens who care about the 

environment and are knowledgeable and prepared to engage in behaviors to address 

environmental issues. Yet little attention has been paid to educator environmental 

literacy. Here we report the findings from an interview study of formal and nonformal 

educators. Overall, educators favored personal-level behaviors. In addition, some 

educators reported poor self-efficacy in relation to environmental behavior, for three 

main reasons. The rejection of a political or activist identity is a recurring theme in both 

formal and nonformal educators.  

 

Keywords: environmental literacy, teachers, educators, self-efficacy, identity 
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“A weak concept of environmental literacy… does not see fundamental issues as 

open to interpretation, as though the biophysical world is not dependent on our perception 

(and thus interpretation) of it.” (Stables & Bishop, 2001, p. 94)  

 

Preparing environmentally literate citizens who are willing and able to address 

continuing and emergent environmental issues is a key goal of environmental education 

(UNESCO-UNEP, 1977). Such preparation occurs in formal and nonformal contexts, 

where educators engage students of all ages in learning of all types. It is perhaps assumed 

that these professionals are not only knowledgeable, but also possessing the other facets 

of environmental literacy that they seek to develop in students. Yet the environmental 

literacy of these educators is rarely interrogated (Cheng & So, 2015; Cutter-Mackenzie & 

Smith, 2001; S.-J. Hsu & Roth, 1998; Liu, Yeh, Liang, Fang, & Tsai, 2015; Swanepoel, 

Loubser, & Chacko, 2002). The following paper is part of a larger mixed methods study 

on the environmental literacy (EL) of those educators (Authors, in review). Here we 

explore the intersection of their sense of self-efficacy, behavior, and identity.  

Environmental Literacy 

Environmental literacy is a complex construct comprised of four main 

components: knowledge, dispositions, skills in identifying and acting on environmental 

issues, and environmental behavior (Hollweg et al., 2011; Roth, 1969; Roth, 1992; Volk, 

Hungerford, & Tomera, 1984). Knowledge includes not only that of ecological systems, 

but also socio-political systems and environmental issues – where the two come into 

conflict. Dispositions is a broad category that includes many overlapping affective and 

psychological concepts that have been found to have effects on environmental behavior, 
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including but not limited to self-efficacy (e.g. Bandura, 1997; Hines et al., 1987; 

Marcinkowski, 2001; Schutte & Bhullar, 2017; Ünal, Steg, & Gorsira, 2018); connection 

to nature (e.g. Mayer & Frantz, 2004; Nisbet & Zelenski, 2013; Schultz, 2002); 

environmental identity (e.g. Clayton, 2003; Kempton & Holland, 2003; Stapleton, 2015), 

concern (e.g. Dunlap, 2008; Schultz, 2002a), and values (e.g. Ünal et al., 2018).  

Behavior has been conceived in nearly as many ways, including environmentally 

significant behavior (Stern, 2000); personal and public sphere behaviors (Lu, Liu, Chen, 

Long, & Yue, 2017) and cultural and civic behaviors (Kempton & Holland, 2003). The 

work here uses the five category model (Sia, Hungerford, & Tomera, 1980) which 

includes five types of behavior: ecomanagement (direct action such as gardening, 

composting, recycling); persuasion (engaging with others to inform or convince them on 

an environmental issues); consumer (purchasing or not purchasing items due to the 

product’s or company’s environmental impact); political (using political processes at 

multiple levels to effect environmental change); and legal (using existing laws and 

regulations to effect environmental change).  

Lastly, while there was a call for work with and research on issue identification 

skills early on in EL history (Hungerford & Volk, 1990; Peyton & Hungerford, 1980) 

they have not received as much attention as other components. Exceptions to that have 

been work using the Middle School Environmental Literacy Assessment and its 

adaptations (e.g. McBeth, Hungerford, Marcinkowski, Volk, & Meyers, 2008; Stevenson, 

Peterson, Bondell, Mertig, & Moore, 2013) 
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The Contextual Perspective on Environmental Literacy 

The research discussed here uses a contextual perspective on environmental 

literacy. Like previous descriptions of EL, it includes multiple facets of an individual’s 

literacy. Here those include knowledge of bio-physical and socio-political systems; key 

dispositions (environmental self-efficacy, connection with nature [Schultz, 2002] and 

environmental identity [Kempton and Holland, 2003]); practices; and behavior. This 

perspective has three key traits that set it apart from previous work on EL. 

EL is situated in social-ecological systems.  

Social ecological systems (SES) are composed of both ecological and social 

components which are inextricably entangled (Berkes, et al., 2002). They can occur at 

multiple temporal and spatial scales, and can be nested or hierarchical. The contextual 

perspective regards EL as situated within SES, rather than as an individual trait that is 

universal. These SES can be viewed as communities of practice (Lave and Wenger, 1991; 

Wenger, 1998). Such communities of practice include those individuals with greater 

expertise –  greater knowledge and engagement with the system in ways that grapple with 

the social and ecological facets of issues; and less experienced individuals  moving 

towards more central participation in environmental understanding and activity. Their 

participation changes their knowledge, and their knowledge changes their participation.  

Each SES constrains and affords behaviors and dispositions by virtue of the 

presence or absence of social or ecological factors – one society may value collective 

effort over individual, another may prize the individual. One may already be a highly 

urban setting while one is feeling the first pangs of development. Therefore, expertise in 

one system does not transfer to another. While there is some knowledge that applies 
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across SES, such as understanding ecological processes (i.e. carbon cycling, succession) 

and social processes (i.e. methods of governance), there are differences in participation in 

each SES. 

Practices facilitate boundary crossing. 

In a situated view, a central aspect of participation is practice – the activity 

through which learning occurs. Practices can have an “improvisational, future-creating 

character” (Lave, 2009, p.231) that afford change. In an EL context, practices include 

activities that result in growing understanding of the SES – including but not limited to 

spending time in natural and built environments, working beside others on environmental 

action, or reading books or blogs recommended by environmentally knowledgeable 

friends or colleagues. Some EL practices, especially identifying issues, generating 

possible strategies to address them, and evaluating those possibilities, are practices that 

one can enact in multiple SES, with varying levels of expertise. Therefore, these can be 

seen as facilitating border crossing between systems (Akkerman & Bakker, 2011; Lave & 

Wenger, 1991; Star, 2010; Star & Griesemer, 1989; Wenger, 1998) – practices, people, or 

objects that exist in multiple communities, and bring components of one into another.  

Practices facilitate movement through a continuum of literacy. 

It is in this developing engagement with the SES, in the changing practice, that 

one’s EL evolves. Here we look to Stables’ (1998) work on a continuum of EL and see in 

it the changing practice of more central participation. Stables described three levels of EL 

– functional (knowledge of pieces of the natural environment); cultural (which begins to 

see the social and cultural meaning of the environment); and critical (which begins to 

wrangle on how the social and environmental systems are interwoven, and which enables 
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one to take action which creates change in the environment). The EL practices mentioned 

above help move one across this continuum by increasing the formal and practical 

knowledge of a SES and changing the nature of participation in that SES.  

Dispositions in a contextual perspective. 

The contextual perspective highlights three key dispositions that align with the 

traits of embeddedness and practices. Environmental identity and self-efficacy both 

connect to practices within social-ecological systems. Kempton and Holland’s (2003) 

environmental identity examines the arc of identity that leads to sustained environmental 

practice. Self-efficacy refers to one’s assessment of their competency – in this case their 

competency with individual and collective environmental behavior. Lastly, connection 

with nature represents one’s perception of entanglement with the environment – being 

part of the environment or separate from it.  

Kempton and Holland (2003) describe a “social environmental identity” that is 

defined by one’s engagement with people around the environment more than one’s direct 

relationship with the environment. It has a trajectory of three stages: salience, or 

becoming aware of environmental problems; identification as one who takes part in 

addressing environmental issues; and increasing resources for taking action on an issue. 

These resources include knowledge, but also connections with other actors and 

organizations in the community. Using this “social environmental identity” Stapleton 

(2015) illustrates the mutual influence of practice and identity in U.S. youths in an 

immersive climate program with a South Asian community, and how these identity and 

practice changes crossed boundaries between social-ecological systems.  
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Self-efficacy (Bandura, 1997), is one’s evaluation of one’s abilities to 

successfully complete or participate in a task. It has been found to have both direct 

(Schutte & Bhullar, 2017; Tabernero & Hernandez, 2011) and indirect (Huang, 2016) 

effects on environmental behavior. Hanss & Böhm (2010) theorized a sustainable 

development self-efficacy, and found four types: encouraging others to act sustainably; 

promoting environmental preservation through their own actions; promoting social 

fairness and economic welfare through one’s consumption; and promoting social fairness 

and economic welfare through one’s actions in general. The first type had the strongest 

effect on behavior. Other authors have explored the role of collective self-efficacy in 

addition to individual self-efficacy (Chen, 2015) and found it to be more influential on 

behavior. 

A key driving force of the contextual perspective is that humans are entangled 

with ecological components of SES – they are part and parcel of the same system. To that 

end, to be truly environmentally literate, certainly at a critical level, one must recognize 

that entanglement. Research has found that connection with nature predicts 

environmental concern and behavior (e.g. Mayer & Frantz, 2004; Nisbet, Zelenski, & 

Murphy, 2009). The Inclusion of Nature in Self (Schultz, 2002a, 2002b; Schultz, Shriver, 

Tabanico, & Khazian, 2004) adapts previous social psychology scales to measure how 

connected or integrated individuals feel with nature, as part of measures of environmental 

concern. Here it is used to assess that integration in social-ecological systems.  

The TELA  

The Teacher Environmental Literacy Assessment (TELA, Authors, in review) 

uses this contextual perspective to investigate educator EL. It includes seven scales. The 
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knowledge scale includes both multiple choice and open response items using items from 

Coyle (2005) and items that are embedded in environmental scenarios. Three disposition 

scales include self-efficacy, Integration of Nature in Self (Schwartz, 2002), and 

environmental identity (Kempton & Holland, 2003). The behavior scale consisted of 

open responses to five categories of behavior: ecomanagement, consumer, persuasion, 

political and legal (Table 3.1; Hungerford & Peyton, 1980; Sia, et al., 1985).  The first 

three categories can be considered personal-level behaviors – those that have an 

immediate effect on the individual or interpersonal level. The last two can be considered 

system-level behaviors – they move beyond the personal/interpersonal level and engage 

with large-scale, socio-political systems. System-level behaviors can be considered 

Table 3.1.  

Types of behavior included on the TELA. 

Behavior category Definition  

Ecomanagement Direct action to benefit the environment 

(gardening, recycling, litter clean-up) 

Personal-level 

behaviors 

Consumer Choosing to buy or not buy something 

based in the item’s or companies 

environmental impact 

Persuasion Discussing environmental issues in a 

personal or public setting. For educators, 

this includes discussing environmental 

issues not included in their curriculum. 

Political Using political processes to effect 

environmental change (voting, writing 

legislators, participating in town 

councils). System-level 

behaviors Legal Using existing laws and regulations 

(zoning, construction regulations, suing 

for environmental damages) to effect 

environmental change. 
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to be more significant (Stern, 2000) than the personal-level because they affect the 

behavior of many individuals and systems.  

Lastly, the TELA included three environmental scenarios (Figure 3.1) that 

represented three types of social-ecological systems. The first, about land development, is 

a local, familiar issue to residents of much of the state, and involves local and state 

government. The second, electronics waste disposal, is diffuse and has nested SES – the 

disposal could be local or global, and the device is used by users in many settings. The 

last scenario involves wildlife conservation, in a SES that is distant to most in this study, 

involving a type of animal with whom residents of NJ have a very contentious 

relationship. The scenarios yielded two scores for the TELA, addressing two EL practices 

– issue identification and strategy planning. For both scales, participant responses were 

compared to local NJ experts – environmental professionals from academia, non-profits, 

and state agencies. TELA responses served as the base for the interviews in the study 

presented here.  

Methods 

Recruitment. 

Formal and nonformal educators were recruited for an interview study were 

recruited by a combination of convenience and snowball sampling. Educators were 

recruited to complete the TELA (Authors, in review) online in the second half of 2018, 

through social media, listservs, and word of mouth. At the end of the TELA, respondents 

could choose to leave their email if they were interested in completing a one-hour 

interview. They were contacted and invited to participate in an interview at their 

convenience. Those that completed the interview were compensated with a $50 gift card.  
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Figure 3.1 Environmental scenarios included in the TELA 

 

Sample. 

Fifty educators who worked with K-12 students (25 formal, 25 nonformal) 

completed the interview. Of those 50, seven were from states other than NJ (Arizona, 

Maine, New York, Pennsylvania, and Virginia). Due to technical and consent issues, 46 

interviews were analyzed. Because of the first author’s prior experience in the NJ 

environmental education community, she knew most of the nonformal educators 

professionally, and three of the formal educators.  
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Interview Structure and Analysis. 

Semi-structured interviews were conducted either in person or over the phone. 

Interviews lasted from 40 to 90 minutes, with a typical length of 50 minutes. They were 

based on key questions from the TELA. These included items from the self-efficacy scale 

such as “I feel confident in my ability to create a change in the environment” and “I am 

confident in my ability to work with others to create a change to benefit the environment” 

and items from the environmental identity scale, including “I am aware of one or more 

environmental issues.”  Participants were given their response from the TELA, and asked 

to elaborate on it. If they felt their answers was in error, adjustments were noted. Their 

responses to the open-ended behavior questions for each category were relayed, and they 

were prompted to explain why they engaged in those behaviors, or if they could tell the 

interviewer more about why they did not engage in behaviors in categories they left 

blank. Because of the complexity of the environmental scenarios, participants were 

provided with their responses in a printed format for their reference. They were then 

asked if their rankings were still accurate or should be changed, then asked questions to 

explore their rationale in including those choices. Questions emerged during the 

interview process, as well such as “Given EL as we have defined it here, what is your 

role as an educator in developing student EL” and “What are the barriers to that?”. 

Using Dedoose, we conducted thematic analysis (Braun & Clarke, 2006) of 

transcripts, though some a priori codes were used as well. A priori codes were established 

based on TELA questions used (i.e. types of behavior, response strength to dispositional 

scale items, issue identification choices, strategies). After 40% of the transcripts were 

reviewed, themes were aggregated and condensed, and then applied to previous and later 
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transcripts. The code book was reviewed for construct validity by an expert in 

environmental literacy and an expert in qualitative environmental education research. 

Both found the constructs to be well founded, but code structure and hygiene changes 

(such as condensing redundant child codes from multiple parent codes) were 

recommended and implemented.  

Results 

Three major themes emerged from analysis: (1) Personal behavior only goes so 

far in addressing environmental issues. (2) There is a discontinuity between the levels of 

behavior educators report and what they plan. (3) Negative beliefs about politics and 

activists act as barriers to systemic behaviors.  

Personal behavior only goes so far.  

One of the first questions in the interviews asked them to explain their answer for 

the TELA self-efficacy item “I feel confident in my ability to create a change in the 

environment.” Most educators replied positively to this statement, but slightly more than 

20% replied neutrally or negatively. These were primarily formal educators who taught 

middle or high school. When asked to explain their rating, three themes emerged. 

Their contribution was so small  

The most common reason educators described their efficacy as limited was 

because of the sheer scope of environmental issues – their actions were small compare to 

the overall size of the related issues, and they were one of many. Henry, a public high 

school teacher, described it this way: 

I mean, I personally do a lot but it doesn't matter. Maybe it matters a little bit as, 

what do you call it, an example for students and for others. So, there's something 

to that I'm sure, but my recycling, my composting on its own has a little bit low 
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impact in my view. We're not going to solve global warming if lots of people just 

turn their lights off. 

 

Pria, a private middle school teacher:  

When you think about the number of people in New Jersey, you think about the 

number of people in general, I know I'm making a difference in my choices that 

impact how I have a little, little, little footprint on the world. But, I don't know 

that those choices I make, make an overall giant difference.  

 

Amari, a public high school teacher, also describes his impact as very small: 

Like I don’t drink plastic water. I think it’s better that I don’t, but I’m not 

confused. I know that it hardly amounts to a drop in the ocean compared to the 

amount of plastic bottles that are going to get consumed in the next five minutes. 

 

Henry, Amari, and Pria shared a sense of inability to make an impact on large 

issues with small actions, even while they know they believe they are doing the right 

things. If we look at their behavior scores, Henry had a moderate score, Pria a high score, 

and Amari a low score, so this phenomenon wasn’t restricted to one range of reported 

behaviors.   

Other, harmful behaviors outweighed positive behaviors 

Some educators expressed the belief that although they engaged in behaviors that 

were beneficial to the environment, they also engaged in behaviors that were detrimental, 

minimizing their overall impact. Ava, a public high school teacher who scored low on 

behavior and moderate on issue identification, described her limits as “I like my central 

air and my car.” Sophia, a public middle school teacher said: 

Like I think I can make changes on the margins, so like there are small things that 

I do. Like I compost... and I gave up straws, and those kinds of things, but I also 

commute to work 25 miles, and I still fly, which you could do everything all day 

long and if you’re still gonna fly, that sort of negates it. 
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Elizabeth, a public elementary teacher, describes having constraints that result in 

choosing environmental behaviors with a negative impact:  

Then, I also find as a new mom, it's tough to be really aware of, "Okay, I don't 

have the time to make my own baby food all the time," so I am buying Gerber in 

the little plastic containers and it's horrible and those kinds of things. I feel like 

there's a convenience of things and then, there's what you can do and I try to do 

everything that I possibly can within my limits right now. 

 

This reflected trends across the interviews. When educators described where they 

fell short or engaged in “bad” behavior, it was most frequently driving or owning a car, 

followed by purchasing decisions, energy use, and flying.  

More systemic change is needed 

The last theme that emerged here was that, as Henry referenced above, 

environmental issues exceed the scope of individual action and require systemic, large 

scale efforts. Linda, the only nonformal educator to express this limited efficacy, said: 

Because I think I can do my part in help to shape changes in the environment but I 

believe so much, this is a larger scale that needs to be more legislative and more 

governmental run at a much higher level than what I have control over. 

 

Ethan, a public high school teacher, believed that the power for change lay in an 

organized effort: 

I think just in order for something to really take place, even nationwide … there 

needs to be some policies in place so that it’s not just isolated people… I think at 

the rate the environment’s going downhill, that something needs to happen, and 

it’s not going to be just one person, sporadically here and there. It needs to be 

more of an organized, I guess, call to action for it to really save what’s happening 

to our environment. 

 

Jeff, a private high school teacher, saw economic policies as a key part to systemic 

action: 
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I don't think that individuals on their own, when they're not within a strategy and 

group movement… I don't think that the change is really going to occur… there 

needs to be things like carbon tax, and things like that. I think people need to feel 

it in their pocketbook, or else there's going to be a tragedy of the commons, where 

people kind of feel like other people are cheating, so why should they have to bear 

the cost. 

 

Unlike Linda and Jeff, who reported protesting, voting, and communicating with 

legislators, all system-level behaviors, Ethan did not report any political or legal 

behavior. Overall, a significant portion of educators, almost entirely formal middle and 

high school teachers, felt that they had limited efficacy in creating change to benefit the 

environment, for three main reasons: their actions are small, they engage in other harmful 

behaviors, and real change requires more systemic, organized efforts.  

A discontinuity between systemic and personal level actions. 

The interviews included discussions of behavior in two parts – participants’ 

reported behavior, and the behavior they would choose to address issues in the 

environmental scenarios. In the scenarios, participants were given the five categories of 

behavior from the behavior scale, and asked to rank them in order from the one they 

would most likely use to least likely. System-level behaviors appeared more frequently in 

the most likely rankings (Table 3.2) while personal-level behaviors were most often 

ranked as least likely (Table 3.3). 

Participant reasons for placing persuasion in the most likely strategies involved 

talking to a wide variety of audiences, including neighbors, community members, town 

meetings, or arranging talks between communities and corporations. This places 

persuasion as straddling the two types of behavior – the personal (friends and neighbors) 

and the systemic (working with town zoning process, or talking to corporations). When  
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Table 3.2 

Behaviors Participants Ranked as Most Likely to Use to Address Issues Identified in 

TELA Scenarios (Code Counts). 

Most likely to engage 

(rank 1-3) 
SCEN 1 SCEN 2 SCEN 3 

Ecomanagement* 23 18 10 

Consumer* 14 24 3 

Persuasion* 40 33 22 

Political** 32 35 21 

Legal** 31 27 23 

* Personal-level behaviors           ** Systemic level behaviors 

 

 

Table 3.3 

Behaviors Participants Ranked as Least Likely to Use to Address Issues Identified in 

TELA Scenarios (Code Counts). 

Least likely to engage 

(rank 4-5) 
SCEN 1 SCEN 2 SCEN 3 

Ecomanagement* 24 26 10 

Consumer* 31 22 18 

Persuasion* 9 14 4 

Political** 14 7 3 

Legal** 14 16 1 

* Personal-level behaviors           ** Systemic level behaviors 
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asked why they placed political and legal high in their rankings, reasons included the 

urgency of the situation (logging scenario), the need for a bigger entity to deal with a 

large corporation (land development and electronics waste scenarios) or they identified 

specific laws or processes, such as the community zoning (land development), 

Endangered Species Act (logging), or the Clean Water Act (land development and 

electronics waste scenarios). Others believed these strategies were simply more effective. 

When asked why they ranked consumer and ecomanagement behaviors as less 

likely, responses included that there was no clear role for consumer action (land 

development scenario) or that it was hard to know where the product came from (wildlife 

conservation scenario), ecomanagement and consumer action could only occur too late in 

the process after damage had occurred (land development scenario), or that the strategies 

just weren’t that effective (land management, electronics waste, and wildlife conservation 

scenarios).  

Educators clearly preferred systemic level action when identifying strategies to 

address environmental issues. Yet a different picture emerged when analyzing the types 

of behaviors participants reported engaging in (Table 3.4). Here, ecomanagement and 

consumer behaviors clearly were the most frequent behaviors, with legal behavior a 

distant last.  

Barriers to systemic level action. 

On the behavior portion of the TELA, the political and legal options were often left 

blank. The interviews included questions on why they had chosen behaviors, and why 

they hadn’t engaged in a given category of behavior. One theme, across categories, was  

 



51 

 

 

 

Table 3.4.  

Frequency of Behaviors Reported by Educators in Interviews (Code Counts). 

 

 

 

 

 

 

lack of money and time. Looking at political and legal action specifically, three other 

themes emerged. 

Doubt in the political system 

One portion of educators that explained low levels of political behavior expressed 

mistrust in politicians or the political system. Some connected this doubt or lack of 

confidence to the current administration, but for others it was more generalized. As 

Audrey, a public elementary teacher said, “I like the idea of writing to my legislator, but I 

don’t know if they read them.” When asked why she didn’t engage in any political or 

legal behaviors, Erin, a public middle school teacher, expressed it thus:  

I don't think I knew I could, so that's interesting… You know, I mean for myself, I 

just avoid it, but I don't know… Like, is it actually going to make a difference or 

am I just wasting my time? So, if I'm the only one doing it, I don't necessarily ... 

that sounds bad when I say it out loud. But, I think that's really what it comes 

down to, like I think I'd be wasting my time. 

 

Type of behavior Code count  

Ecomanagement 93 

Personal level 

behaviors 

Consumer 92 

Persuasion 71 

Political 58 System level 

behaviors Legal 16 
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Inexperience and lack of confidence 

As Erin suggested above, not all educators knew that they had political or legal 

options to address environmental issues or felt they had limited abilities. Katie, a 

nonformal educators who teaches grades K-12, said “I’m not good with the political and 

the legal thing so I couldn’t imagine me being able to remedy by doing that.” Audrey, a 

public elementary science teacher, expressed doubt in being able to change an issue in 

her school building as “I was saying this problem at my school [facilities putting 

recycling in the trash]. I could whistle blow on my school, I suppose. I don’t really know 

how that would work, or if it would work.” Nora, a public middle school teacher, 

believed that the lack of knowledge of political and legal remedies was widespread: 

I know we have an EPA, a DEP, but I think the public in general are pretty much 

unaware of the laws… I don't think that our government goes out of their way to 

engage the public in general about what's happening. So if you're not already a 

member of an environmental group and you're not getting those little blasts of 

things and being asked to write to law makers because a bill is coming up, how 

would you know? And so I think people just don't know and I don't think our 

government goes out of their way to tell us either. 

 

Identity 

“I’m not real like a police type… I mean if it’s in a public area that’s one thing, 

but if it’s private land, I kind of mind my own business, I guess.” (Abby, public middle 

school teacher) The final theme that emerged to explain lack of political or legal action 

reflects educators’ identity as not political or activist. This emerged in discussions of their 

own behaviors as well as the strategies they ranked for the environmental scenarios. 

Penelope, a public early childhood teacher who also worked in a nonformal context 

during the summer and on weekends, describes herself: 
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 Yeah, but I’m not political. I’m not that type that says, hey, do you believe in 

conservation? Do you think you could come out with me and hold some signs 

against Trump’s environmental issues? I don’t even do that myself. If 

[environmental organizations] send letters, this, that, if it’s really easy, I’ll do it. 

But if it’s not, shame on me. 

 

Even as he acknowledged the value of political and legal action, Eliot, a 

nonformal educator who works with elementary students, didn’t identify as the person to 

engage in them. “It's tough for me, because I really believe in the political sphere, and 

when it comes to such heated issues... there's a time and a place for that… I'm not that 

person.” 

Claire, a nonformal educators who works with grades K-12, not only rejected the 

political/activist label, but juxtaposed it with that of educator: 

Basically I think it's where your mindset is. And I think I'm more of an educator 

and not so much of an activist. And I'm very grateful for the activists who are out 

there who take on that role. And that's a different personality and I'm not usually 

that personality. I'll sign the petitions, I'll talk to people when I have the chance in 

person, but I'm not out on the picket line or the confrontational or whatever. So, 

yeah… We'll talk about this and I'll explain to you in such a compelling way, 

right. 

 

This is a theme that also came up when discussing examples of their persuasion 

behavior, where educators described persuasion as being an extension of their work or 

their teaching, while also noting that one of the barriers to such action is not wanting to 

force their beliefs on others or be “preachy”.  

Both formal and nonformal educators discuss the complexity of having opinions 

on environmental issues and educating others about those issues, or the “two hat 

problem” described by Hug (1977). Dan, a nonformal educator who works with K-12 

students: 
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I don’t, again, it’s not what I do in the environment. And partially it’s kind of 

built into my justification for being able to say what I say and talk to who I talk to 

‘cause I am not… I’m not the street protester, spray painting things, and then 

teaching kids. They can’t ever draw that line on me. 

 

Caleb, a private high school language teacher, who talked about walking the fine 

line of letting students know his own positions on environmental issues they discussed, 

said he feels comfortable with the stance he has taken because “I always come at it from 

a moral perspective rather than a political perspective. So even [though] there's some 

environmental issues that people try to make political, and it's not, it's a moral issue” 

There exists, also, a tension with employers. Those educators employed by public 

entities (i.e. schools, parks, government agencies) often have limits on what they can say 

and often a ban on what is perceived as advocacy. Frank, a nonformal educators who 

teaches elementary students and works for a county park, described it this way:  

Being a county representative, I am not allowed to take a political stance. Only 

the free holders for the county can take a political stance. So anything on a 

national political scheme of the environment and the Keystone pipeline or the 

pipeline coming through Hunterdon County…  I cannot take a stand on it. I have 

to technically try to present both sides and let the public take a mindset. Now I'm 

not going to deny in all my lecture programs and all I will go like this and say, 

"Me personally," and I'll give a personal opinion.  

 

In summary, three main themes about self-efficacy and behavior emerged. A 

portion of educators, primarily middle and high school formal educators, expressed doubt 

in their ability to create real change through their behavior because they were “one drop 

in the ocean” (Amari), because they engaged in other negative behaviors, or because 

more systemic behavior was needed for real change to occur. When looking at their 

reported behaviors and the behaviors they would use to address potential issues in 

environmental scenarios, there was a lack of coherence between the two. Personal-level 
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types of behavior were reported more frequently, but in the scenarios, persuasion and 

system-level behaviors were more likely to be a highly-ranked behavior, with personal-

level behaviors less favored. 

Discussion 

There appears to be little research on environmental educators’ rejection of an 

activist/political identity. In fact, there are multiple definitions of “activist” from “active 

involvement in environmental organizations and demonstrations” (Stern, 2000) to the 

“organized participation in environmental issues… expressed in specific activities 

reflecting a commitment to environment channeled in formal settings and realized 

through institutional structures”  (Marquart-Pyatt, 2012). Schmitt, Mackay, Droogendyk, 

& Payne (2019) state that activism “must involve behavior that leads to systemic change 

social change (increased regulation of industry, economic incentives, cultural shifts away 

from materialism, restriction of political power of fossil fuel industry).” In a study of pre-

service teachers (Campigotto and Barrett, 2017), students described an activist as 

someone who went beyond caring for the environment and engaged in large scale 

behavior.  

Merriam Webster (2019) defines an activist as “one who advocates or practices 

activism: a person who uses or supports strong actions (such as public protests) in support 

of or opposition to one side of a controversial issue.” It is this controversial nature that 

some educators seem to be shying away from. When Caleb referred to the political nature 

of environmental issues, he called up the divide, often along political party lines, on how 

to manage the environment and natural resources. He reframes it as moral, moving away 

from the controversial connotation of political. Both Claire and Dan allude to this 
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controversial nature, and confrontational nature of an activist with their references to 

picket lines and demonstrations. These images echo those expressed by the pre-service 

teachers in Campignotto and Barrett (2017), some of whom specifically avoided 

behaviors because of the perception of activists as extreme. It is this negative duality that 

led to Hug’s (1977) two hat problem, yet claiming an activist identity is correlated with 

system-level environmental behavior (Kempton & Holland, 2003).   

In addition to rejecting the activist identity, there was a rejection of the political in 

interviews. This appears to extend to political action. Political action was less frequently 

reported than any category other than legal. Other than identity reasons, distrust of and 

doubt in political systems and inexperience restricted some educators’ behavior. There 

were some educators (n=24) that talked about engaging in political action, principally 

voting, signing petitions, and communicating with their legislators. A small number 

(n=5) reported protesting for science and environmental issues, such as the March for 

Science. This is a sample of people that are already more inclined towards the 

environment, who feel knowledgeable about a wide variety of issues, report feeling 

personally connected to the environment, and see humans and the environment as 

interconnected, yet nearly half are not engaging in systemic-level behaviors, behaviors 

that are necessary for large scale environmental change.  

So the question becomes, if we want more educators who are experienced and 

competent in these systemic-level behavior so that they can help foster their students’ 

competence, how do we move them from the personal-level behaviors such as 

ecomanagement, consumer, and persuasion to the more impactful system-level behaviors 

that they say would be more effective in environmental scenarios? What supports can be 



57 

 

 

 

put in place to help them change their practice and identity to accommodate these more 

significant behaviors?  

Looking at the personal-level behaviors that educators already engage in with 

regularity, how can those be expanded to include the new practices of political and legal 

behaviors? All categories overlap to some extent. Riding a bike is perceived by some 

educators as a behavior with direct environmental benefit, placing it in the 

ecomanagement category, and as a choice to not purchase fossil fuels for a car, placing it 

in the consumer category for others. Persuasion straddles the divide of personal and 

systemic behaviors by including consumer actions – writing to corporations, sharing 

boycotts with others – and political – communicating with politicians, speaking at town 

meetings. Research is needed to examine how to leverage existing persuasion behavior to 

move educators to more system-level behaviors in a way that aligns with their identities. 

Lastly, more research is needed on this phenomenon of educators rejecting 

political and activist identities when that conflicts with other components of their 

identities. As environmental educators, how do they reconcile those two parts – the 

environment and education? Formal educators are likely members of teachers unions, 

which are politically active – how is political environmental behavior different?    

Conclusion 

A significant portion of environmental educators from formal and nonformal 

settings have low self-efficacy towards environmental change and they identify three 

main reasons for that: they are one small part of the problem, they engage in negative 

behaviors that counteract the positive, and there needs to be more organized, systemic 

action to create real change. Educators preferred systemic-level action when asked to 
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rank strategies they would use to address environmental issues, yet report engaging in 

personal-level behaviors more frequently. Looking at barriers to system-level behaviors, 

they described negative opinions of politics/the political, a lack of experience or ability in 

that type of behavior, and a rejection of the activist/political identities. Further study 

should examine ways to build system-level behavior in environmental educators, through 

already existing behaviors or pedagogically, using practice-focused methods such 

problem-based learning (Barrows, 1986; Hmelo-Silver, 2004) to expand educators’ 

repertoire of behavior and practice.  

 

 

  



59 

 

 

 

Chapter 4.  Developing Critical Thinkers and Creating New Solutions: The Effects 

of Educators’ Level of Environmental Literacy on Their View of Student 

Environmental Literacy and Issue Identification Practices. 

 

Abstract 

Research on environmental literacy in students and adults has often used ratings 

of high and low to indicate the extent of one’s environmental literacy. Such ratings miss 

the nuances that a continuum could provide. This research expands on Stables’ 

environmental literacy continuum, using a contextual perspective on environmental 

literacy. This expanded framework is then applied to formal and nonformal educators, 

and patterns are described. Interviews with the educators were analyzed to discern 

differences at three levels in issue identification and views of their role in student 

environmental literacy. In general, educators with a cultural or critical literacy provided 

more complex explanations of issue identification and viewed their role in student 

environmental literacy as developing multiple facets, including practices.   

Keywords: environmental literacy, educators, situated learning, practices, identity 
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We are in a time of environmental crisis, from global issues like climate change 

(IPCC, 2013) and loss of biodiversity (IPBES, 2019) as well as myriad issues at smaller 

scales. While some claim that environmental education must be reformed (Saylan & 

Blumstein, 2007), the field continues to work towards developing citizens who are 

environmentally aware, concerned, and knowledgeable, and prepared an willing to take 

action to address current issues and prevent future ones., in line with the Tbilisi goals 

(UNESCO, 1977). This combination of traits compose the construct of environmental 

literacy (EL). While research has been done with students of all ages (e.g. Hsu, 2004; 

Kaplowitz & Levine, 2005; McBeth, Hungerford, Marcinkowski, Volk, & Meyers, 2008; 

Ozsoy, Ertepinar, & Saglam, 2012; Stevenson, Peterson, Bondell, Mertig, & Moore, 

2013) and adults (Coyle, 2005), not much has been conducted with the educators 

responsible for helping develop others’ EL. Yet we argue that such educator EL is 

necessary to develop environmentally literate citizens of the future. The research 

presented here examines formal and nonformal educator EL, placing it on a continuum 

from function to critical (Stables, 1998) and looking for its effects on teachers issue 

identification practices and their views of student EL.  

Educator Environmental Literacy 

There is a small body of research on educator environmental literacy, chiefly of 

formal educators and outside of the U.S. (Amirshokoohi, 2010; Cheng & So, 2015; 

Cutter-Mackenzie & Smith, 2001; Dada, Eames, & Calder, 2017; Ernst, 2007; S.-J. Hsu 

& Roth, 1998; Liu et al., 2015; Swanepoel et al., 2002). Cheng and So (2015) studied the 

EL of primary school teachers in Hong Kong and concluded that individual background, 

motivation, and teaching are closely connected, with individual commitment being the 
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most important factor. In a national assessment of teachers in Taiwan, Liu et al. (2015) 

found high levels of environmental attitudes, moderate levels of environmental 

knowledge, and low levels of environmental behavior. Cutter-Mackenzie & Smith (2001) 

found that the teachers they interviewed were either environmentally illiterate or had a 

nominal level of environmental literacy. No studies have looked at formal and nonformal 

educators together, though they both have a role in developing student EL.  

When we look at literature connecting teachers to students’ EL, Stevenson and 

colleagues (2013) found that teacher experience has a complicated relationship to student 

EL, with performance on the cognitive skills component of the Middle School 

Environmental Literacy Assessment (analogous to the practices in this framework) higher 

for students with teachers who have a Masters or in the field for 3-5 years, but the effect 

disappears for teachers in the field longer than five.  Ernst (2007) looked at the 

relationship between, among other things, teachers’ EL and their use of environment-

based education. She found that the decision to use environment-based education 

methods was strongly influenced by EL knowledge and skills, environmental sensitivity, 

positive environmental attitudes, and receptiveness to environment-based education 

methods. This suggests some aspects of environmental literacy were influential in the 

type of instruction used.  

The contextual view of environmental literacy 

The contextual perspective on EL (Authors, in review; Authors, in review) is one 

that is situated in social-ecological systems (Berkes, et al., 2002), with multiple 

affordances and constraints on knowledge, dispositions, and behavior. It is important to 

note that individuals are part of multiple social-ecological systems of different temporal, 
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spatial, and social dimensions at any time. Given its situated nature, the contextual 

perspective emphasizes the importance of boundary crossing (Lave & Wenger, 1991) – 

using knowledge and engaging in practices in multiple systems. Indeed, experts, from a 

situated perspective, “…face the challenge of negotiating and combining ingredients 

from different contexts to achieve hybrid solutions.” (Tuomi-Grohn, Engestrom, & 

Young, 2003, p. 3). This can be done in several ways. Wenger (1998) identifies 

individuals who serve as brokers, introducing practices into one COP from another. 

Wenger (1998) also describes boundary encounters, or events that provide connections 

between COP. Boundary objects are objects that inhabit multiple, intersecting social 

worlds (Akkerman & Bakker, 2011; Star, 2010; Star & Griesemer, 1989). Using a 

boundary crossing explanation of knowledge and practices in multiple contexts, it is 

apparent why educators should themselves be environmentally literate and capable of 

connecting their EL practices with their environmental practice. They can serve as 

brokers and choose objects and encounters that will develop their students’ own EL to be 

used in multiple contexts.  

Legitimate peripheral participation describes the entry into a community of 

practice, a stage of membership that brings individuals into a community, as they learn 

about who is part of the community, its practices, and what constitutes full participation 

and expertise (Lave & Wenger, 1991; Wenger, 1998). While not as knowledgeable (in as 

expansive sense) as experts, peripheral participants are still members of the community 

who are developing their own knowledge through participation and use of practices.   

The EL practices also reflect the changing nature of engagement with the 

environment, moving from the legitimate peripheral participation of a novice to the 
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deeper participation of an expert. This parallels Stables’ (1998) continuum of EL, which 

describes changing engagement with the environment. Stables describes his continuum 

chiefly in terms of types of knowledge and the potential for action, but here we expand 

that to include types of behavior and the view of the social entangled with the ecological, 

represented here by the Integration of Nature in Self (Schultz, 2002c). 

A continuum of environmental literacy 

Stables’ (1998) continuum of environmental literacy has three levels. At the 

functional level, one has knowledge, sometimes deep and complex, of the biophysical 

components of a place and how they interact. There is an ability to conjecture on 

identification based on contextual clues. Within the context of New Jersey, where this 

study takes place, this would be understanding why there are pines in south NJ, oaks and 

hickories in the central to northern parts of the state, and hemlocks in the northern parts. 

The level of behavior is low, chiefly consisting of direct action which benefits natural 

elements, and the view of issues may be guided by cause and effect, with little attention 

paid to the interactions of complex systems.  

The cultural level involves an increased level of knowledge, including a growing 

understanding of the role biophysical components play in culture/society, and the way 

humans affect the landscape. Continuing with the New Jersey example, this would 

include a more expansive kind of knowledge – not just an understanding how the Pine 

Barrens affected the type of human activity in them and how the human activity shaped 

the Pine Barrens, but also the mythos of the Pine Barrens. Behavior includes that which 

benefits landscapes and ecosystems, and building relationships between people and place, 

and remains chiefly at the personal level. The view of issues at this level begins to 
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include social dimensions, but may not emphasize the full integration of social and 

ecological aspects of problems in a complex way.  

The critical level is needed for effective action. It involves developing an 

understanding of human effects on environmental degradation and issues, paths to 

remedy them, and engagement in that action. At this stage, individuals start to question 

the status quo and look for alternate paths. We add here that critical level individuals are 

grappling with the social impacts of environmental issues and the concept of social-

ecological systems. In a New Jersey context, understanding and acting on the interaction 

of global climate change and species change in pine barren ecosystems. Behavior change 

addresses environmental issues through multiple avenues, with an eye to the social 

impacts of various remedies, and includes engaging in systemic-level behaviors that 

support larger scale of change. Issues may be viewed as complex social-ecological 

problems with secondary and tertiary impacts typical of complex systems.  

It is through interaction and engagement with the natural environment and the 

social environment that brings this movement along the continuum. Connection and 

experiences with the ecosystems near you, as well as interaction with more experienced 

and knowledgeable people in an around those ecosystems and related issues – the social-

ecological systems – help develop, in tandem, the knowledge and practices that 

characterize more advanced levels of EL.   

The Teacher Environmental Literacy Assessment 

It is this contextual perspective, including the value of practices and viewing EL 

on a continuum of changing engagement, facilitated by practice and participation, that 

guided the development of the Teacher Environmental Literacy Assessment (TELA). The  
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Table 4.1  

Components of the Teacher Environmental Literacy Assessment. 

Scale Description 

Knowledge  Multiple choice items from Coyle (2005) that 

include ecological and issue topics. 

 Climate items from studies with Rutgers students. 

 Open response and multiple choice items embedded 

in environmental scenarios which address socio-

political topics such as which level of government 

handles an issue and systems thinking topics such as 

predicting what would happen to a habitat if a key 

species is removed. 

 

Self-efficacy  Novel scale measuring respondents’ self-efficacy 

towards making environmental change. 

 

Integration of Nature in 

Self 
 Single-item graphical representation of how 

integrated one is with nature (Schultz, 2002b.)  

 

Environmental Identity  Novel scale using Kempton & Holland (2003) 

“social environmental identity” trajectory. 

 

Behavior  Open response items soliciting behaviors engaged in 

in the last two years in five categories: 

ecomanagement, persuasion, consumer, political, 

and legal. 

 

Environmental scenarios  Three environmental scenarios (land development, 

electronics waste disposal, and species conservation) 

requiring respondents to identify an issue and rank 

potential strategies (from above behavior categories) 

to address those issues. Responses scored by 

comparing to expert responses. Yields two scores: 

Issue Identification and Strategy Selection. 

 

 

TELA is an online assessment composed of multiple scales (see Table 4.1).  

Barriers to environmental education 
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Regardless of their level of engagement, knowledge, and participation, educators 

can encounter barriers within the contexts that they teach. These barriers can be within  

 the educational system, the classroom, or themselves. Borg, Gericke, Höglund, & 

Bergman (2012) examined the reasons teachers in Sweden, where sustainable 

development is a required topic, reported. They found that teachers lacked inspiring 

examples, expertise on sustainable development, time to implement changes, 

administrative support. They also felt it was not relevant to their subject. Teachers’ 

educational practices, including pedagogy, were often discipline-based, and inclusion was 

greater when those practices overlapped with the tenets of sustainable development, such 

as including multiple perspectives and avenues. Other researchers  (Corney, 2006; Cutter-

Mackenzie & Smith, 2001; Hanna, 1992; Summers, Corney, & Childs, 2003) identified 

similar themes of lack of knowledge, administrative support, and time. Ernst (2007), 

studying teachers in the U.S., also reported the emphasis on state standards and testing as 

a barrier to use environment-based education in their classrooms.  

Research Questions 

Given this framework for an EL continuum, we have three major research 

questions. 

1. Can we utilize TELA date to locate educators on a continuum from functional 

to critical EL? 

2. What do educators at different places on the continuum believe about their 

role in student EL and EL barriers? 

3. Are there differences in the practice of issue identification in educators at 

different places on the continuum?  
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Methods 

Participants. 

Participants were formal and nonformal educators who work with students in 

grades K-12. Of the 46 educators that participated, 19 worked in nonformal settings, 23 

in public schools, and 4 in private schools, Six of the total were from states other than 

New Jersey (Maine, New York, Pennsylvania, and Virginia). After taking the TELA 

online, they self-selected into an interview study. They were reimbursed with a $50 gift 

card for a one-hour interview.  

Data sources. 

To address the first research question, measures of key dimensions in alignment 

with the above continuum of EL were pulled from the Teacher Environmental Literacy 

Assessment (TELA; Authors, in review). This online assessment included measures of 

knowledge, self-efficacy, INS, environmental identity, and behavior. In addition, to 

assess practices, participants identified issues and strategies for addressing those issues in 

three environmental scenarios. For this study, the knowledge scale was restructured to 

create five new scales: conceptual knowledge (ecology and environmental concepts such 

as renewable resources, and the persistence of CO2 in the atmosphere), issue knowledge 

(e.g. relevant U.S. issues such as air pollution, nuclear waste disposal), socio-political 

knowledge (e.g. the appropriate governmental level to address issues, the federal agency 

that handles environmental issues), systems thinking (e.g. predicting what happened in a 

habitat disrupted by logging, what would happen to the ecosystem if a key species is 

removed), and environmental justice (the definition of environmental justice). These 

represent the different types of knowledge represented at each stage of the continuum. 
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Systems thinking and environmental justice were given their own scores because of their 

importance to critical EL. The behavior scale of the TELA, which had been scored by 

giving one point for each behavior in each of the five categories (up to 3 points per 

category), for a max of 15 points, was rescored. In the new scoring method, one point 

was given for personal-level behavior categories (ecomanagement, consumer, persuasion) 

participants engaged in, and two points for each system-level category, for a total 

possible score of 7 points. System-level categories were weighted more heavily in 

accordance with the types of behaviors experts chose (Authors, in review) and their 

greater impact (Stern, 2000). Lastly, the Integration of Nature in Self scale (INS; Schultz, 

2002) was included to assess their conception of integration of social and ecological 

components in a social-ecological system. The proposed levels of each measure at each 

level of EL is represented in Table 4.2. First, using these criteria, participants were placed  

Table 4.2.  

The Levels of Each Variable at Points of the EL Continuum. 

 Functional Cultural Critical 

Conceptual 

Knowledge 

Low to moderate Low to high Moderate to high 

Issue Knowledge Low to moderate Moderate to high High 

Socio-political 

Knowledge 

Low Low Moderate to high 

Behavior Low to moderate 

(no system-level, more 

ecomanagement) 

Moderate (includes 

some consumer 

and persuasion) 

High (includes 

system-level 

behaviors)  

Environmental 

Justice 

Low Low to moderate Moderate to high 

Systems Thinking Low Moderate to high Moderate to high 

INS Low Moderate  High  
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in one of the three levels of the continuum based on their scores on the seven scales. Then 

a principal components analysis using SPSS statistical software was performed, and 

individuals plotted against the components for visual inspection.  

To address questions two and three, data was taken from hour-long interviews 

that covered the content of the participants’ TELA responses and emergent topics. For  

 this study in particular, we used responses regarding why they chose the issues they 

identified in the environmental scenarios, and from responses to questions on how they 

saw their role in student EL and the barriers they see to that. Thematic analysis (Braun & 

Clarke, 2006) was conducted using Dedoose software on interview transcripts, and 

themes addressing issue identification and educators’ role in and barriers to student EL 

were highlighted. 

Results 

Placing educators on a continuum of environmental literacy. 

Using the criteria in Table 4.1, educators were identified as having functional, 

cultural, or critical EL. Functional level educators comprised 17.4% of the sample, 

cultural level 43.5%, and critical level 39.1%. There were educators who lay on the 

boundary between two categories – decisions on which level to place them in were made 

chiefly on the presence of system-level behavior. Looking at instructional setting, 61.1% 

of those at a critical level were nonformal educators. At the functional level, only 12.5% 

were nonformal educators. Demographic factors for the sample and each level are 

presented in Table 4.3. 

Descriptive statistics for the seven scales described above are presented in Table  
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Table 4.3  

Demographic Characteristics of Interview Sample and by Level of EL. 

* Includes Black/African American and Other/more than one  

 

 

 

Table 4.4.  

Descriptive Statistics for Scales. 

 Range Min Max Mean Std. Dev 

Conceptual Knowledge 0-7 3 6 4.76 .848 

Issue Knowledge 0-7 3 7 5.80 1.067 

Socio-political 

Knowledge 

0-2 1 2 1.22 .417 

Behavior 0-7 1 7 3.91 1.363 

Environmental Justice 0-3 0 3 1.24 .923 

Systems Thinking 0-5 1 5 3.41 1.066 

Integration of Nature in 

Self 

1-7 2 7 5.02 1.105 

 

 

Non-

white* 

Hispanic Female Education 

> Bach 

Residence 

Rural Sub Urban 

Sample 15.2 6.5 73.9 63.0 13.0 41.3 45.7 

Functional 37.5 11.1 88.9 50.0 12.5 75.0 12.5 

Cultural 15.0 0.0 75.0 60.0 15.0 45.0 40.0 

Critical 5.6 12.5 72.2 72.2 11.1 22.2 66.7 
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Table 4.5.  

Cross-correlations of Scales. 
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Conceptual 

Knowledge 

–       

Issue 

Knowledge 

.536** –      

Socio-political 

Knowledge 

.213 .248 –     

Behavior .289 .248 .190 – .   

Environmental 

Justice 

.444** .432** .151 .176 –   

Systems 

Thinking 

.357* .268 .093 .331* .349* –  

Integration of 

Nature in Self 

.148 .267* .086 .046 .213 .294* – 

 

 ** Significant at the 0.01 level (2-tailed).  * Significant at the 0.05 level (2-tailed). 

 

4.4. INS was skewed towards higher scores, which reflects the pattern in the larger 

sample (Authors, in review). No participants scored at the bottom of the conceptual and  

issues knowledge scales.  

Cross correlations are provided in Table 4.5. There were moderate correlations 

between multiple scales, with the strongest between conceptual knowledge and issue  

knowledge. Environmental justice, one of the qualifiers for critical EL, was moderately 
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correlated with conceptual and issue knowledge as well as systems thinking, another 

marker for critical EL.  

The component matrix and scree plot from the principal components analysis are shown 

in Table 4.6 and Figure 4.1, respectively. The first component accounted for 37.5% of the 

variance, and included conceptual knowledge, issue knowledge, systems thinking, and 

environmental justice. These last two are key to critical EL. The second component 

included socio-political knowledge, behavior, and INS. Together the two components 

accounted for 52.1% of the variance.  

Using the component scores from the PCA, individuals were plotted against the 

two components. Individuals were then marked with a symbol indicating their level of 

environmental literacy (Figure 4.2). There is a clear continuum, with transition zones, 

present. 

Table 4.6.  

Component Matrix for Scales. 

 

 

 

 

 

 

 

 

 

Component 1 
Conceptual Knowledge .757 

 
Issue Knowledge .748 

 
Systems Thinking .642 

 
Environmental Justice .691 

   

Component 2 
Socio-political Knowledge .551 

 
Behavior .431 

 Integration of Nature in Self -.659 

 

Extraction Method: Principal Component Analysis.  

a. 2 components extracted. 
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Figure 4.1. Scree plot for components. 

 

Figure 4.2. Distribution of individuals across the two components, marked by level of 

environmental literacy.  
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Their role in student environmental literacy. 

A question that emerged from interviews was “If we think of EL as we’ve 

discussed it today, how do you see your role in developing student environmental 

literacy?” Responses were coded into the four facets of EL – knowledge, dispositions, 

practices, and behavior. A fifth facet emerged during analysis – connection. This 

included connection to nature and connecting their lives to the environment. Few 

educators saw developing student behavior as a role, and many said it wasn’t their role to 

preach or tell them what to do. Dispositions (primarily awareness, but also empathy, love, 

and identity) were the most frequently described roles, followed by knowledge, practices, 

and connection.  

Dispositions 

There were some noticeable differences between educators at different levels of 

EL. In general, those at a functional level gave answers with much less elaboration, and 

were focused more on awareness and knowledge. Ethan, a public high school educator, 

functional EL, responded:  

Just making them aware. I mean, I'm not ... I guess, I don't have to be an 

environmental class to kind of just point out ... point out things like the recycling 

and the ... if they're at a lab station, make sure the water's off if they're not using 

it, just things that, like, everything's ... everyday things that they actually could do 

in their daily lives, or their daily routines. 

 

Caleb, a cultural level private high school educator, talked about awareness of issues: 

Well, I try to tie it into the French curriculum, which isn't always easy. But when 

we have these decisions coming from France, the French speaking about what 

they're doing to protect the environment. And then I'll usually bring in an article 

in French, for them to translate, and we'll talk about it. Just to make them aware of 

what's going on, not to try and change their opinion.  
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While Sophia, a critical level public middle school educator, framed awareness of the 

environment like this: 

So just to raise awareness through everyday practices is so easy to do. And it 

could be the weather, or it could be here in the park, like I started the year with a 

jar of ticks, and just asking them, how many of you got bit by a tick this year? 

How many of you noticed there's more ticks? You know, that kind of thing. When 

do you notice, like we planted bulbs. We did a bulb project, and like when do they 

come up, and do you see that there's a difference of when plants are budding? 

There's just so many things that they just pay attention, are right there, and then 

they just all have different interests. Some are more interested in animals, or their 

travel, or just like the weather because they're outside exercising.  

 

Educators identified dispositions beyond awareness. Contrast how Elizabeth, an 

elementary educator with a functional EL, describes love of nature: 

Since I work with children that are so young, I feel like my role is just to teach 

them to love the environment, to love the earth, to love the animals, to love plants, 

to learn about these things and to know that they're all essential and necessary for 

the survival of people for our planet to continue to thrive... If kids find the value 

in our planet and find the value in our environment, then hopefully they can make 

a difference and they can continue to move us, push us in the direction that 

matters.  

 

with how Nisha, a nonformal educator that works with elementary students and has a 

cultural EL, frames empathy: 

And I think for environmental ed, empathy is really important because what I 

think humans [do] is saying, "That's an animal, I'm a person." But when you start 

to see, "I am a being and that is a being," you can start to empathize. I think my 

role is developing those character traits that make them feel more of a community. 

I mean community with salamanders, community with spiders, community with 

trees. Not necessarily community with humans, because I think that's easy.  

 

Nisha expresses more of a sense of interconnectedness that characterizes later levels of 

EL – rather than emphasizing loving something because it is important for human 
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survival, instead she frames the human and the ecological as equals, and part of the same 

system.  

Connection 

The threads of connection that are woven into the disposition responses above 

extended through the responses of many cultural and critical level educators, but was 

limited in functional level educators. Connection for these educators is multifaceted, from 

the other community members Nisha talks about, and the love and care for nature and 

animals Elizabeth seeks, to connecting the environmental science topics to students’ lives 

as Sophia does. Bella, a nonformal educator working with elementary students in a major 

urban center, with a cultural EL, works to bridge the two: 

… You can't remove yourself from nature. It is everywhere, even in the biggest, 

busiest, bustling city where all you see is pavement. It's still there. So I try really 

hard to have them see that, and that they are connected to nature. Because I think 

before you have that ... how can they care? How could they ever take any other 

steps? How could they ever care about any environmental issues, vote the way 

that I would hope they would vote, anything. Participate in a cleanup, get a job in 

a field that helps the environment. Like none of that happens if they feel like 

nature's over there for other people and not something that's for them. … And also 

realizing that there are problems and kind of connecting those actual problems 

that are in their community that they can see and want to do something about. I 

think yeah, you can't really do anything. You can't just be like, you know what's 

really a problem? Plastics in the ocean. And they're like, okay, but I didn't have 

dinner last night, and I haven't had new shoes in four years. Like that's not a 

relevant issue. Connecting to relevant local issues, and before that, really just 

noticing, realizing that nature is in their community. 

 

Henry, a critical level public high school educator, goes further to connect environmental 

issues with students’ current and future lives: 

Well, I think my main role is in getting them to care and to see why 

environmental issues are important to their lives. We'll talk about energy and I'll 

say, "Well, you're all going to own a home someday. Are you going to want to 

spend $200 a month on electricity or $8 a month? You could do that if you 
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switched out from incandescence to LEDs." That gets into the discussion of short-

term and long-term costs and benefits. How much does this LED cost versus this? 

 

These both demonstrate an understanding of the social aspect of environmental issues 

beyond the ecological knowledge aspect of the functional level. The critical level goes 

further by connecting social and economic impacts, at multiple time scales.  

Practices 

The last theme for educators’ view of their role in student EL is that of developing 

practices. Practices here are the socially constructed ways of participating that develop 

knowledge and are mutually influenced by knowledge (Lave & Wenger, 1998; Wenger 

1999). Practices are key to the contextual perspective, as they help one progress across 

levels in the continuum. Educators with a functional level of EL did not mention 

practices in their responses. Audrey, a public elementary teacher with a cultural EL, talks 

about the importance of perspective taking: 

So I feel like it's really important to show the kids both sides of an environmental 

issue and let them kind of come to their own conclusions about. And really think 

about things from multiple different perspectives. Which is like the whole Flint, 

Michigan issue. I had the kids, okay if you were a doctor, what's the problem 

here? How are you gonna solve that problem? All right, what if you're a teacher? 

What's the problem? If you're a nurse, if you're a soccer player, if you're ... you 

know, so like I feel like it's really important to make sure that you give the kids 

the tools to be able to critically think rather than just tell them what to think.  

 

While Rose, a nonformal educator who works with students K-12 with a cultural EL, 

emphasizes the intersection of knowledge, investigative practices, and communication 

practices: 

Whether it's why does this work? How does this work? What happens when X 

and Y meet? So that they learn how to think critically on their own and how to 

formulate questions that, in such a way that they're going to be respectful and 

they're going to be able to ask them of anyone…  So basically, we want to create 
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kids that have a sound understanding of basic scientific concepts and have an 

understanding of how to go online and find good answers to environmental 

questions they have. Because nobody can know everything about all the 

environmental topics there are.  

 

Ruby, a nonformal educator who works with elementary students in a major urban center, 

and has a critical EL, sees the importance of systems, a marker of critical EL, and the 

goal of using these practices in multiple settings: 

Also then to hopefully build some of the skills to think, if we can think critically 

about systems and about food webs, and things that we observe in this part of our 

ecosystem when hopefully then when they're considering the impacts of other 

contemporary issues they're able to translate some of that analysis, some of that 

ability to critically think about these things to bigger issues, to different issues.  

 

Multiple educators referred to critical thinking, such as Lilly, a nonformal 

educator working with grades K-12, who has a critical EL. She sees this as a trait 

everyone should have and be able to use when they are presented with new issues. 

I think my role is to help them to become critical thinkers. To help them to be 

consumers of information that they don't believe everything they read, that they 

could go back and look where it came from and is this real or not. I think teaching 

them to look at things critically and to evaluate where it comes from and is it real 

or not and to have at least, I mean not everyone is going to become a scientist and 

that's okay because we need artists and everyone else in the world too. They need 

to have at least a basic understanding so they can critically read it or something 

like that and say, "Well, okay at least I trust Pinelands Preservation, that these 

people are going to do the right thing." 

 

In the contextual perspective (and most views of EL), knowledge and dispositions is 

necessary, but not sufficient to foster necessary behavior. Practices, and participation 

with more expert individuals, is what supports students engaging in those practice and 

behaviors themselves. This means that those educators at the functional level are not fully 

supporting their students EL. 



79 

 

 

 

Barriers to EL. 

Educators identified several types of barriers to developing student EL (See Table 

4.6), which reflect findings from previous research (Borg, et al., 2012; Corney, 2006; 

Hanna, 1992) but expand on. There were no differences in barriers identified by 

educators of different levels of EL, however nonformal educators identified a type of 

barrier, Access, which formal educators did not.  

Issue Identification.  

 Participants were prompted to elaborate on their choices for most relevant 

issues for the three scenarios on the TELA (Figure 3.1). Focus here will be on Scenario 1 

(land development scenario) and Scenario 2 (electronics waste scenario). Several patterns  

emerged, some of which applied to all scenarios, and some of which applied to certain 

scenarios.  

All scenarios 

Educators at the cultural and critical levels provided more elaborate and technical 

responses. Compare the responses of Harper (public elementary, functional EL), Rose 

(nonformal, K-12, cultural EL), and Dan (nonformal K-12, critical EL), who all identified 

runoff and habitat loss as the most relevant issues in the land development scenario: 

Harper: 

Because soil will absorb some water and drag and finally it's like, will prevent 

everything washing away. It'll stop erosion. And if there's no trees or anything, 

the animals that eat depend on the trees and the grass won't need to eat, so that 

means they're either gonna die or be forced into an area that has grass, but have to 

contend with more animals. And so they're still gonna decrease their population. 
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Table 4.6.  

Types of Barriers to Student Environmental Literacy Identified by Educators. 

Type of barrier Examples 

Structural  

Societal level factors 

 Poverty 

 Children’s overscheduled lives 

 Social tendencies to live in bubbles, be technology 

dependent, or lack system thinking.   

Schooling  

Structural factors 

specifically related to 

the educational system 

 Lack of administrative support 

 Curriculum that doesn’t focus on the environment 

 Focus on high-stakes testing 

Instructional 

Factors related to 

individual teachers and 

instruction 

 Time they have with students 

 Lack of access to high quality data and information 

 They don’t teach science 

 Teachers have to really want to do it 

Attitudes   

Prevalent attitudes 

 Biophobia 

 Apathy towards the environment 

Access * 

Lack of access to 

students or lack of 

student access to nature 

 Loss of middle school and high school students for 

both field trips and out of school programming 

 Transportation 

Student  

Factors related to 

students 

 Student developmental level 

 Generational differences 

 Students can’t think quantitatively 

Parents 

Factors related to 

parents 

 

 Parent attitudes or behavior are not supportive 

 Lack of parental supervision/guidance 

 Too many parent restrictions 

 

* This type of barrier was found only in nonformal educators. 
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Rose: 

So, water runoff in the area is about a permeable surface issue. Permeable versus 

impermeable surface issue, and then reduce habitat for local plant and animal 

species. Just, if there are, if a development is going in and it's becoming paved 

and there's monoculture losses and so forth, there won't be a species diversity of 

vegetation to support the native populations. And it's going to kick lots of animals 

out of their home. 

 

Dan: 

I mean, I'd have to see the development plans, but yeah, I mean, you very much 

could be messing with ... well, you're definitely going to mess a little bit with 

infiltration from all the roads, you're definitely going to mess with that. And then 

almost all farms have little barriers where things hide out, and they're going to 

level that and make it into grass. Probably. 

 

Harper describes soil as “having drag” that will prevent erosion, while Rose introduces 

the concept of permeable and impermeable surfaces, evidence of human effects on the 

landscape that comes with a cultural level of EL. Her attention to vegetative diversity and 

native (vs alien or invasive) species also indicates a more sophisticated understanding of 

ecosystem functioning. Dan goes a further step, and requests development plans, 

suggesting that such damage is not inevitable, but can be mitigated by human choices and 

behavior.  

This increasing complexity as we moved along the continuum was echoed in the 

electronics waste scenario and the logging/endangered species scenario, as well. In the 

electronics waste scenario, this was most visible with regard to the issue of “The waste 

disposal plant will disproportionately affect disadvantaged communities.” Here, the 

increasing complexity was evident in the prevalence of the issue at each level and the 

manner in which that disproportionate impact occurred.  Again, contrast the explanations 
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for choosing “the waste disposal plant could introduce toxins into a community” and “the 

waste disposal plant will harm groundwater and drinking water source.” at each level: 

Elizabeth, public elementary, functional level of EL: 

It's definitely going to affect the environment around it and I know we have issues 

here with our [City] drinking water. We're getting notifications every couple 

months about lead and other things in our drinking water. "Don't drink this. Don't 

do that. It's harmful for babies and pregnant people and your family." That's scary 

because with those treatment plants and everything as it is, if they're struggling 

with what they have, having extra waste management plants and things like that 

are going to put more pressure on those plants and without safe drinking water 

and water to bathe in and those kinds of things, that really affects the surrounding 

areas and the environment. 

 

Laura, public high school, cultural level of EL: 

The toxins was ranked first because inevitably with electronic production there 

going to be man-made or man combines compounds which are not present in the 

environment and the environment cannot handle naturally, so that would be the 

toxins introduced. And then those would then harm ground water and drinking 

water resources inevitability. Because, especially if this corporation is in a 

country and state where waste management is not highly regulated, there's 

probably not going to be the best liners if any liners are present to form a barrier 

between the waste the ground water sources. Especially if they're factoring in 

value of property and possibly even a developing country because it might just be 

a dump and that would be horrible, yeah. 

 

Seth, public middle school, critical EL, drawing a parallel between the waste disposal 

issue and fracking: 

Again, from personal experience from seeing other places where there's hydro 

fracking clearly shows a danger of what can happen to ground water. Things like 

the Love Canal, things where it's cancer clusters and stuff like that. All those 

things, and even going back to Rachel Carson and Silent Spring, that should be 

mandatory reading. The other thing is that hydro fracking makes sense, it's not a 

bad idea, but the problem is it's like a risk reward thing. It's like, could you screw 

up the ground water? Yes. What happens if you screw up the ground water? Eh, 

not worth it. That's kind of it. When I hear something like that, 'cause everyone's 

always like, "Oh, put this liner and that liner down and impermeable clay will 

build and it'll be wonderful," I'm like, "What if you're wrong?" And if you can't 

give me a real answer… 
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Here, Harper identifies the issue from personal experience with tainted water in 

her community. Laura provides more elaboration, discussing the types of toxins that 

would likely be present and the technology that would be used, and begins to reference 

social dimensions. Seth places the issue in both historical (Rachel Carson, Love Canal) 

and contemporary (fracking) context, and discusses the risk-reward analysis of 

environmental issues, placing him firmly in the critical level of EL.  

As the level of EL progressed, so too did the agreement with issues identified by 

experts. In the land development scenario, experts most often identified runoff as a 

relevant issue, followed by loss of a carbon sink and then a change in the local culture 

and an economic benefit to the community tied for third. Functional level educators 

identified chiefly runoff and habitat loss as the main effects. The loss of a carbon sink 

and change in the local culture (and the secondary and tertiary issues that would result 

from that) began to appear by the cultural level, and by the critical level, choices were 

even more aligned and expanded upon, with little representation for habitat loss. In the 

electronics waste scenario, experts placed introducing toxins as a relevant issue most 

frequently, followed by a disproportionate impact on disadvantaged communities, then 

harming groundwater and drinking water. A similar alignment occurred, with more 

frequent and elaborate discussion of disproportionate impact in the higher levels.  

Differences unique to scenarios 

Land development – a familiar issue 

The three scenarios were chosen for their social-ecological character. The land 

development scenario reflects a real and ongoing issue in New Jersey, so the issue is 

familiar and immediately relevant. Most of the educators interviewed referenced 
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experience with the issue. Lucy, a public middle school teacher with critical EL, when 

identifying runoff and loss of habitat, quipped “I was kind of responding from the 

standpoint of, "Wait. I lived through this. It was [about] water and plants". This local, 

immediate time and space nature of the issue meant that there was an overall higher level 

of base knowledge. For example, Frank, a nonformal educator working with elementary 

students, at a functional level, gave a detailed explanation of why runoff was key to his 

county: 

Everything here, Somerset, Middlesex, Union, we have to make sure that the 

reservoirs are discharging enough water through the south branch of the Raritan 

because they pull off of the Raritan for their water sources. Again, being 

historically also an agrarian county, runoff and non point source pollution is just 

always something big that we hit with kids at home and all, and also because it's 

something that they can have an impact on. We can control our non source point 

sources a bit better. When you bring in the developers and all, one of the big 

things now with all the new developments is there are all these management 

associations with these new developments, and they're bringing in the landscapers 

who just throw down the fertilizer, because they're doing all the mowing, versus 

sort of the old style where you bought your house and you had to take care of 

your lawn. So you’ve got to be wary of what's going down on the lawn. Probably 

still in this county, 70% of the population still draws on wells. 

 

This level of explanation was not present in other scenarios, and shows that context and 

social-ecological system are important – while he landed on the low end of the 

continuum, he shows an understanding of this issue, an issue that was almost universally 

recognized as something happening in their communities. That awareness of the issue of 

development ran through most of the responses, with both awareness of the issue in 

general and personal stories of both runoff and habitat impacts to their homes and 

neighborhoods.  
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Electronics waste – global and diffuse 

Electronics waste, and many other wastes, is an issue that most people contribute 

to but rarely see the end result. Almost all the educators who interviewed with me had a 

cell phone with them, but very few had first-hand experience with waste disposal sites 

near their homes or workplaces, because it is often sent elsewhere, including overseas. 

This issue was chosen for this diffuse, remote nature of the issue, and because it provided 

an opening for a discussion of environmental justice, one of the indicators used in 

determining the level of EL. One of the possible issues was “The waste disposal plant 

will disproportionately affect disadvantaged communities.” To further explore this issue, 

participants were asked where they would put the waste disposal site: a rural area that is 

previously undeveloped, but has a small white population; an urban area with low 

property values and a primarily minority population; or a site overseas in a developing 

country. 

Several patterns emerged. At the functional level, responses were most frequently 

that they can’t decide or an urban site. At the cultural level, a rural site was most 

frequently chosen, because it would impact fewer people and would be better regulated 

and managed, followed by “I can’t decide.” We start to see at this level an advocacy for 

examining the lifecycle of the product and making changes in the production or disposal 

– to either change how it is made to produce less waste or not make it at all. This 

movement away from the status quo and into new possibilities is a hallmark of the later 

stages of the later stages of the continuum. It becomes even more prevalent in the critical 

educators, as it became the most popular choice. Amari, a public high school teacher with 

a cultural level of EL, provides an explanation: 
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So where do I put it? I don't know what to say. I certainly would not accept the 

options presented to me, like none of those for me are options that are 

satisfactory. The fact that the waste has to go somewhere makes me want to ask 

questions, "Well, why are you producing this much waste in the first place? Are 

there other ways that this product can be made?" Which, I'm just certain that there 

are. And if there aren't, figure it out. Show me a plan. Like if I'm the decision 

maker, it's like how do we avert this from ever happening again sir? And then we 

can start talking, but I need a full plan. 

 

Two overarching patterns can be seen as educators at different EL levels discuss 

their reasoning behind issue identification. First, there is greater elaboration and greater 

complexity in responses from educators at more advanced levels. There is also greater 

integration of social and ecological issue components. When we look at differences 

between issues, the traits of the environmental scenario had an effect. The scenario which 

was local and familiar to educators, land development, had examples of deeper 

knowledge at lower levels than did the diffuse global scenario on electronics waste. 

However, this less immediate scenario also seemed to provide an opening for the critical 

trait of looking for new solutions that challenge the status quo, in this case refusing the 

three site options and looking at the product lifecycle to reduce waste production.  

Discussion 

 The quantitative analysis of the modified TELA items did demonstrate that 

educators could be placed on a continuum of environmental literacy at three levels: 

functional, cultural, and critical. Looking at the PCA scatter plot (Figure 2), it is clear that 

this method is imperfect – there are zones in which educators at different levels 

intermingle. Perhaps this is also due to the nature of a continuum – a gradient rather than 

steps. These transition zones are also evident in the interview data. While the excerpts 

presented in this paper are typical for each level, there were also atypical responses that 
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seemed higher or lower than the level designated for that individual. This was most 

common between the cultural and critical levels, happening a handful of times – a 

response would be higher or lower than expected on that facet of EL, but other facets 

would be in line with expectations. There were often sharp differences between those at a 

functional level and those in the later levels.  

This might be remedied by some adjustments to this shorter version of the TELA. 

In particular, due to the available material, there were only two items on the socio-

political knowledge scale. Additional items on this scale may help provide more nuance, 

especially since socio-political knowledge is a key trait of a critical level of EL. Because 

of the situated nature of EL, these socio-political items should be developed in the social-

ecological system that the assessment is used in, just as expert responses to scenarios 

should be from within the social-ecological system as well.   

When asked about their role in student EL, it became clear that critical and 

cultural educators had thought about their role more than functional level educators – 

their responses were longer and more nuanced. In addition, they included practices such 

as perspective taking, issue investigation, information evaluation, and critical thinking 

that they hoped their students would be able to use in multiple contexts – boundary 

crossing in a situated view (Lave & Wenger, 1991). Critical educators still included 

dispositions as did the functional educators, but also included other facets of student EL, 

such as knowledge and practices. In addition there was an emergent theme of connection 

– connection to nature, connection of content to student lives, including issues in their 

own communities. This represents the growing understanding of the integration of social 

and ecological components of social ecological systems that comes with advancing EL.  
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Surprisingly, the only difference in the view of barriers was between nonformal 

and formal educators. Perhaps this is because of educators working in one of two 

systems: schooling and nonformal settings. Each has their own set of constraints and 

affordances. Nonformal educators work in a non-compulsory setting, so they worry more 

about access, both people’s access to nature, especially those educators in urban settings, 

and their own access to students. In our experience with nonformal environmental 

education providers, supported by the educators in this study, school bookings at many 

nonformal settings drop precipitously at the middle school transition because of more 

complex schedules, transportation woes, and curriculum alignment issues. At the same 

time, tweens and teens move away from out-of-school programming at these sites 

because of increasing demands on their own schedule as well as developmental and 

social changes (Olsson & Gericke, 2016).  

The content and increasing complexity of responses from functional to critical 

levels in both the issue identification and student EL responses are a good example of 

Kempton and Holland’s (2003) “social environmental identity” framework used in the 

contextual perspective. In that framework, people progress from salience, becoming 

aware of environmental issue(s); to viewing themselves as people who are active on 

environmental issues; and finally to having increasing resources, both knowledge and 

social, for sustained engagement with environmental issues. The ends of this spectrum 

can be seen in the educators here. Ethan works with special education students in a public 

high school, and had just taken a class on environmental science the summer before our 

interview, and had become aware of both environmental science content and issues. He is 

at a functional level, but has plans for more advanced behaviors and is eager to learn 
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more – the salience stage. At the other end is Seth, who is a second career middle 

schoolteacher who previously worked in outdoor recreation. He had robust behavior, 

deep knowledge, and was reading environmental books. He has a critical level of EL, 

which becomes apparent in his responses – they are nuanced, and connect multiple 

issues, both historic and current, local and global. His environmental identity is clearly at 

the increasing resources stage.  

Interestingly, of the seven formal educators who identified themselves as second-

career teachers during interviews, four were at a critical level and three were at the upper 

end of the cultural level. These educators came from science research, the nonformal 

environmental education world, outdoor recreation, and government service. This 

suggests that they bring resources with them, as part of their identity that may influence 

their EL and their teaching practice. Perhaps looking for a different way of living to 

address environmental issues that is present at higher levels of EL extends to looking for 

new ways to approach teaching that facilitates an emphasis on connection and practices.   

Further research 

One of the short-comings of research with self-selecting participants is that there 

may be nonresponse bias (Armstrong & Overton, 1977), represented here by the low 

number of educators with functional level of EL. This research should be extended to a 

more robust sample which included educators who are not actively engaged in teaching 

environmental topics, and those who are that are in non-science classrooms, since science 

teachers are over-represented in this sample. To further understand educator EL, there 

should be classroom-based research with educators of different levels of EL to see how 

their EL is enacted in their educational practice.  
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At the same time, seeing the overlap between environmental identity and literacy, 

what experiences can we provide for pre-service teachers to help them develop their EL 

before entering practice? If we view EL as content knowledge for teaching, then at the 

very least science and social studies teachers should be developing their EL. Looking at 

the correlation of the conceptual knowledge, issue knowledge, and environmental justice, 

it is clear that these knowledges are needed as a foundation for more complex ideas, as 

Stables (1998) suggests, but context within social-ecological systems is also needed. One 

such avenue for teacher preparation is to provide out of classroom experiences in the 

community that will develop their knowledge of environmental issues as both social and 

ecological in nature and as happening to real people. There are several ways to reach this 

goal: environmental problem-based learning (Hmelo-Silver, 2004), action research (Carr 

& Kemmis, 2003) or citizen science (Crall, et al., 2013).  All can provide experience with 

the interdisciplinarity of environmental issues, and making room for them in a 

disciplinary curriculum, which is a problem reported by educators in this study and others 

(Borg, et al., 2012; Campigotto & Barrett, 2017; Corney, 2006; Hanna, 1992), as well as 

prepare future educators to use them with their own students. Pedagogies such as these 

that emphasize participation and engagement may also support systems thinking, which 

was correlated with conceptual knowledge, behavior, and environmental justice.  
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Chapter 5. Discussion 

This dissertation has investigated educator environmental literacy (EL) from three 

perspectives: assessing multiple facets quantitatively, examining the relationship between 

self-efficacy, behavior and identity, and finally implementing a continuum model and 

looking at the relationship between level of EL, the practice of issue identification, and 

beliefs about student environmental literacy. These three threads weave together to give a 

more detailed picture of the contextual perspective and lay the ground work for further 

study of educator EL. 

The contextual perspective of EL has four main facets: knowledge, dispositions, 

practices, and behavior and it is situated in social-ecological systems that afford and 

constrain those components. In addition the contextual perspective of EL emphasizes 

practices for both boundary crossing and EL development, and it views EL on a 

continuum of developing engagement that expands on Stables (1998).    

In Chapter 2, I shared the development and use of the Teacher Environmental 

Literacy Assessment (TELA). In an attempt to measure practices of issue identification 

and action planning, the TELA included three environmental scenarios (Figure 3.1). The 

sample was roughly representative of the educator population in the U.S., slightly over-

representing minorities in formal educators and slightly under-representing them in 

nonformal educators. There appeared to be some concerns with the novel self-efficacy 

and environmental identity scales, which may be an artifact of the scale or the sample, 

but needs to be examined more closely. There was strong correlation between knowledge 

and behavior, which is not typical for previous research, but not an anomaly (Genc & 

Akilli, 2016; Murphy and Olson, 2008). There were also moderate correlations between 
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knowledge and environmental identity and issue identification. With the above caution 

about the self-efficacy, it was also moderately correlated with behavior, knowledge, self-

efficacy, Integration of Nature with Self, and knowledge.  There were some demographic 

effects, but perhaps the most interesting one was the difference between nonformal and 

formal educators. Nonformal educators scored higher than formal educators on 

knowledge, behavior, issue identification, and strategy selection. Finally, there was a 

difference in the type of behaviors that experts who completed the scenarios and 

educators (Figure 2.1). Experts more frequently chose system-level behaviors such as 

political and legal action, while educators more frequently chose personal level behaviors 

such as ecomanagement, consumer, and persuasive actions.  

This difference between system-level and personal-level behaviors was revisited 

in Chapter 3, where I described findings from an interview study of a subset of formal 

and nonformal educators who had taken the TELA. Three main intersecting themes 

emerged. (1) A group of educators reported low environmental self-efficacy, with three 

main reasons: their individual contribution was too small in the overall picture, they also 

engaged in negative environmental behavior than counteracted their positive behavior, 

and more systemic, organized behavior was needed for real change. (2) While educators 

ranked system-level behaviors highly for actions they would take to remedy issues that 

arose from the environmental scenarios, they reported engaging in these types of 

behavior infrequently. (3) There appeared to be four main reasons why educators did not 

engage in these system-level behaviors: time, doubt in the political system, inexperience 

with these types of behavior and lack of confidence in one’s ability to do so, and a sense 

of identity that rejected political and activist components.  
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Chapter 4 combines TELA and interview data to examine the relationship 

between EL level, issue identification, and how educators perceived their role in student 

EL. I further elaborated on the traits associated with Stables’ (1998) continuum, and 

expanding it to include multiple types of knowledge, behavior, and issue identification 

practice, then created criteria for each level. Using data extracted from the full TELA, I 

assigned educators to a functional, cultural, or critical level of EL. This was then 

confirmed using a principal components analysis and cluster analysis. The adapted TELA 

appeared to discriminate between levels, with some overlap, as expected from a 

continuum. Using this level assignment, I analyzed responses to interview prompts about 

the reasons they identified issues in the land development and electronics waste scenarios 

and where they would place the waste disposal site in the electronics waste scenario. In 

general, educators with more advanced EL provided reasons that were more elaborate, 

more technical, and that more fully integrated social components of issues. Responses to 

interview questions on their roles in student EL showed that while educators at all levels 

saw developing positive dispositions, it was only at higher levels that knowledge and 

practices gained prominence. A theme of connection – between students and the 

environment, between environmental knowledge and issues and student lives – emerged 

in analysis, and was also more prevalent in later levels of EL. Finally, there were no 

differences in the view of barriers to student EL between educators at different levels, but 

issues of access – to the environment, but also to students – was present only with 

nonformal educators.  
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Implications 

The contextual perspective is a novel framework for EL that pulls together 

situated learning theory (Lave and Wenger, 1991; Wenger, 1999), previous framings of 

EL and implicit values of those frameworks, such as the importance of context. By 

putting context at the forefront of EL, it recognizes the importance of the intersection of 

social and ecological forces. Its emphasis on practices and participation driving the 

advancement of one’s EL and assisting in the movement between social-ecological 

systems aligns it with work on social environmental identity (Kempton & Holland, 2003; 

Stapleton, 2015) which emphasizes the importance of participation and identification to 

sustained environmental action, which is the ultimate measure of EL.  

The findings from this dissertation reveal interesting findings for the contextual 

perspective. First, the principal components analysis indicated that the first component 

was composed of behavior, knowledge, and the practices of issue identification and 

strategy selection. This provides further support that participation, represented by 

changing knowledge, behavior, and practices, are key to environmental literacy, 

providing more explanation of variance in scores than dispositions.  This relationship 

between knowledge, EL level, and issue identification is echoed by interview participants 

in Chapter 4. As the level of EL increased, explanations for issue identification became 

more technical and elaborate.  

In the shortened version of the TELA, there is no longer a correlation between 

behavior and any other scale other than systems thinking.  This is possibly because of the 

change in behavior scoring, with system-level behaviors weighted more than personal-

level behaviors. These more significant behaviors were relatively uncommon in the 
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subsample, for the reasons described above. In addition, there was a moderate correlation 

between systems thinking and INS, supporting the importance of social-ecological 

systems in the conceptual perspective.  

An understanding of the social aspects of environmental issues, such as 

environmental (in)justice is key to the critical level of EL. The environmental justice 

from the knowledge scale on the full TELA was pulled out as its own scale for the 

shortened TELA, and correlated moderately with conceptual knowledge, issue 

knowledge, and systems thinking. That said, only 2 of the 46 interview participants 

scored a maximum score of 3 on the scale, though many of those scoring 2’s could 

provide examples when given the definition of environmental justice, and it was reflected 

in their siting decisions in Chapter 4. This is an area that needs to be addressed in further 

refinement of the scale and in work with educators.  

Future research 

One of the necessary next steps is to use the TELA with a broader audience of 

educators and one with less likelihood of a nonresponse bias (Armstrong & Overton, 

1977). This study should better represents educators without an interest in environmental 

education, and that better represent non-science subjects. In the full sample, 71% of 

respondents taught at least some science. This clearly is not disciplinarily representative 

of the formal teaching population, though it may more closely represent the nonformal 

educator population, which often teaches multiple disciplines. This broader testing may 

also make clear whether the issues with the self-efficacy and environmental identity 

scales are because of the constructed scale or sampling bias.  
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While some of the findings are tied directly to being an educator, such as the 

views of student EL, other findings, such as demographic effects on the TELA and the 

effect of EL level on issue identification rationale, may be applicable beyond educators. 

The TELA and the modified short version from Chapter 4 can be used with any adult 

audience. Indeed, it may be informative to compare educators in multiple settings with 

non-educator adults on overall environmental literacy and to look for similar effects 

found in Chapter 3 – the feelings that individual actions can’t make an impact, and the 

negative identification towards the labels “political” and “activist”.  

Future study with educators should expand to address how educator EL is enacted 

in instruction. With a combination of instructor observation and curriculum (at both 

district and classroom levels) analysis, such a study could build on the findings which 

describe differences in educators’ views of student EL at different points of the 

continuum. This would be particularly interesting with regard to “controversial” topics, 

both local and global, building on the growing body of quantitative work on climate 

change education (e.g. Anderson, 2012; Lombardi & Sinatra, 2013; Wise, 2010). Also of 

interest is how an educator’s identity as political or not may impact instruction, 

particularly in social-ecological systems that are conservative versus those that re 

generally progressive.  

Implications for Practice 

How do we implement the findings from this dissertation to work with in-service 

and pre-service educators? First, based on the initial TELA findings, educators overall 

had moderate levels of knowledge, INS, and issue identification and a low level of 

behavior, with nonformal educators scoring significantly higher on the measures of 
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knowledge, behavior, environmental identity and issue identification. One potential path 

to increasing formal educator EL is to include more environmental education in teacher 

preparation courses. Previous research (Amirshokoohi, 2010; Pe’er, Goldman, & Yavetz, 

2007) has found low levels of EL in pre-service teachers. Others have found it is 

dependent on major (Goldman, Ayalon, Baum & Haham, 2015), though Goldman, 

Yavetz, and Pe’er (2014) found that environment-affiliated majors in a teacher education 

program only attributed gains in knowledge to their course of study and actually became 

more anthropocentric in their values over the course of study. In the contextual 

perspective, participation and practices go hand in hand with changing knowledge, 

together moving one across the continuum of increasing EL. Similarly, Kempton and 

Holland (2003) describe a movement beyond salience of environmental issues that takes 

place with increasing participation in the environmental community. Yet Campigotto and 

Barrett (2017), in their study of student teachers who were actively involved in 

environmental activism and volunteer experiences in a province that required 

environmental integration in the curriculum report that students felt there was no place in 

the pre-service curriculum for that activist role in a curriculum that leans heavily on 

disciplinary curriculum guidelines, and neglects students experiences outside of the 

classroom.  

So how to include these types of experiences in teacher preparation programs is 

the next question. Dada, Eames, and Calder (2017) found that a survey course for pre-

service teachers in New Zealand which covered environmental and sustainability topics 

and environmental education topics resulted in little overall change in knowledge, but 

increased confidence in teaching environmental topics. They suggest deeper dives into 
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topics, and include action strategies, which could transfer to behavior. Such deeper dives 

could take two potential forms. First, partnerships with environmentally active undergrad 

and graduate students from environmental fields and environmentally literate in-service 

teachers have the potential to change participation, develop boundary-crossing practices, 

and increase EL. Second, environmental problem-based learning (Barrows, 1986; Hmelo-

Silver, 2004) holds promise for helping teachers and students grapple with complex 

environmental issues and develop EL practices that will assist in boundary-crossing. Both 

are promising avenues for research/practice programs. While there is a still a great deal to 

be learned about educator EL, the research described in this dissertation provides a strong 

foundation to build upon as we continue to research the topic, and potential paths for 

practice in teacher preparation and professional development.  
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Appendix A. Teacher Environmental Literacy Assessment (TELA) 

Note for administering the TELA: 

The TELA is designed using a contextual perspective, which views environmental 

literacy as embedded within social-ecological systems. This is especially pertinent in the 

Scenarios portion of the TELA. The issue identification and strategy selection questions 

in the Scenarios portion are designed to be scored against the responses of environmental 

experts from the local social-ecological system. In the research presented here, those 

were environmental professionals from academia, state agencies, and environmental non-

profits in the state of New Jersey.  

 

Scoring issue identification 

Calculate the frequency of response for each issue choice in the expert sample and 

determine the top three responses. Assign the most frequent response a value of 3, the 

second-most frequent response a value of 2, and the third most frequent response a value 

of 1. 

 

Use those values to score TELA respondents’ choices. See the scoring example for 

Scenario 2 Issue Identification below: 

Scenario 2 Expert responses and scoring value   

Choice   Points 

Intro toxins  3 

Disproportionate 2 

Harm groundwater 1 
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For example, the response in Scenario 2: 

The placement of the waste disposal plant could damage wildlife habitat.  0 points 

The waste disposal plant could introduce toxins into a community.   3 points 

Would equal   3 points. 

The response  

The waste disposal plant could introduce toxins into a community.   3 points 

The waste disposal plant will harm groundwater and drinking water sources.  

          1 point 

Would equal   4 points 

 

Strategy selection 

Strategy selection responses are useful in illuminating patterns within the TELA sample, 

and for pre-post changes in individuals.  

 

Of most importance in these selections are the top three responses. Calculate the 

frequency of expert responses at each rank – the top three responses at rank order 1, the 

top three responses at rank order 2, and the top three responses at rank 3. Then score 

responses for the TELA sample at each of the top three ranks. So if a respondent choices 

were the same as the expert responses at ranks 1, 2, and 3, they would have a score of 

nine (3 points for rank 1, 3 points for rank 2, and 3 points for rank 3). If a respondent 

chose the second most likely first rank response (2 points), the first most likely second 

choice (3 points), and a choice that was not highly ranked by experts, they would have a 
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score of 5. If there was no agreement at all, the score would be 0. See the scoring for a 

Scenario 2 response below: 

 

 

 

Scoring a strategy choice response 

TELA respondent choices Choice Scores  

Strat  

Eco 

Strat 

Pers 

Strat 

Cons 

Strat 

Pol 

Strat 

Legal 

Strat 

Other 

 

Other 

-Text 

Rank 

1 

Rank 

2 

Rank 

3 

S2 

Strat 

Score 

2 3 1 4 5 6    0  0  2  2 

 

Rank 1 = Consumer 

Rank 2 = Eco-management 

Rank 3 = Persuasion 

 

Scenario 2 Expert ranking and points 

Rank 1 points 

persuasion 3 

legal 2 

  
Rank 2 Points 

Political 3 

Legal 2 

  
Rank 3 Points 

Consumer 3 

persuasion 2 

ecomanagement 2 

legal 2 
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TELA items 

There are many different kinds of animals and plants, and they live in many different 

types of environments. What is the word used to describe this idea? 

o Multiplicity     

o Biodiversity     

o Socio-economics     

o Evolution     

o Don't know     

 

 

Carbon monoxide is a major contributor to air pollution in the U.S.  Which of the 

following is the biggest source of carbon monoxide? 

o Factories and businesses     

o People breathing     

o Motor vehicles     

o Trees     

o Don't know     

 

 

How is most of the electricity in the U.S. generated? Is it…. 

o By burning oil, coal, and wood     

o With nuclear power     

o Through solar energy     

o At hydro-electric plants     

o Don't know     
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What is the most common cause of pollution of streams, rivers, and oceans? Is it… 

o Dumping of garbage by cities     

o Surface water running off yards, streets, paved lots, and farm fields     

o Trash washed into the ocean from beaches     

o Waste dumped by factories     

o Don't know     

 

 

Which of the following is a renewable resource? 

o Oil     

o Iron ore     

o Trees     

o Coal     

o Don't know     

 

 

Ozone forms a protective layer in the earth’s upper atmosphere. What does ozone protect 

us from? Is it… 

o Acid rain     

o Global warming     

o sudden changes in temperature     

o Harmful, cancer-causing sunlight     

o Don't know     
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Where does most of the garbage in the U.S. end up? 

o Oceans     

o Incinerators     

o Recycling centers     

o Landfills     

o Don't know     

 

 

What is the name of the primary federal agency that works to protect the environment? Is 

it the… 

o Environmental Protection Agency (the EPA)     

o Department of Health, Environment, and Safety (the DHES)     

o National Environmental Agency (the NEA)     

o Federal Pollution Control Agency (the FPCA)     

o Don’t know     

 

 

Which of the following household wastes is considered hazardous waste? Is it… 

o Plastic packaging     

o Glass     

o Batteries     

o Spoiled food     

o Don't know     
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What is the most common reason that an animal species becomes extinct? Is it because...  

o Pesticides are killing them     

o Their habitats are being destroyed by humans     

o There is too much hunting     

o There are climate changes that affect them     

o Don't know     

 

 

Melting of Arctic snow and ice will likely result in rising sea levels. 

o True     

o False     

 

 

Scientists have not determined the best solution for disposing of nuclear waste. In the 

U.S., what do we do with it now? Do we...  

o Use it as nuclear fuel     

o Sell it to other countries     

o Dump it in landfills     

o Store and monitor the waste     

o Don't know     
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What is the primary benefit of wetlands? Do they 

o Promote flooding     

o Help clean the water before it enters lakes, streams, rivers, or oceans     

o Help keep the number of undesirable plants and animals low     

o Provide good sites for landfills     

o Don't know     

 

 

How long does it take for C02 in the atmosphere to disperse? 

o 20 years     

o 50 years     

o 75 years     

o 100 years     
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Dispositions 

 

Self-efficacy 

 

Where would you place yourself on each of the following statements about making a 

change for the better in the environment?  Select the choice that best describes how you 

feel about the statement. 

 
Strongly 

disagree   
Disagree   

Somewhat 

disagree 

Neither 

agree 

nor 

disagree   

Somewhat 

agree   
Agree   

Strongly  

agree   

I feel 

confident in 

my ability to 

create a 

change in the 

environment.    

o  o  o  o  o  o  o  

I can choose 

behaviors that 

help the 

environment.    
o  o  o  o  o  o  o  

I usually 

make good 

choices on 

environmental 

issues.    

o  o  o  o  o  o  o  

I am 

confident in 

my ability to 

work with 

others to 

create a 

change to 

benefit the 

environment.    

o  o  o  o  o  o  o  

 

 

 

Page Break 
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Integration of Nature in Self  

 

Below, please choose the picture which best describes your relationship with the natural 

environment, with one circle representing you and the other representing the natural 

environment. Please answer spontaneously with what comes to your mind first. 

o      
o      
o   
o   
o   
o   
o   

 

 

Page Break 
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Environmental Identity 

 

Select the choice which best describes how closely the statement describes you. 

 

 Not at all   Slightly   Not sure   Somewhat   Very much   

I feel like I have a 

strong connection to 

the environment.    o  o  o  o  o  
I am aware of one or 

more environmental 

issues.    o  o  o  o  o  
I often think about 

one or more 

environmental 

issues.    
o  o  o  o  o  

I see myself as 

someone who cares 

for the environment 

in one or more ways.    
o  o  o  o  o  

I believe that I am 

responsible for 

taking care of the 

environment.    
o  o  o  o  o  

I believe that others 

are responsible for 

caring for the 

environment    
o  o  o  o  o  

I believe that nature 

and people are 

interconnected.    o  o  o  o  o  
I have made changes 

in my life to remedy 

one or more 

environmental 

issues. (8)  

o  o  o  o  o  

 

 

 

Page Break 
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Behavior 

 

We can engage with environmental issues in many different ways, depending on the issue 

and the circumstances around it. Below are some types of ways to address issues.  

 

Eco-management refers to directly working with the environment to improve it – i.e. 

planting trees, picking up litter, recycling. Have you engaged in eco-management in the 

last two years? 

o Yes     

o No     

 

Skip To: Q37 If We can engage with environmental issues in many different ways, depending on 

the issue and the ci... = No 

 

Page Break 
 

 

Can you please share some examples? 

________________________________________________________________ 

 

 

Persuasion refers to discussing an environmental issue in private or public conversations 

to inform or convince others of your position on an issue. For educators, this would 

include discussing environmental issues in the classroom that are not included in your 

school curriculum. Have you engaged in persuasion in the last two years? 

o Yes     

o No     

 

Skip To: Q41 If Persuasion refers to discussing an environmental issue in private or public 

conversations to info... = No 

 

Page Break 
 

 

Can you please share some examples? 

______________________________________________________ 

________________________________________________________________ 
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Page Break 
 

Consumer action refers to making an impact on an environmental issue through 

purchasing or not purchasing products. Have you engaged in consumer action in the last 

two years? 

o Yes     

o No     

 

Skip To: Q45 If Consumer action refers to making an impact on an environmental issue through 

purchasing or not pu... = No 

 

Page Break 
 

 

Can you please share some examples? 

________________________________________________________________ 

________________________________________________________________ 

 

 

Page Break 
 

 

Political action refers to working within the processes of local, state or federal 

government to change the outcome of an environmental issue. Have you engaged in 

political action in the last two years? 

o Yes     

o No     

 

Skip To: Q49 If Political action refers to working within the processes of local, state or federal 

government to... = No 

 

Page Break 
 

 

 

Can you please share some examples? 

________________________________________________________________ 

________________________________________________________________ 
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Legal action refers to using the enforcement of existing local state, or federal laws to 

remedy an environmental issue. Have you engaged in legal action in the last two years? 

o Yes     

o No     

 

Skip To: Q53 If Legal action refers to using the enforcement of existing local state, or federal 

laws to remedy a... = No 

 

Page Break 
 

 

 

Can you please share some examples? 

________________________________________________________________ 

 

 

Page Break 
 

 

 

Have you engaged in a method of addressing an environmental issue that does not fit into 

any of the above categories? If so, please explain here.  

________________________________________________________________ 

 

 

Page Break 
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Scenarios (practices) 

 

The following section consists of three scenarios and related questions. Read each 

scenario and answer the questions to the best of your abilities. 

 

 

Page Break 
 

 

Scenario 1 

Guy Hubbard is retiring from farming. His farm, totaling 150 acres, is now up for sale. A 

developer, Jensen Brothers Inc., is interested in purchasing the farm and has applied to 

the zoning board for a variance to create a multi-use community. This community would 

introduce both housing and shops to the property.     

 

What are the two most relevant environmental issues generated by this scenario? Pick 

two.  

▢  The development will change the water runoff in the area     

▢  The development will remove a carbon sink and accelerate global warming     

▢  The development will reduce habitat for local plant and animal species     

▢  The development will introduce an economic benefit to the area     

▢  The development will introduce toxins or pollutants into the environment     

▢  There is a change in the local culture because of the proposed development.     

▢  There are no environmental issues because of the proposed development.     

▢  Other  (8) ________________________________________________ 

 

 

Page Break 
 

    

Which of these strategies would you most likely use to remedy the issue(s) identified 

above? Drag and drop the options in the list to put them in rank order from 1 (most 

likely) to 6 (least likely).  

 

______ Eco-management (directly working with the environment to improve it – 

i.e. planting trees or picking up litter)   
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______ Persuasion (discussing the issue in private or public conversations to 

convince others of your position on the issue)   

______ Consumer (making an impact on the issue through purchasing or not 

purchasing products)  

______ Political (working within the local, state or federal government to change 

the outcome of an issue)   

______ Legal (using the enforcement of existing local state, or federal laws to 

remedy an environmental  issue.)   

______ Other (open response)   

 

 

Page Break 
 

 

Which factors would you take into account in deciding what action to take? Drag and 

drop the options in the list to put them in rank order from 1 (most important) to 4 (least 

important). 

______ Economic   

______ Social/cultural   

______ Environmental   

______ Other   

 

 

Page Break 
 

 

A friend has identified effluent as an important issue with the proposed new land use. At 

what level is this best handled? 

o Personal     

o Municipal     

o State     

o Federal     

o I do not know what effluent is     

 

 

Page Break 
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Scenario 2   
Corporation X has developed a new electronic device, the Thingamajig, which has 

become very popular. With the increased production, they must decide where to place an 

additional waste disposal plant. One option is in a rural area that is previously 

undeveloped, but has a small white population. A second option is in an urban area with 

low property values and a primarily minority population. The final option is a site 

overseas in a developing country. 

 

  What are the two most relevant environmental issues generated by this scenario? Pick 

two. 

▢  The placement of the waste disposal plant could damage wildlife habitat.     

▢  The placement of the waste disposal plant will create an economic benefit 

to the community.     

▢  The waste disposal plant could introduce toxins into a community.     

▢  The waste disposal plant will create more solid waste.     

▢  The waste disposal plant will harm groundwater and drinking water sources.     

▢  The waste disposal plant will disproportionately affect disadvantaged 

communities.     

▢  The waste disposal plant will create runoff issues.     

▢  There are no environmental issues because of the waste disposal plant.  (8)  

▢  Other  (9) ________________________________________________ 

 

 

Page Break 
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Which of these strategies would you most likely use to remedy the issue(s) identified 

above? Drag and drop the options in the list to put them in rank order from 1 (most 

likely) to 6 (least likely). 

 

______ Eco-management (directly working with the environment to improve it – 

i.e. planting trees or picking up litter)   

______ Persuasion (discussing the issue in private or public conversations to 

convince others of your position on the issue.)   

______ Consumer (making an impact on the issue through purchasing or not 

purchasing products)   

______ Political (working within the local, state or federal government to change 

the outcome of an issue)   

______ Legal (using the enforcement of existing local state, or federal laws to 

remedy an environmental  issue)   

______ Other   

 

 

Page Break 
 

 

Which factors would you take into account in deciding what action to take? Drag and 

drop the options in the list to put them in rank order from 1 (most important) to 4 (least 

important). 

______ Economic   

______ Social/cultural   

______ Environmental   

______ Other   

 

 

Page Break 
 

 

 

Which of these resources is most likely to be affected by leachate from waste disposal? 

o Air     

o Soil     

o Water     

o I do not know what leachate is     

 

 

Page Break 
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The location of hazardous material sites can be an issue of environmental justice. Briefly 

explain what environmental justice is.  

________________________________________________________________ 

________________________________________________________________ 

________________________________________________________________ 

 

 

    

The company decides to locate the waste disposal facility in a developing country. Click 

the bubble of the appropriate category to sort the following into social, economic and 

ecological impacts: 

 Social   Economic   Ecological   

Increased carbon emissions from shipping    o  o  o  
Increased jobs in the locale of the waste 

disposal    o  o  o  

Increased exploitation of the world’s poor    o  o  o  
Increased air and water pollution in the 

locale of the waste disposal    o  o  o  

Supporting technological innovation    o  o  o  

Preserve landscapes at home    o  o  o  
 

 

 

Page Break 
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Scenario 3   
 

The Harrison’s deer, a small relative of the white-tailed deer that lives in mountainous 

areas, is being considered for the endangered species list. This would mean it can no 

longer be hunted, and its habitat may be preserved. International Logging wants to log a 

large area of land in the middle of the Harrison’s deer’s range. A group of local people 

want to preserve the land. 

What are the 2 most relevant environmental issues generated by this scenario? Pick two. 

▢  Logging the land could speed up the extinction of the deer.     

▢  Preserving the land could damage the local economy.     

▢  Air pollution from burning logging remnants.     

▢  Listing the deer as an endangered species.     

▢  Logging the area will disproportionately affect disadvantaged communities.     

▢  There are no environmental issues because of the logging.     

▢  Other    ________________________________________________ 

 

 

Page Break 
 

 

Which of these strategies would you most likely use to remedy the issue(s) identified 

above? Drag and drop the options in the list to put them in rank order from 1 (most 

likely) to 6 (least likely).    

______ Eco-management (directly working with the environment to improve it – i.e. 

planting trees or picking up litter)   

______ Persuasion (discussing the issue in private or public conversations to 

convince others of your position on the issue.)   

______ Consumer (making an impact on the issue through purchasing or not 

purchasing products)   

______ Political (working within the local, state or federal government to change the 

outcome of an issue)   

______ Legal (using the enforcement of existing local state, or federal laws to 

remedy an environmental  issue)   

______ Other   
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Which factors would you take into account in deciding what action to take? Drag and 

drop the options in the list to put them in rank order from 1 (most important) to 4 (least 

important). 

______ Economic   

______ Social/cultural   

______ Environmental   

______ Other   

 

 

Page Break 
 

 

Harrison’s deer is not listed as endangered, and International Logging logs the land in the 

middle of the Harrison’s deer’s range, but they must make land management decisions 

that promote genetic diversity in the species. Which are ways that they can achieve that 

goal? 

o Fund a zoo exhibit of the deer     

o Log only during certain hours of the day     

o Provide wildlife corridors across the logging areas     

o Move all the deer to one section of the range     

 

 

Page Break 
 

 

Logging International decided to move all the deer to half of the range and log the other 

half. What are some threats to the deer population in this smaller area?  

________________________________________________________________ 

________________________________________________________________ 

_______________________________________________________________ 

 

 

Page Break 
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The logging pushes the Harrison’s deer to extinction. Which is a likely effect of the loss 

of the species? 

o A die-off of large trees in the area     

o A change in forest plant structure     

o An increase in flooding in the area     

o A change in wildlife structure     

 

 

Page Break 
 

 

Demographics 

 

This final set of questions is for classification purposes only.  As stated at the beginning 

of the survey, we have no way of linking your answers to these or any questions to your 

identity. This is the last set of questions. 

 

 

Page Break 
 

 

 

What is your gender? 

o Male     

o Female     

o Other     

o I prefer not to say     

 

 

 

Do you identify as Hispanic, Latina/o, or of Spanish origin? 

o Yes     

o No     
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What race do you consider yourself to be? 

o White     

o Black or African American     

o American Indian or Alaska Native     

o Asian American / Pacific Islander     

o Other/More than one race     

 

 

 

What is the highest level of education you have attained? 

o Less than high school     

o High school graduate/GED/Equivalent     

o Some college     

o Associate's degree     

o Bachelor's degree     

o Some graduate or professional school     

o Master's degree (MA, MS, MFA, MF, MSN, etc.)     

o Doctoral degree (MD, PhD, DO, DVM, etc.)  (8)  
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How would you describe yourself financially? 

o Struggling     

o Stable     

o Comfortable     

o Affluent     

 

 

 

Which of the following categories best describes the area where you live? 

o Urban (city center with dense housing)     

o Suburban (just outside the city, with more spread out housing)     

o Rural (far away from a city, with very wide-spread housing)     

 

 

 

Which setting do you teach in? 

o Public School     

o Private school     

o Afterschool program     

o Nonformal site (aquarium, museum, nature center, zoo, etc.)     

 

 

 

What grades do you most often teach?  

o K-2     

o 3-5     

o 6-8     

o 9-12     

o Other    ________________________________________________ 
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What subject(s) do you teach? 

▢  Earth Science     

▢  Life Science     

▢  Physical Science     

▢  Environmental Science     

▢  English/ Language Arts     

▢  Performing Arts     

▢  Visual Arts     

▢  Computer Science/Technology   

▢  Health/Physical Education    

▢  Social Studies/History   

▢  Foreign Language   

▢  Special Education   

▢  Gifted Education   

 

 

 

If you would be interested in participating in an interview about questions in this 

assessment, please leave your email below. Those people chosen to participate will be 

compensated with a $50 Amazon gift card for the 45 minute interview. 

________________________________________________________________ 

 

 

 

Thank you for taking the survey!  
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Appendix B. TELA Demographics 

 

Personal Demographics 

Gender 

 n Percent 

Female 201 77.3 

Male 55 21.2 

Other 4 1.5 

Hispanic 

 n Percent 

No 229 88.1 

Yes 31 11.9 

Race 

 n Percent 

White 200 76.9 

Black/African American 29 11.2 

Other / More than one 20 7.7 

Asian America / Pac Islander 11 4.2 

Highest level of education 

 n Percent 

Masters 107 41.2 

Bachelors 90 34.6 

Some grad school 26 10.0 

High School 11 4.2 

Associate 9 3.5 

Some college 9 3.5 

Doctorate 8 3.1 

Financial status 

 n Percent 

Stable 131 50.4 

Comfortable 88 33.8 

Struggling 36 13.8 

Affluent 5 1.9 

Educator residence 

 n Percent 

Suburban 179 68.8 

Urban 53 20.4 

Rural 28 10.8 
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Instructional Demographics 

Instructional setting 

 n Percent 

Public school 183 70.4 

Nonformal 45 17.3 

Private school 28 10.8 

Afterschool 4 1.5 

Grade(s) taught 

 n Percent 

9-12 75 28.8 

3-5 60 23.1 

6-8 53 20.4 

K-2 39 15.0 

K-12 17 6.5 

Multiple grades < including 6 8 3.1 

other 5 1.9 

K-8 3 1.2 

Subject(s) taught 

 n Percent 

Multiple Sciences 72 27.7 

Multiple subjects incl Science 68 26.2 

English / Language Arts 24 9.2 

Special Education 15 5.8 

Life Science 14 5.4 

Environmental Science 13 5.0 

Earth Science 12 4.6 

Computer Science / Technology 9 3.5 

Physical Science 6 2.3 

Visual Arts 6 2.3 

Social Studies / History 6 2.3 

Foreign Language 5 1.9 

Performing Arts 4 1.5 

Health / Phys Ed 4 1.5 

Gifted Education 2 .8 
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Appendix C. Interview sample demographics 

Interview sample individual demographics  

n Percent 

Gender 

Female 34 73.9 

Male 12 26.1 

Other 0 0 

Hispanic, Latina/o 

No 43 93.5 

Yes 3 6.5 

Race 

White 39 84.8 

Other/More than one race 4 8.7 

Black or African American 3 6.5 

American Indian or Alaska Native 0 0 

Asian American / Pacific Islander 0 0 

Education 

Bachelor's 13 28.3 

Master's 24 52.2 

Some graduate 8 17.4 

Doctoral 1 2.2 

Less than high school 0 0 

High school /GED 0 0 

Associate's 0 0 

Some college 0 0 

Financial 

Stable 25 54.3 

Comfortable 11 23.9 

Struggling 8 17.4 

Affluent 2 4.3 
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Residence 

Suburban 27 58.7 

Urban 13 28.3 

Rural 6 13.0 

 

 

Interview sample instructional demographics 

Instructional Setting 

Public 23 50.0 

Nonformal 19 41.3 

Private 4 8.7 

Afterschool 0 0 

Grade(s) taught 

3-5 11 23.9 

6-8 11 23.9 

9-12 10 21.7 

K-12 7 15.2 

K-2 6 13.0 

K-5 1 2.2 

Subject(s) taught 

Multiple sciences 20 43.5 

Multiple subjects including science 11 23.9 

Foreign language 3 6.5 

Life science 2 4.3 

Environmental science 2 4.3 

Multiple subjects, no science 2 4.3 

English/language arts 2 4.3 

Social studies/history 2 4.3 

Physical science 1 2.2 

Special education 1 2.2 
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Interview sample demographics, by setting  

Nonformal K-12 Total 

Gender 

Female 16 18 34 

Male 3 9 12 

Hispanic, Latina/o 

No 18 25 43 

Yes 1 2 3 

Race 

White 16 23 39 

Other/More than one race 2 2 4 

Black or African American 1 2 3 

Am Indian or Alaska Native 0 0 0 

Asian American / Pacific  Islander 0 0 0 

Education 

Master's 5 19 24 

Bachelor's 10 3 13 

Some graduate 4 4 8 

Doctoral 0 1 1 

Associate's 0 0 0 

High school /GED 0 0 0 

Less than high school 0 0 0 

Some college 0 0 0 

Financial 

Stable 12 13 25 

Comfortable 3 8 11 

Struggling 4 4 8 

Affluent 0 2 2 
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Residence 

Suburban 9 18 27 

Urban 6 7 13 

Rural 4 2 6 

Grade(s) taught 

3-5 8 3 11 

6-8 0 11 11 

9-12 1 9 10 

K-12 7 0 7 

K-2 2 4 6 

K-5 1 0 1 

Subject(s) taught 

Multiple sciences 10 10 20 

Multiple subjects including science 6 5 11 

Foreign language 0 3 3 

Life science 1 1 2 

Environmental science 2 0 2 

Multiple subjects, no science 0 2 2 

English/language arts 0 2 2 

Social studies/history 0 2 2 

Physical science 0 1 1 

Special education 0 1 1 
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