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 Education is often viewed as a catalyst of change. Arguably, the 
future of our Planet is dependent on education that nurtures sustainable 
ways of thinking and living in our environment.  This thesis seeks to 
argue that in order for abstract principles of sustainability to be 
understood, individuals need to have opportunities to explore and be a 
part of designing and experiencing their own places.  Specifically, my 
thesis suggests that high school students in public schools should take an 
active part of this educational process.   

To test this theory, I investigated three high school sustainability 
programs in Austin, Texas that utilize place-based pedagogy.  What was 
realized is that each program envisions sustainability programming that is 
integrative and experiential, but due to the current mechanistic education 
system the daily programming can be difficult.  This result has led me to 
theorize that the entire educational system needs to be transformed in 
order for sustainability education to exist.  However, I finally propose a 
more practical approach, and thus offer twelve generalized heuristic 
questions for sustainable design educators to consider and assist them in 
building social capital between themselves and the public school system.   
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Chapter 1 

Sustainability Education Situated in Place 

I am writing these words from inside a 540 square foot sustainably 

designed solar powered house where my husband and I live.  This green 

building, the Super Nifty Action Package (SNAP) house, was designed 

and built by University of Texas at Austin students for the Solar 

Decathlon Competition.1  The Decathlon competition challenges students 

to build sustainable buildings and tackle environmental issues that are 

associated with the building industry, such as: 

• 39.4% of the total U.S. energy consumed,  

• 38.1% of the nation’s carbon dioxide emissions,  

• and a leading source of impairments in rivers, lakes, and estuaries.2   

 

 This competition not only resulted in the development of a house 

that undertakes these challenges, but also provided university students an 

opportunity to apply practical learning and skills associated with green 

                                                            
1 The Solar Decathlon competition is held every two years.  It is sponsored by the 
Department of Energy and the National Energy Research Laboratory. 
http://www.solardecathlon.org/  
2 U.S. Environmental Protection Agency Green Building Workgroup, “Buildings and the 
Environment: A Statistical Summary,” December 20, 2004. 
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buildings.  Some features that the students integrated into the design 

include:  a 7.9 kilowatt solar panel system, a solar thermal hot-water 

system, passive design, recycled and recyclable materials, rain barrels, a 

roof garden, and energy efficient appliances.    To test these features the 

students presented their house and competed against other university 

teams at the Washington Mall in October 2005.   

 When the SNAP house returned to its home in Austin, Texas, 

Blackland Community Development Corporation (BCDC), a low-income 

housing provider purchased the home.   The BCDC’s core objective for the 

building is to test and display how low-income housing can also include 

affordable utility bills as a result of sustainable design.  From the 

perspective of the SNAP house students, this exchange of ownership was 

a gesture of how the sustainably designed building can serve as a resource 

to the local community. 

 As the first actual tenants in the SNAP house, our tasks include 

assessing the performance of the systems, restoring and maintaining the 

home, and conducting educational tours for the community.   During 

these tours, there is one particular sustainable feature that is not 

represented by the technology or the design- this is the social aspect of 
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this piece of architecture.  As the tour guide, I assure that this element is 

expressed throughout my presentation.  I describe to the interested parties 

the previously mentioned points of how the competition provided 

practical learning for the students, the story about the collaboration 

between BCDC and the University of Texas at Austin, the need for green 

building to be aligned with affordability, and how the building serves as a 

teaching tool for our local community.   

 My association with green buildings combined with my personal 

concerns with environmental issues fostered my role as an educator.  I 

agree, like scholar Andres Edwards, that “through education, 

sustainability can become firmly established within the existing value 

structure of societies while simultaneously helping that value structure 

evolve towards a more viable long-term approach to systemic global 

problems.” 3   

 My role at the SNAP house exemplifies this, as well as my past role 

as a former green construction trainer for Casa Verde Builders (CVB) in 

Austin, Texas.  At CVB I also had an opportunity to apply my philosophy 

                                                            
3 Andres R. Edwards, The Sustainability Revolution: Portrait of a paradigm shift (Gabriola 
Island: New Society Publishers, 2007) pp. 23. 
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in my work with young adults.  This is a particular demographic group 

that I believe has a central role in sustaining our places.  My experiences 

during this employment further illustrate this point. 

 For fifteen years, CVB youth program has educated disadvantaged 

charter high school students and other volunteers on how to build green 

affordable homes for low-income neighborhoods in East Austin.  During 

my time spent with the organization, I was afforded the opportunity to 

connect students to larger environmental issues.  For example, I taught 

them why we use passive ventilation house designs and systems as well 

as low volatile organic compounds (VOCs) to ensure a better indoor air 

quality (IAQ) for the future residents.  This is in comparison to some 

conventional homes built where poor IAQ sometimes results in allergies, 

chronic asthma, and potential cancer of the inhabitants.   

 On a personal level, I took one of the youth members to a local 

neighborhood farm, Boggie Creek.  That afternoon, I watched a 20 year 

old male pick his first batch of strawberries.  This was the first time he had 

ever been to a farm or gathered food from the ground.  His understanding 

of available food had only been what he could buy at the grocery store or 

local fast food restaurant.    
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 My experiences with CVB provided me with two valuable 

observations.  First, that youth can be inspired to make changes if there 

are community members invested in helping them along and if the youth 

are at the center of the learning process.  This is especially true for young 

adults when at this particular developmental stage they can comprehend 

complex cognitive ideas.4  Moreover, they are also at a pivotal point of 

their lives to make individual decisions about their futures.  My second 

observation is that these participatory moments and programs not only 

change students, they also change the communities in which they are 

concentrated.  For example, the neighborhood where CVB built over 30 

homes was once a place where a pizza man would not deliver because the 

area was not safe.  Now children can be seen playing outside in the 

neighborhood after school. 

 My observations and practices in the field of green building 

education is the personal catalyst driving my desire for future research 

and my choosing to apply for graduate school.  This is reflected in my 
                                                            
4 According to Discovering Psychology psychologist Dr. Philip G. Zambardo, young 
adults between the ages of 16-19 years old develop reasoning that is fluid and they 
increase their use in formal logic.  In addition, they have the ability to cope with new 
problems and situations.  During this particular period, young adults are also focused on 
developing their identity. 
http://www.learner.org/discoveringpsychology/development/index.html (Last 
visited: October 14, 2008) 
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choice of research topic and structure, and is explained in the following 

section. 

Thesis Argument, Structure, and Significance 

 My personal interaction and commitment to the environment and 

sustainability education has largely shaped both my general and specific 

argument for this research.   My general hypothesis is that sustainability 

cannot be defined or successfully practiced in abstract ways.  Rather, it is 

realized through individuals engaging in concrete acts, in specific places, 

at a particular time - something I have come to call situated actions.  I am 

not arguing that abstract principles of sustainability are not useful, but 

that situated actions and local knowledge- knowledge understood through 

interactions with one’s place- are necessary for abstract principles of 

sustainability to be successful in particular places.   

Specifically, I am arguing that as a secondary environmental 

educator it is helpful to follow the same logic.  Sustainability cannot only 

be perceived as an abstract concept for students, but something that they 

can explore and be a part of by designing and experiencing their own 

places.  Education that engages students at the cognitive, affective, and 
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behavioral levels allows students to be a part of sustainable place-making.  

Place-based education provides them with the ability to envision 

alternative possibilities.  It connects abstract ideas about sustainability 

through practical learning, thus allowing the students to be the agents of 

change.  

 To support and challenge this argument, I rely on theory and 

empirical research.  The theoretical research, in chapter three utilizes 

supporting literature about sustainability, place attachment, and 

environmental education.  I center my argument in a specific place, so 

chapter four presents the context of where the empirical research resides- 

Austin, Texas.  Chapter five is a collection of empirical data gathered from 

three case study programs.  These case studies provide a grounded 

perspective of such pedagogy in practice.  As a result of this analysis, in 

the final chapter my research provokes me to present a new question.   

 This research contributes to the larger field of study in three ways.  

First, it provides an additional work of theory that emphasizes the 

relevance that youth education plays in the sustainability movement.  

Second, it provides those interested in integrating sustainable design 

education with a bit of knowledge about how the educational system and 
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environmental education can support each other.  Finally, since it is not 

only students that can learn and implement change in their places; it is my 

belief that this research is applicable for all life-long learners.    

 Educational philosopher, John Dewey, best emphasizes this last 

point.  In his 1897 essay, “My Pedagogical Creed,” he stated:  “I believe 

that education; therefore is a process of living and not a preparation for 

future living.”5   Following this same logic, this home where I write these 

words, my past commitment to the students of CVB, this research paper, 

and my future, are collectively a dedication to how we as citizens should 

always be consciously engaged in the process.  In other words, we create 

the situated actions. 

 Since this thesis is part of my process of learning, my methodology 

and methods employed are presented in the next chapter.  

 

 

 

                                                            
5 John Dewey, “My Pedagogical Creed,” in The School Journal, Volume LIV, No. 3 
(January 16, 1897), pages 77-80. 
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Chapter 2  

Methodology and Methods 

Based on my own associations explained in the previous chapter, it is safe 

to assume that there are personal biases in my research.   Therefore, I 

cannot claim that I have taken an entirely objective approach to this study.  

Actually, it is my own personal philosophy that by coming forth in my 

assumptions I will give readers a clear indication of why I am engaged in 

the topic.  In addition, I believe that the situated research approach that I 

assume provides a grounded insight on the topic studied.   

 For some, my particular system of inquiry poses a challenge for 

quality and overall validity of my thesis.  Therefore, I follow other social 

science researcher’s methodological approaches in trying to establish my 

argument.   In order to do accomplish this, in this chapter I will clarify my 

research paradigm, elaborate on the structure and methods utilized in this 

study, and measure the soundness of this thesis.   In addition, I offer two 

personal learning points (caveats) that I have discovered throughout the 

process. 
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A Social Constructivist Research Paradigm 

In the book, Handbook of Qualitative Research, editors Norman K. Denzin 

and Yvonna S. Lincoln explain that a research paradigm loosely defines 

the three points of the researcher’s system of inquiry:   

1. ontology - perception of how the researcher relates to what is being 
researched, 

2. epistemology - perception of knowledge, 

3. and, methodological procedures – strategic methods of gathering 

and interpreting data.  

Assuming a social constructivist paradigm, my inquiry according to 

Denzin and Lincoln is one that “assumes a relativist ontology (there are 

multiple realities), a subjectivist epistemology (knower and subject create 

understandings), and a naturalistic (in the natural world) set of 

methodological procedures.”6  I accept their definition, with the exception 

of relativist ontology, and will utilize these three attributes of a social 

constructivist paradigm as a framework to follow.  Table 2.1 outlines these 

three points and my approach taken for this study. 

                                                            
6 Norman K. Denzin and Yvonna S. Lincoln, Handbook of Qualitative Research, (Thousand 
Oaks: Sage Publications, 1994) pp. 14 



11 

 

 

(Table 2.1: A Social Constructivist Research Paradigm)  

 

 According to Denzin and Lincoln, a relativist’s ontology means that 

one believes that there are a multiple realities and relationships of what is 

being studied and each version is equally true, or useful.  I am cautious in 

assuming such a position and prefer to take a more pragmatic perspective 

in how I relate to this study.  Richard Rorty explains the distinction 

between relativism and pragmatism in his book, Objectivity, Relativism, and 

Truth.  He states that relativists attempt to “ground solidarity in 

objectivity.”  Meaning, relativism create a “metaphysics which has room 

for a special relation between beliefs and objects which will differentiate 

true from false beliefs.”7   Pragmatist, however, wish to reduce objectivity 

                                                            
7 Richard Rorty, Objectivity, Relativism, and Truth, (Cambridge: Cambridge University 
Press, 1991) pp. 22 

Research 
Paradigm 

Definition 
 

Social 
Constructivist 

Paradigm 

Ontology Researcher’s relationship to what is being studied Pragmatic 

Epistemology How knowledge is perceived Grounded and Situated 
Methodological 

Procedures The choice of methods utilized to gather data 
Tends to rely more on 
qualitative data 
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to solidarity and “do not require either metaphysics or an epistemology.”8   

They instead view truth that is constructed from multiple opinions and 

informed by emergent knowledge, best worked out for the betterment of 

the common good.   In my case, my relationship with what is being 

studied is based on my personal experiences of sustainability and 

education as well as the numerous theorists and individuals that share 

similar logic. 

 The second attribute of a social constructivist paradigm is to take a 

subjective approach to epistemology.  A subjective approach to 

epistemology is to place value on knowledge that is derived primarily 

from personally interacting with the research topic versus knowledge 

obtained through an objective or distanced standpoint.  It is to place value 

on situated (either self or local) knowledge.  This is similar to what 

feminist philosopher, Donna Haraway calls “situated knowledges”.  In 

her article, “Situated Knowledges: The Science Question in Feminism and 

the Privilege of Partial Perspective,” she states: 

I am arguing for politics and epistemologies of location, positioning 
and situating, where partiality and not universality is the condition 

                                                            
8 Richard Rorty, Objectivity, Relativism, and Truth, (Cambridge: Cambridge University 
Press, 1991) pp. 22 
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of being heard to make rational knowledge claims.  These are 
claims on people’s lives.  I am arguing for the view from a body, 
always a complex, contradictory, structuring and structured body, 
versus the view from above, from nowhere, from simplicity.9 

 

This concept, as it relates to this thesis, means that my comprehension of 

the topic studied is largely supported by the insight and practices of those 

that are being studied.  This is especially apparent in chapter five where I 

take a situated approach and use personal interviews and observational 

studies to support my concluding summaries.  In this chapter, I favor 

subjective knowledge over knowledge that is obtained from afar.  

 How my subjective approach is put into practice is reflected 

through the third attribute of a social constructivist paradigm- a naturalist 

methodological procedure.  A naturalistic methodological procedure is to 

center ones research methods and structure within the context of the topic 

of study.  When using this methodology, it is helpful to established 

measures to validate one’s research.  To validate this study, I find Egon 

Guba’s four criteria for a naturalistic approach a helpful outline to follow.  

Guba’s four criteria: credibility, transferability, dependability, and 

                                                            
9 Donna Haraway, “Situated Know ledges: The Science Question in Feminism and the 
Privilege of Partial Perspective,” Feminist Studies, Vol. 14, No. 3 (Autumn, 1988), pp. 589 
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confirmability, is clearly summarized by architecture researchers, Linda 

Groat and David Wang, in their book, Architectural Research Methods.10   

 According to Groat and Wang, “The idea behind credibility is to 

establish truth value by taking into account the natural complexities 

inherent in the situation or circumstances being studied.”11  One method 

that establishes credibility is to triangulate one’s data.  Triangulation is 

achieved by “using a variety of data sources, multiple investigators, 

and/or a combination of data collection techniques in order to cross check 

data and interpretation.”12  Within this study I attempt to triangulate my 

data through theoretical perspectives on the research topic in chapter 

three, the contextual data in chapter four, and the collected and empirical 

data collected in three case studies and interpreted in chapter five.  The 

narratives reconstructed from these are based on participant observation, 

program literature, and interviews.  

 To ensure transferability, the “extent to which the conclusions of 

one study can be applied to another setting or circumstance,” Groat and 
                                                            
10 Linda Groat and David Wang, Architectural Research Methods (Danvers: John Wiley & 
Sons, 2002) pp. 38 
11 Linda Groat and David Wang, Architectural Research Methods (Danvers: John Wiley & 
Sons, 2002) pp. 38 
12 Linda Groat and David Wang, Architectural Research Methods (Danvers: John Wiley & 
Sons, 2002) pp. 38 
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Wang suggest that from the beginning, the researcher needs to establish if 

claims are context sensitive and then identify how their interpretations 

would or would not work within other contexts. 13  In this study, I work to 

ensure transferability, by reminding the reader of the contextual 

interpretations of the research that may be circumstantial, while at the 

same time establishing some common generalized themes that may be 

transferable for other social educational contexts.  This is apparent in the 

final chapter, when I propose questions to consider when advocating for 

experiential sustainability education in public schooling. 

 The third form of criteria for a naturalistic approach is 

dependability.   Dependability is contingent on consistency within the 

data as well as a clear method of recording information and obtaining an 

audit trail.  For this study, I have consistently recorded my methods of 

analysis.  In addition, since the social context of the case studies is in a 

constant state of fluctuation, I have continued to keep contact with 

participants to keep the data current.   

                                                            
13 Linda Groat and David Wang, Architectural Research Methods (Danvers: John Wiley & 
Sons, 2002) pp. 38 
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 The final criterion for a naturalistic procedure is confirmability of 

the thesis.  This is achieved by “a combination of triangulation and 

reflexivity on the part of the researcher.”14  How this thesis has been 

triangulated has already been discussed.  What reflexivity requires is that 

the researcher comes forward and establishes their ontological and 

epistemological position.  That, of course, is the intent of this chapter. 

As a researcher I feel that these four criteria- credibility, 

transferability, dependability, and confirmability- are essential features of 

naturalistic approach.  It is my hope that the previous descriptions of how 

my research responds to these criteria helps the reader to understand the 

social constructivist paradigm employed in what follows. 

  What follows is the main body of research that begins to put this 

methodological paradigm and methods into action.  In chapter three, I 

further explain what I mean by situated actions as a framework for both 

sustainability and environmental education (EE).  Since my thesis is 

advocating a type of EE programming that is dependent on local and 

social perspectives; chapter four introduces how Austin, Texas aspires to 

                                                            
14 Linda Groat and David Wang, Architectural Research Methods (Danvers: John Wiley & 
Sons, 2002) pp. 39 
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be a sustainable city, the current climate of public schooling, and the 

perception and practice of EE at district schools.  The data in this section is 

constructed through review of literature, informal interviews, and a 

survey.   Chapter five assesses environmental education programs 

through the methods participant observation, interviews, and program 

literature.  The cases are then measured against the theories presented 

from chapter three and four.    In chapter six, I reflect on the main lesson 

learned in the study, and offer an additional question and next steps for 

future research.   

Caveats 

I have learned many lessons throughout the development of this study; 

however, I feel the need to elaborate on two in particular.  First, I have 

found it difficult to keep this research clearly organized and simplified.  

People are dynamic, the topic that I am studying is constantly changing, 

and ultimately a deadline must be reached.  One of the methods I have 

utilized in order to help myself with this frustration is keeping the 

language in this paper simplified, with the intent to engage the audience 

that I am targeting; future sustainability educators.  Secondly, I feel many 
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sources and perspectives have made my research richer.  However, it has 

also posed a challenge for me as a researcher to scale down and hone in on 

the lessons learned that most inform my argument.   For me, I find that I 

do not perceive the world in a reductive linear framework, but instead as 

a complex cyclical system.  The lessons learned throughout this research 

and the process are endless.  Nevertheless, it is simply my hope that these 

two caveats are considered throughout the read and that my text is 

articulate and ensures a level of validity. 
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Chapter 3 

Sustainability, Place, and Environmental Education  

In August 2008, I attended a ribbon cutting ceremony for a new Casa 

Verde Builder (CVB) home.  I witnessed, firsthand, the importance of this 

event as it unified the youth program and the low income community. In 

addition, I recall how significant it was for students to participate in these 

ceremonies and to meet the future residents of the homes over which they 

had sweated so many hours.  Through these experiences, the youth can 

understand the impact of their efforts on the future residents living in 

their new green home and community.   The event completed the full 

circle of creating something sustainable: the green built home, educating 

young adults about the environment, and connecting their efforts to a 

neighborhood and citizens of a particular place.  In other words, this 

occasion displayed the connection between sustainability, the meaning of 

places, and the transformative potential that education can contribute.   

 The purpose of this chapter is to hypothesize the relationship 

between sustainability, place attachment, and environmental education 

that presents itself at ceremonies like the one above so that it can be tested 
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in subsequent chapters.  These three concepts are also at the foundation of 

my thesis argument: instead of teaching sustainability to students as an 

abstract concept, to be successful, educators should present sustainability 

as a learning process where students can critically engage, design, and 

participate in sustaining their own environments.  Such education allows 

students to be a part of sustainable place-making.15   

 Because I am connecting place to sustainability, I am making the 

assumption that sustainability is about contextual local actions- something 

that I have termed situated actions.  However, this perception is not 

conventional belief.   Therefore, I begin the first section of this chapter 

discussing the conventional notions of sustainability and then progress 

with pragmatic theories of sustainability with which my thesis is more 

aligned.  This section also introduces how the theory of place attachment, 

an environmental behavior term, contributes to pragmatic forms of 

sustainability.  The theory about place attachment encourages experience 

and community participation through connecting to three human 

psychologies: cognitive, affective, and behavioral.   

                                                            
15 The term place-making has been used for many years by Project for Public Spaces as 
the process of “helping citizens improve public space and make great communities.” I 
use this term in this paper in the same manner. 
(http://www.pps.org/info/bulletin/what_is_placemaking) 
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 Since my thesis is specifically focused on how sustainability 

education can utilize places as a canvas for knowledge building; the final 

section explores different themes and methods used by environmental 

practitioners to teach students about sustainability.  This section focuses 

on the process and methods used to teach sustainability, rather than 

specific topics in sustainability (e.g. ecology, social equity).   I conclude 

this chapter with a precedent created by the University of Washington 

State program; the Center for Environment, Education, and Design 

Studies (CEEDS) and a local district school in Seattle, Washington.  The 

program exemplifies a community school utilizing the methods of critical 

engagement, design, and participation within their place in order to create 

a different reality. 

What is Sustainability? 

When we break down the term sustainability, we get a simple definition 

of the quality of being able to maintain something.  However, when 

attached to developmental issues, the term has complex and often 

contested meanings.   Today ‘sustainability’ includes topics such as 

sustainable architecture, sustainable living, sustainable water 

management, sustainable cities, sustainable agriculture and sustainable 
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development.  Applied to each of these topics, ‘sustainability’ introduces 

room for debate about how human beings can and should live now and in 

the future with consideration for the environment.  Moreover, two ways 

to perceive sustainable development can be as a clear management plan to 

arrive at an end, or as a continual evolutionary process of action and 

change situated within local physical and social environments.  

Managing Sustainability 

 The United Nations World Commission on Environment and 

Development, Our Common Future Report, sometimes referred to as The 

Bruntland Report, offers a prescriptive plan for how countries should 

sustainability manage the future.  Completed in 1987, this report brought 

environmental concerns to the forefront of economic developmental 

issues; thereby, merging the two often competing worlds together.  Prior 

to this, large international political organizations had discussed 

environmental concerns related to development; however, the 
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commission was the first to clearly define and outline sustainability and 

what will be necessary to sustain future growth. 16    

 The report defines sustainability as humanity’s responsibility to 

“ensure that development meets the needs of the present without 

compromising the ability of the future generations to meet their own 

needs.”17  Some of the seven strategic imperatives that the Commission 

proposed are reviving growth, ensuring a sustainable level of population, 

and conserving and enhancing the resource base.18  These strategic goals 

centralized how economic growth can reduce poverty in third world 

countries and how by decreasing poverty, environmental problems would 

subside.  

 Arguably, these broad strategies listed by the Commission would 

require a major alignment of all countries collectively. W.M. Adams, in his 

book Green Development: Environment and Sustainability in the Third World, 

                                                            
16 The United Nations World Commission on the Environment and Development, Our 
Common Future (Oxford: Oxford University Press, 1987) pp. 4. 
17 The United Nations World Commission on the Environment and Development, Our 
Common Future (Oxford: Oxford University Press, 1987) pp. 8.  
18 The United Nations World Commission on the Environment and Development, Our 
Common Future (Oxford: Oxford University Press, 1987) pp. 49. 
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claims that this is “no small agenda.” 19  In order to do this, he suggests: 

“Sustainable development must be global in scope and internationalist in 

formulation.  This demands first that the sustainability of ecosystems on 

which the global economy must be guaranteed, and second, equitable 

exchange between nations.”20  In other words, common international 

policies must be shared and ecosystems must be manageable and stable if 

the planet is to proceed sustainably.  This argument suggests that there is 

only one method in which these strategies can be satisfied and all 

countries must proceed in the same political manner.  

 An indirect result of the Commission’s international outcry was a 

new political model of development, to help guide and manage 

sustainable growth.  The new political model takes into consideration 

three developmental priorities.  These three priorities (systems) are: 

ecology, social equity, and economics. Together they are often referred to 

as the Three E’s or the pillars of sustainability. 

 One such theory of how these priorities (systems) work together, 

and the role of a planner in future development, is written in Scott 
                                                            
19 W.M. Adams, Green Development: Environment and Sustainability in the Third World 
(Routledge: New York, 1990) pp. 72-73 
20 W.M. Adams, Green Development: Environment and Sustainability in the Third World 
(Routledge: New York, 1990) pp. 72-73. 
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Campbell’s article, “Green Cities, Growing Cities, and Just Cities?” In this 

article, he presents these three systems in a planner triangle.  This is 

displayed in Figure 3.1. 

 

 

 

 

 

• The Property Conflict: Competing claims on end uses of property 

• The Resource Conflict: Disputing ideas about how resources need to be regulated and 
conserved versus being available for future demands 

• The Development Conflict: Disputes between what is best for ecology and what may 
jeopardize social systems.  

   (Figure 3.1: Planner Triangle of Sustainable Development)  

 Campbell  explanation of the model is:  “If the three corners of the 

triangle represents key goals in planning, and the three axes represent the 

three resulting conflicts, then I will define the center of the triangle as 
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representing sustainable development: the balance of these three goals.”21  

In this model, the planner’s role is to negotiate between these competing 

invested parties where conflict resides in order to achieve sustainable 

development in the center.22  

 Campbell’s model of a balanced sustainable system and the broad 

global goals outlined in policy documents are helpful contributions to the 

discussion of sustainability.  However, like the definition of sustainability 

presented by the World Commission on Environment and Development, 

this model reflects a structure of thinking where humans are in a position 

to orderly manage and negotiate growth.  Even though these are the 

dominantly discussed definitions and frameworks used for sustainable 

development, they are limited by how development is to be done versus 

what is done.   In other words, it focuses mostly on the blueprint agendas 

in contrast with what Adams poses is sustainable development.  He 

suggest it is instead “an approach, not a package; an idea, not a set of 

                                                            
21 Scott Campbell “Green Cities, Growing Cities, Just Cities? Urban Planning and the 
Contradiction of Sustainable Development,” in Journal of the American Planning 
Association (1996):298 
22 Scott Campbell, “Green Cities, Growing Cities, Just Cities? Urban Planning and the 
Contradiction of Sustainable Development,” in Journal of the American Planning 
Association (1996):301 
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rules.”23   This notion is aligned with more pragmatic theories of 

sustainability that recognize the complexity of the three systems 

themselves, diversity of results, and the role of community engagement 

and place.  This is a more situated and process oriented approach.  

Pragmatic Sustainability 

Architectural scholar Steven Moore and others suggests that there is no 

clear definition of sustainability; instead it is about forward thinking as a 

result of social needs and values defined by a particular place and time.24   

These theorists do not argue that the global or political frameworks of 

sustainable development are not helpful, but that global and political 

structures are best realized locally.25  Therefore their theory also takes into 

consideration the complexity of the systems of sustainability in action, 

diversity of sustainable results, and how sustainability is situated.  

Sustainability is complex in the sense that the three systems; economics, 

society, and ecology are part of a dynamic process that is in a constant 

state of ebb and flow.  It is diverse in the sense that there are multiple 

                                                            
23 W.M. Adams, Green Development: Environment and Sustainability in the Third World 
(Routledge: New York, 1990) pp. 335. 
24 Steven A. Moore ed. Pragmatic Sustainability (Unpublished:2008) 
25 Conversation with Steven A. Moore, October 1, 2008. 
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scenarios of sustainability and there can be something learned from each 

one.  This illustrates that sustainability is best realized in situated places 

where particular environments, invested actors and conditions constitute 

what it means and how it is put into practice.   Such a framework of 

sustainability is less about universal definitions and abstract models to 

follow and more about people in particular places and the process they 

use in order to minimize impact for long term effects on the ecosystem.26   

 Two such scholars who align themselves with a pragmatic form of 

sustainability are Reuben R. McDaniel Jr. and Holly Jordan Lanham.27  In 

their article “Sustainable Development: Complexity and the Problem of 

Balance” they explain how theories about complex adaptive systems 

(CAS) contribute to the framework of sustainable development. 

  A CAS is a system that cannot be easily defined, modeled, or 

realized because the worlds in which these systems exist are highly 

dynamic and constantly changing.  Rejecting the previously discussed 

                                                            
26 I am using the term ecosystem here as the larger system that makes up the entire 
environment.  This includes humans, non-humans, plants, bio-organisms that are all 
interacting in the same system.  Therefore, any human action directly will affect all the 
other components of the ecosystem because there are synergetic relationships between all 
of them. 
27 Reuben R. McDaniel Jr. and Holly Jordan Lanham, “Sustainable Development: 
Complexity and the Problem of Balance,” in Pragmatic Sustainability ed. Steven A. Moore 
(Unpublished:2008) 
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Scott Campbell’s planner’s model, McDaniel and Lanham suggest that the 

systems of sustainability (society, ecology, and economy) are nonlinear 

and are instead complex adaptive systems (CAS). 28  

 The abstract concept of CAS as a form of sustainability is well 

illustrated by the development of the Common Ground Relief.  The 

Common Ground Relief (CGR) is a self-organizing group of citizens who 

gathered together seven days after hurricane Katrina.  With only $50 and 

no federal help, this group quickly organized themselves in order to help 

the citizens of New Orleans revive their community.  The four start-up 

partners, Sharon Johnson, Malik Rahim, Brandon Darby and Scott Crow 

all brought unique attributes to the collective.  Thus, the dynamic between 

these groups of individuals, resulted in an efficient organization.   As an 

unexpected result of their efforts, the collective has continued to work in 

the community and has become one of the most celebrated community 

organizations in the city.  Thousands of citizens have volunteered for 

them, and funding continues to help them with their mission.  CGR would 

                                                            
28 According to McDaniel and Lanham, complex adaptive systems have five 
characteristics: (1) Interdependence amongst the agents, (2) non-linearity in the 
relationships; (3) agents in a CAS exhibit pattern of self-organization; (4) emergent 
properties; and (5) the CAS co-evolve with their environment. 
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have never been realized if the place, situation, and actors did not all align 

all at the same time.29 

 Two fundamental results of perceiving sustainability as a CAS is 

that there is imbalance in the systems of economy, society, and ecology, 

and the future is unpredictable.   McDaniel and Lanham elaborate on this 

idea in their conclusion stating:  

If one assumes the core of sustainable development really occurs in 
the interactions among many CAS at many levels, one must also 
accept the fact that sustainability is not something that can be 
achieved through balance.  Rather, sustainable development is 
something toward which we must continuously strive.  As we 
strive toward sustainability, we change the world.30  

 

In other words, sustainability is a complex and continual process of 

working within the changing systems.  The understanding that these 

systems are dynamic implies that we cannot define or determine the 

future.  However, we can strive to make it better by adapting to the 

changing systems, the social, economic, and ecological. 

                                                            
29 The Common Ground Relief:  http://www.commongroundrelief.org/ (Last visited, 
September 12, 2008) 
30 Reuben R. McDaniel Jr. and Holly Jordan Lanham, “Sustainable Development: 
Complexity and the Problem of Balance,” in Pragmatic Sustainability ed. Steven A. Moore 
(Unpublished: 2008)pp. 24. 
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 If we accept the reality that the systems of sustainability (social, 

economic, ecology) are all complex systems, then diverse examples of 

sustainability will emerge.  For example, sustainable development issues 

in Festus, Missouri and the development issues in Las Vegas, Nevada 

would pose different actions of sustaining those environments.  This is 

because the variables of individuals, social systems, ecology, and the 

geographical context of each place are unique.   

  The topic of varied forms of sustainability is one of the central 

points of an article by architectural scholars Simon Guy and Graham 

Farmer “Reinterpreting Sustainable Architecture: The Place of 

Technology.”  By doing an extensive literature review, Guy and Farmer 

suggest that there are six separate but not autonomous, competing logics 

of sustainable architecture instead of one.31   Their analysis is helpful 

because it concludes that these various logics are actually useful for 

viewing sustainable design practice.  They attribute this to two points.  

First, the diversity of viewpoints can transcend the need to define one 

right way to be sustainable.  Thus, the multiple logics can instead lead to 

reflective practices where something can be learned from various 
                                                            
31 Simon Guy and Graham Farmer, “Reinterpreting Sustainable Architecture: The Place 
of Technology,” in  Journal of Architectural Education 54 (2001): 141. 
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examples and alternative scenarios for the future. 32  Secondly, they state, 

“Environmental concerns are both time and space specific.”33  Therefore, 

what defines sustainability for a particular environment is an ongoing 

process based on the situations of a specific place.   

 Sharing the same accord is environmental philosopher Andrew 

Light.  Light focuses his attention, however on traditional perceptions of 

environmentalists.  He suggests that the conventional notion of an 

environmentalist, who he believes has made nature abstract and external 

to humans, needs to be renovated.  Light finds it more helpful to define 

environmentalism as the process of connecting people to their places in 

order to proceed sustainably.34  He states: “How to achieve such attention 

to the importance of our local places will require new skills for the 

environmental community.  It is not simply a matter of lobbying, writing 

letters, or living in a tree for several years, but of community building 

toward the goal of helping people to understand that their future is 

                                                            
32 Simon Guy and Graham Farmer, “Reinterpreting Sustainable Architecture: The Place 
of Technology,” in  Journal of Architectural Education 54 (2001): 147. 
33 Simon Guy and Graham Farmer, “Reinterpreting Sustainable Architecture: The Place 
of Technology,” in  Journal of Architectural Education 54 (2001): 146. 
34 Andrew Light, “The Moral Journey of Environmentalism: From Wilderness to Place,” 
in Pragmatic Sustainability ed. Steven A. Moore (Unpublished: 2008) pp.12-14. 
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dependent on that of their local environment.”35 This dependence is not 

just because we draw resources from the environment, but also because 

we are psychologically connected to the environment.  Therefore, the 

future role of the environmentalist is not to claim a specific environmental 

ethic or reinforce old dichotomies of nature versus human, but instead 

guide and help humans connect to the environmental issues in their 

places and how they can actively sustain them.36    

 Inherent in what Light is suggesting above is that human beings 

form attachments to their places.  This theory has been explored through 

environmental psychology and has been often referred to as place 

attachment.  Environmental Psychologist, Harold M. Proshansky, defines 

place attachment as the interplay of one’s emotions, knowledge and 

beliefs, and behaviors and actions in reference to a particular place. 37  

According to environmental behaviorists, Irwin Altman and Setha M. 

Low, the term ‘place’ also assumes many variations.  It can differ in “scale 

or size and scope, tangible versus symbolic, known and experienced 

                                                            
35 Andrew Light, “The Moral Journey of Environmentalism: From Wilderness to Place,” 
in Pragmatic Sustainability ed. Steven A. Moore (Unpublished: 2008) pp. 13. 
36 Andrew Light, “The Moral Journey of Environmentalism: From Wilderness to Place,” 
in Pragmatic Sustainability ed. Steven A. Moore (Unpublished:2008) 
37 Harold M. Proshasky, “The City and Self Identity” in Environment and Behavior 10, No. 
2 (1978) pp. 147-169. 



34 

 

versus unknown or not experienced.” 38  In regard to these three 

variations, as it relates to these pragmatic ideas of sustainability:  the scale 

of place is focusing on mid-size (e.g. cities, communities, and 

neighborhoods); the concept of place is more tangible versus symbolic; 

and place attachment is about individuals engaging and experiencing 

their local places.  To summarize place attachment, the concept refers to 

individuals’ emotions, knowledge and beliefs, behaviors and actions 

based on their tangible experiences within their local physical and social 

environment.  

 Much like Light suggested above, understanding how people 

attach themselves to their places presents an opportunity for communities 

to actively be a part of the ongoing process of sustaining their local 

environments. Part of this process is participation. Environmental 

psychologist, Lynne C. Manzo and community/environmental 

psychologist, Douglas D. Perkins reinforce Light’s theory and discuss the 

                                                            
38 Irwin Altman and Setha M. Low, “Place Attachment,” in Human Behavior and 
Environment: Advances in Theory and Research and Research, Ed. Irwin Alman and Setha M. 
Low, pp. 5. 
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concepts of place attachment when talking about community participation 

and future development.39   

 How psychological theories are associated to place attachment 

(cognitive, affective, and behavioral) is a significant point in their article, 

“Finding Common Ground: The Importance of Place Attachment to 

Community Participation and Planning.”  They represent this in a 

framework for organizing psychological concepts that are associated to a 

community in both its physical and social aspects and the corresponding 

theories (Table 3.1).40 

(Table 3.1: Community-Related Dimensions) 

Community-related Dimensions 
Psychological 

Attributes Place Social 

Cognitive Place identity 
Community 

identity 
Affective Place attachment Sense of community 

Behavioral 
Participation in 
neighborhood  

Neighboring 
activities 

Adapted from Lynne C. Manzo and Douglas D. Perkins article, 
“Finding Common Ground: The Importance of Place Attachment to Community Participation and 
Planning.” 

       
                                                            
39 Lynne C. Manzo and Douglas D. Perkins, “Finding Common Ground: The Importance 
of Place Attachment to Community Participation and Planning,” in Journal of Planning 
Literature 20, (2006): 337. 
40 Lynne C. Manzo and Douglas D. Perkins, “Finding Common Ground: The Importance 
of Place Attachment to Community Participation and Planning,” in Journal of Planning 
Literature 20, (2006): 337 
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 They explain that at the cognitive level, “one’s sense of self is 

informed by neighborhood places and by social interactions/neighboring 

respectively.”41  This is how one identifies with the physical environment 

and the community.  An example would be my personal connection with 

my neighborhood because I know about the activities throughout my 

area.  They describe the affective dimension, which encompasses place 

attachment and sense of community as:  “one’s emotional relationship to 

the neighborhood or specific places within it, as well as one’s emotional 

relationships with neighbors and other local community groups.”42  

Finally, the behavioral aspect suggests that because one knows about 

his/her place and community and has established an emotional 

connection, it is possible that one can develop a desire to participate.  

Manzo and Perkins state, “The behavioral dimension includes 

participation in community planning, preservation, and development 

efforts (in regard to place focused action) as well as engaging in 

                                                            
41 Lynne C. Manzo and Douglas D. Perkins, “Finding Common Ground: The Importance 
of Place Attachment to Community Participation and Planning,” in Journal of Planning 
Literature 20, (2006): 343 
42 Lynne C. Manzo and Douglas D. Perkins, “Finding Common Ground: The Importance 
of Place Attachment to Community Participation and Planning,” in Journal of Planning 
Literature 20, (2006): 343 
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neighboring and other social activities.”43  Together, the cognitive, 

affective, and behavioral, in its most basic sense is about knowing ones 

place, developing values and emotions towards a place, and personally 

taking action based on knowledge and emotion.  In other words, it is ‘I 

know’, ‘I care’, and ‘I act.’44   

 Manzo’s and Perkin’s theory suggest that it is useful to 

acknowledge human psychologies in participation and sustainability.  

This is because the psychologies that individuals attach to their 

environments are powerful social forces that can generate alternative 

futures.  This means that, because we know and care about our 

environment, we can potentially collectively work towards sustaining our 

environment.  I collectively define this as “situated actions.”    

 A fundamental component of situated actions is that of education.  

Educational practices that are rooted in place would naturally integrate 

methods that focus on experience.  In addition, such pedagogy would 

reinforce the three psychologies mentioned by place theorists above: the 
                                                            
43 Lynne C. Manzo and Douglas D. Perkins, “Finding Common Ground: The Importance 
of Place Attachment to Community Participation and Planning,” in Journal of Planning 
Literature 20, (2006): 343 
44 It is important to note here, that these are not listed in a progression, but instead 
different ways that people connect to their places.  For example, we can act without really 
knowing and care without acting. 
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cognitive, affective, and behavioral.  Teaching about the environment 

through experiencing places would represent a more holistic approach for 

sustainability education. 

Sustainable Design Education 

The educational implications based on theory above inform us that by 

utilizing place we can help reinforce education about sustainability. 

Architecture educator Dr. Sharon H. Sutton believes that connecting 

students to their places “can help children develop a sense of caring for 

the planet and its ecosystems.”45  Thus, the younger generation can 

contribute to the social process of sustaining their environments.   

  Introducing these abstract theories about place and sustainability 

into practice in the classroom requires an understanding of how teachers, 

classrooms, schools, and school districts currently function, as well as 

dominate educational theories.  Therefore, this section touches on three 

points.  First is the relevance of experiential education, a growing trend in 

educational practice.  Secondly are the ways that environmental education 

                                                            
45 Sharon D. Sutton and Susan P. Kemp, “Children as Partners in Neighborhood 
Placemaking: Lessons form Intergenerational Design Charrettes,” in Journal of 
Environmental Psychology 22 (2002): 171-1899 
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(EE) is practiced.   For this second point, I focus solely on a previous 

theory designed by EE theorist, Joy A. Palmer.46  Her analysis of EE is 

comprehensive and holistic and has been constructed by several different 

sources; thus, ensuring a level of validity.  Thirdly, I will introduce the 

significance of design as a method that reinforces situated actions and 

gives students the ability to envision and implement alternative futures.  

In the end, a precedent by the organization, Center for Environmental 

Education and Design Studies (CEEDS) exemplifies the collective theories 

of sustainability, place, and environmental education. 

Experience and Holistic Environmental Education Practices 

 Educational philosopher, John Dewey was the foremost advocate of the 

need to utilize experiential education in schooling.  In his 1938 book, 

Experience and Education, Dewey theorizes that experience can play a 

central role in helping students understand abstract ideas.  However, he 

argues that experiential learning is not simply the idea of learning through 

experience, but actually depends on the “quality of the experience which 

                                                            
46 Joy A. Palmer is Reader in Education, Director of the Centere for Research on 
Environmental Thinking and Awareness, and Chair of the Environmental Policy 
Committee at the University of Durham. 
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is had.”47  Therefore, the experience and how it is taught are equally 

important. 

 Dewey suggests that the educator is responsible for shaping the 

connection of what is being taught and relating it to experience.  He 

believes: “A primary responsibility of educators is that they not only be 

aware of the general principle of the shaping of actual experience by 

environing conditions, but that they also recognize in the concrete what 

surroundings are conducive to having experiences that lead to growth.  

Above all, they should know how to utilize the surroundings, physical 

and social, that exist so as to extract from them all they have to contribute 

to building up experiences that are worthwhile.”48  In other words, 

educators need to choose methods in which to enhance experiences, as 

well as chose quality experiential learning opportunities that will 

contribute to the growth of the student.  Moreover, Dewey proclaims that 

in order for experiential education to work, the role of “the teacher loses 

the position of external boss or dictator but takes on that of leader of 

                                                            
47 John Dewey, Experience and Education (New York: Touchstone Publishing, 1997) pp. 26-
27. 
48 John Dewey, Experience and Education (New York: Touchstone Publishing, 1997) pp. 40. 
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group activities.”49  One particular field of education that has been 

theorizing about how educators utilize experiential education in practice 

is the field of Environmental Education (EE). 

 EE is a field that teaches students about their relationship between 

themselves and their environment.  According to EE scholar and theorist, 

Joy A. Palmer, there are three agreeable principles identified at the Tbilisi 

Conference of 1977 that defines EE.  In summary: 

• “To foster clear awareness of, and concern about, economic, social, 

political and ecological inter-dependence 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.  

(UNESCO, 1977)50 

 These three principals are put into practice in several different 

ways or what Palmer refers to as “themes.”  These themes are: education 

about the environment, education from the environment, and education for 

                                                            
49 John Dewey, Experience and Education (New York: Touchstone Publishing, 1997) pp. 59. 
50 Joy A. Palmer, Environmental Education in the 21st Century: Theory, Practice, Progress and 
Promise (London: Routledge: 1998) pp. 135. 
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the environment.51 As part of these themes there are certain dimensions of 

learning, such as the development of knowledge and understanding, 

skills, and attitudes. Moreover, the learning process can be about 

empirically studying the environment, developing a complex 

understanding of issues, connecting to qualitative aspects of the 

environment, and/or developing ethical values.  In other words the 

practice of EE takes into consideration the: 

• experiential connection (method) between the student and the 

environment, 

• dimensions of learning: knowledge, skills, and attitudes, 

• and, learning process/curriculum- empirical, the ethical, the 

aesthetic, and the synoptic (interrelatedness).  

Education about, from/in, and for the environment also share similar points 

made by environmental psychologists previously reviewed above. 

 When educating about the environment the main goal is to provoke 

a new cognitive insight and amass new information about the 

environment, as well as develop student’s awareness of the complex 

                                                            
51 Joy A. Palmer, Environmental Education in the 21st Century: Theory, Practice, Progress and 
Promise (London: Routledge, 1998) pp. 135-145. 
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issues that make up the environment.52  An example of education about 

the environment is when a student explores a particular nature preserve 

in order to discover and further understand why the land and habitat is 

protected from future development.  This form of EE is provoking 

cognitive growth about the topic matter. Often times, the curriculum 

associated with it introduces them to interdependence of natural 

systems.53   

 Education in or from the environment is where a teacher uses the 

environment as a resource in order to further elaborate on an idea.  This is 

sought after in two forms:  as a medium for inquiry and discovery which 

may lead to the enhancement of the learning process, and to help student 

further understand general disciplinary studies such as mathematics and 

science.54    An example would be a teacher having students do water 

samples to measure pollutants.   The main goal is the cognitive growth of 

                                                            
52 Joy A. Palmer, Environmental Education in the 21st Century: Theory, Practice, Progress and 
Promise (London: Routledge, 1998) pp. 142. 
53 Natural systems are being defined as all the systems that make of the ecosystem. 
54 Joy A. Palmer, Environmental Education in the 21st Century: Theory, Practice, Progress and 
Promise (London: Routledge, 1998) pp. 135-145. 
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the particular discipline being studied, and curriculum is often about an 

“objective demonstration, measurement and analysis.”55    

 Education for the environment emphasizes concern for the 

environment and action.  It takes and advocacy approach and is based in 

the foundations of education about the environment while adding and 

promoting behavioral changes.  Thus, it employs an ethical approach, 

where students are connected to the idea of being personally responsible 

through the learning process. 56  In other words, it is about stewardship.  

An example of education for the environment is a group of students and 

teachers advocating recycling by putting systems in place for their schools 

to support such efforts.  As a result of these actions, students develop 

advocacy skills and behavioral changes that connect to the larger 

environmental topic of waste within their community. 

 Palmer’s analysis reveals that these three themes can be integrated 

together to create a more holistic, meaningful and worthwhile approach to 

environmental education.  She states: 

                                                            
55 Joy A. Palmer, Environmental Education in the 21st Century: Theory, Practice, Progress and 
Promise (London: Routledge, 1998) pp. 141. 
56 Joy A. Palmer, Environmental Education in the 21st Century: Theory, Practice, Progress and 
Promise (London: Routledge, 1998) pp. 135-145. 
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Such an educational model would provide and enable students to 
acquire an appropriate range of knowledge, understanding and 
concepts about the environment, so that critical judgments can be 
made concerning people’s inter-relationships with it. Investigatory 
tasks and opportunities for sensory experiences and reflection in 
the environment should be planned for, allowing for the 
acquisition and refinement of environmentally focused skills, the 
gaining of further relevant knowledge, and the development of 
appropriate attitudes and environmental awareness.57   

 

 She suggests that “Successful programs of environmental education will 

take into account the inclusion of all these elements, by providing 

appropriate tasks and experiences.” In other words, it is not simply about 

education about, in, or for the environment- it is all three of them 

interrelated together.  This ideal is model is shown in Figure 3.2.58 

   

     

 

 

 

                                                            
57 Joy A. Palmer, Environmental Education in the 21st Century: Theory, Practice, Progress and 
Promise (London: Routledge, 1998) pp. 146. 
58 Joy A. Palmer, Environmental Education in the 21st Century: Theory, Practice, Progress and 
Promise (London: Routledge, 1998) pp. 145. 
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(Figure: 3.2: Palmer’s Holistic Model of Environmental Education) 

 Palmer’s integrated model for teaching and learning in the 

environment is a helpful framework to follow, and will be used to analyze 

the case study programs in chapter five.  However, it does not suggest 

that design as a method can help connect students to sustainability issues 

by allowing them to envision alternative futures.  It is my hypothesis, and 

also the belief of others, that the design method can also introduce new 

ways of thinking about how we live in our environments.   
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 Design Education 

In July 2008 design educators joined together in Chicago for the second 

annual Architecture and Design Education Network (A+DEN). 59 

Participants included museum curators, community advocates for design 

education, and architecture design researchers.  The main theme of the 

event across all fields was that the design process has the power to enable 

students not only to critically engage their environments but also to 

creatively develop problem solving skills while re-envisioning how they 

want to live in the places they inhabit.   Inherent in this method is what 

design thinking is and what design contributes to environmental 

education. 

    In general, design thinking approaches problems by integrating 

creative and future oriented forms of reasoning that, unlike scientific 

approaches, are often not measured against defined concepts and 

frameworks in the past.  According to Richard Buchanan, mathematician, 

designer, and teacher, Horst Rittel warned in the 1970s that this type of 

thinking poses a ‘wicked problem’ of having “no special subject matter of 

                                                            
59 This conference was put on by the Chicago Architecture Foundation: 
http://www.architecture.org/index.html 
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its own apart from what a designer conceives it to be.”60  However, 

Buchanan argues that design thinking is never independent of context, 

and through “the process of application, the designer must discover or 

invent a particular subject out of the problems and issues of specific 

circumstances.”61  In other words, even though design thinking 

encourages creative thinking that extends beyond rigid frameworks, it is 

at the same time rooted in a particular situations and context.  This type of 

thinking allows individuals to ask, “What if this scenario is a 

possibility?”62 

 Scholar David Orr is also an advocate of how design can contribute 

to sustainability.  He suggests that design plays a central role in the 

making of everything that directly or indirectly affects our environment.63    

Therefore, connecting design thinking to environmental education could 

challenge our environmental problems as “what if” scenarios that allows 

                                                            
60 Richard Buchanan, “Wicked Problems in Design Thinking,” in The Idea of Design: A 
Design Issues Reader ed. Vistor Margolin and Richard Buchanan (Cambridge: MIT Press, 
1995) pp. 14 
61 Richard Buchanan, “Wicked Problems in Design Thinking,” in The Idea of Design: A 
Design Issues Reader ed. Vistor Margolin and Richard Buchanan (Cambridge: MIT Press, 
1995) pp. 14 
62 This particular statement was often presented to me throughout my graduate studies 
in sustainable design.  It is a simplistic statement; however, in its simplicity it challenges 
larger ideas that often keep individuals from perceiving alternative forms of their places. 
63 David Orr, Earth in Mind: On Education, Environment, and the Human Prospect 
(Washington, Covelo, and London: Island Press, 2004) pp. 111. 
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us to creatively explore and pose alternatives.  To promote such thinking 

in education, Orr suggests reintroducing a liberal form of education that 

develops students understanding of how complex systems are interrelated 

and encourages students to create innovative solutions.    He believes 

design thinking helps to provide students with analytical skills about the 

consequences of cause and effect relationships, provides knowledge that is 

necessary to solve local problems, and gives them the opportunity to 

participate in putting solutions into action.64   

 The values of these design education theories and holistic 

environmental practice for sustainability education is clearly displayed by 

the Center for the Environment, Education and Design Studies (CEEDS).  

CEEDS is an “interdisciplinary group of faculty at the University of 

Washington's College of Architecture and Urban Planning dedicated to 

enhancing learning and community well-being through participatory 

design processes.”65  Their work is about the social actions that students 

and communities can collaboratively work on by utilizing the methods of 

                                                            
64 David Orr, Earth in Mind: On Education, Environment, and the Human Prospect 
(Washington, Covelo, and London: Island Press, 2004) pp. 111. 
65 CEED for change main page: http://ceeds.caup.washington.edu/default.htm 
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experience, design, and implementation.  In essence, they advocate the 

theoretical positions that has been explored throughout this chapter.  

CEEDS for Change 

The Center for the Environment, Education, and Design Studies  

During Dr. Sharon Sutton’s presentation “The Art of Placemaking 

Helping Youth Achieve a More Equitable World,” she stated, “Today, we 

have a unique opportunity to jumpstart a true design education 

movement, sparked by the environmental crisis that is increasingly taking 

center stage in the public’s consciousness and in their everyday lives.”66  

As the Director of CEEDS she challenged design educators in the room to 

make the logical connection between the environmental challenges and 

the power of design.  She continued arguing that “as design educators, 

you can help youth understand the interdependence of sustainable design 

and sustainable behavior” which she proposed as the only way to really 

address the environmental crisis.67  She also suggested that using the 

                                                            
66 Sutton, Sharon E, “The Art of Placemaking: Helping youth achieve a more equitable 
world.” (Keynote lecture at Architecture + Design Education Network National 
Conference in Chicago, IL, April 30, 2008). 
67 Sutton, Sharon E, “The Art of Placemaking: Helping youth achieve a more equitable 
world.” (Keynote lecture at Architecture + Design Education Network National 
Conference in Chicago, IL, April 30, 2008). 
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phenomenon of place as the canvas for which students can learn is part of 

this process. 

 As an architecture educator over the last thirty years, Dr. Sutton 

has been advocating such work and doing research about how students’ 

engagement of their places through design further connects them to their 

environment.  Currently, she leads projects with university students, 

youth, and the community in promoting sustainable place-making. 

Central to what CEEDS is advocating is “nurturing a culture of 

democracy, which requires the inclusion of youth in the decision-making 

process.”  Sutton suggests, “If you lead with their inclusion in addressing 

the environmental crisis, all your other aspirations for design education 

will quite naturally come into being.”68  Often, using the design charette- 

an informal, participatory, and collaborative process of design- as the 

starting point, youth can creatively work out their ideas about how they 

would like their environments to be before putting them into action.  

 One such example of CEEDS efforts is its past partnership with the 

Tukwila School District. This collaboration lasted over three years and 
                                                            
68 Sutton, Sharon E, “The Art of Placemaking: Helping youth achieve a more equitable 
world.” (Keynote lecture at Architecture + Design Education Network National 
Conference in Chicago, IL, April 30, 2008). 
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worked with 15,000 students from a dominantly immigrant community. 

Sutton stated, “The school district was interested in an intervention in its 

three elementary schools that might enhance the children’s’ sense of 

ownership for their adopted homeland.”69  During the first year, the 

university students collaborated with the 5th grade students in developing 

cognitive maps of their environment and completed the year with a week-

long charette designing alternatives to what they learned through the map 

making process.  The following year, university students worked with the 

students in designing and building public artwork.  The final year was the 

most ambitious, where five gardens were designed by the staff, teachers, 

and students to serve as an eco-lab on one of the school grounds. As a 

result, a leadership group formed that included five fifth-grade girls, staff, 

and university students and faculty.  As a precursor to planning the 

ecolab, the group studied similar projects, made site visits to schoolyard 

installations in Seattle, and then shared their research with the rest of the 

                                                            
69Sutton, Sharon E, “The Art of Placemaking: Helping youth achieve a more equitable 
world.” (Keynote lecture at Architecture + Design Education Network National 
Conference in Chicago, IL, April 30, 2008): pp 8. 
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school community.70  Due to the fact that it was collaboratively decided 

that each garden would represent a specific continent, each class studied 

and researched its continent and integrated that research into the design.  

Throughout the rest of the year the community of the school and the 

university students labored together in putting their designs into reality.   

In the end, the students, faculty, and community learned collectively 

about their environment and developed new connections to their place. 

 Sutton reported in her presentation that the collaborative efforts of 

CEEDS succeeded in connecting design and place related educational 

theories and practices.  Thus, it worked within a pragmatic framework of 

sustainability where the process is centered on the place.  Moreover, it 

promoted a form of environmental education that contributed to 

education about, from, and for, the environment while integrating design 

thinking to inspire for something new.   Most importantly it placed 

students in the center of understanding their places through critical 

                                                            
70Sutton, Sharon E, “The Art of Placemaking: Helping youth achieve a more equitable 
world.” (Keynote lecture at Architecture + Design Education Network National 
Conference in Chicago, IL, April 30, 2008): pp 9 
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investigation, participation, and design of their communities while 

making cognitive, affective, and behavioral connections to their places.71   

 The theories and case study reviewed above make a strong claim 

that educational practices and programs related to student places can 

significantly contribute to the future of sustaining our environment.  To 

explore and better understand the practical relevance of this general 

theory of sustainability education, in chapter five I will present three 

empirical case studies of educational programs in Austin, Texas.  These 

three programs utilize experience and place as a framework for students 

to understand their environments. Austin was chosen because of its 

reputation as a ‘sustainable city’, as well as because of its practical 

convenience and personal interest (Austin is, after all, my home).  Before 

presenting the case studies, it is necessary to establish the context of 

Austin as a sustainable city and understand the environmental education 

that currently exists in public schooling.  This will be explored in chapter 

four.  

                                                            
71 Though there hasn’t been any particular research on the precedent mentioned above, 
the thirty years of experience that Mrs. Sutton has contributed to the field of design 
education and community is evidence that there is validity in such practice.  
Nevertheless, as we will see later, such educational practice is impeded by the political 
and social context of particular places. 
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Chapter 4 

Austin Sustainability and Environmental Education: 

Establishing Context 

The Center for the Environment, Education, and Design Studies (CEEDS) 

introduced in the last chapter is one example of how a sustainable design 

education program can be put into practice.  It also demonstrated how 

multiple actors can collaboratively contribute in place-making activities.  

The partnership involved professors and graduate students from the local 

university, the school district, administration and teachers, facility 

managers, the local community, and of course, the students.  All of these 

individuals were situated in a particular social and geographical context 

that helped shape and define their efforts.  In other words, it wasn’t the 

result of one person’s hard work but of many people’s contributions.   

 Architect Howard Davis shares this same logic in his book, The 

Culture of Building, where he argues that collaborative acts are responsible 

for the creation of the built environment.  He suggests that large-scale 

buildings and improvements are not just contingent on the architect or 
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planner, but instead upon what he terms the building culture.72  He 

describes the building cultures as, “the coordinated system of knowledge, 

rules, and procedures that is shared by people who participate in the 

building activity and that determines the form buildings and cities take.”73   

In addition he believes that “this culture is a phenomena: thousands of 

buildings are produced through shared processes held together by shared 

knowledge- of what to build and how to build- rather than through 

individual acts of creation.”74   The creation of one object is not 

independent of other contributions or other systems. 

 As with the culture of building, the culture of sustainability in 

Austin and more specifically the public educational system contribute to 

the formulation of the case studies in the proceeding chapter.  These 

sustainability education programs do not stand in isolation, nor are they 

about abstract principles.  Instead, like a building, they are part of a larger 

whole that encompasses abstract principles and the everyday creations 

and practices of a particular place.    

                                                            
72 Howard Davis, The Culture of Building (New York, Oxford: Oxford University Press: 
1999) pp. 3. 
73 Howard Davis, The Culture of Building (New York, Oxford: Oxford University Press: 
1999) pp. 3. 
74 Howard Davis, The Culture of Building (New York, Oxford: Oxford University Press: 
1999) pp. 5. 
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  The intent of this chapter is to provide the context for which the 

case studies in chapter five take place.  In the first section, I introduce 

what makes Austin aspires to be a sustainable place.  In the second 

section, I introduce the educational policy and the current perception of 

environmental education in Austin public schools.    

Austin Sustainability 

Austin is located on the Colorado River, in the central part of the state of 

Texas, and embodies several geographical and ecological features.  These 

features include the east flat lands, made up of dense clay and silt soil, to 

the rolling hills and porous limestone that embodies the western part of 

the city.  Sharing up to four ecological regions- temperate to hot, dessert, 

tropic and wetter climates- the geographical features are biologically and 

ecologically diverse. 

 The social culture of Austin, also distinguishes the city as a unique 

place.  In contrast to the conservative state of Texas, Austin’s social 

characteristics are often categorized as “weird.” Austin’s weirdness is 

identified with the development period and culture present during the 

60’s, 70’s and 80’s.   The movie Slacker by Richard Linklater, and annual 
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festivals such as Spam-o-Rama- a festival of Spam, and Eeyore’s Birthday- 

a celebration of Winnie the Pooh’s friend, exemplify the distinctiveness of 

Austin citizens.  It is arguable however, that the “weirdness” of Austin 

has been self-consciously marketed and now lacks character.  

Nevertheless, the casual atmosphere and attitudes of some citizens, and 

unusual cultural events still represent an existing subculture of this 

place.75 

    Through out the years, the geographical diversity and the socially 

“weird” character of the city have been challenged by substantial growth 

in the region.  In the 1970s, the new growth brought environmental issues 

to the forefront of local public dialogue.  New-comers to the area were not 

yet aware of the environmental sensitivity of their new place.  As a result, 

according to the Austin History Center’s website, during this time “Strong 

                                                            
75 I find it difficult to pin down specific characteristics that define Austin as weird 
especially since there are many Austin subcultures.  In addition, viewing Austin as 
unusual is a matter of individual perception of the world.  Nevertheless, based on my 
years of living here, I find that the place does have certain uniqueness and have engaged 
with many out-of-towners who also identify with this characteristic.  Therefore, I feel this 
social characteristic is necessary to include in order understanding the context of this 
place. 
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neighborhood, environmental, and historical preservation communities 

sprang up, and remain an integral part of Austin’s civic life today.76    

One such example of Austin’s civic life that represents Austinites 

(Austin citizens) attachment to place, and displays what Donna Harraway 

would term Austinites situated knowledges, was an all-night city council 

meeting.  This meeting occurred on June 7, 1990 concerning a 

development proposal by a Louisiana developer and the future of Barton 

Springs.  Barton Springs, the place often regarded as the Jewel of Austin, 

is a centrally located naturally spring fed watering hole and the home of 

the threatened blind salamander.   

On this day, over 900 citizens guided by the newly formed Save our 

Springs (SOS) Alliance, attended the city council hearing and signed up to 

share their concerns.  What resulted after these public out-cries was a new 

Save our Springs Ordinance.  This ordinance was a land-use regulation 

limiting development over the environmentally sensitive Edwards 

                                                            
76 Biruta Celmins Kearl, “Brief History of Austin,” 
http://www.ci.austin.tx.us/library/ahc/briefhistory.htm (Last visited: September 26, 
2008). 
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Aquifer Recharge Zone that feeds into Barton Springs.77   Unfortunately, 

in 1992 developer-friendly city council members were elected and the 

restrictions set forth by the law were lessened.  As a result, over 10,000 

acres of land was platted for future development in the Edwards Aquifer 

Recharge Zone.78   Nevertheless, because of S.O.S and subsequent 

elections, environmental issues have been taken into consideration in 

future development.  This is regulated, advocated, evaluated, and 

researched by local citizens and the city of Austin Watershed Protection 

Development Review. 

 Austin’s management of growth and the strong environmentally 

active community often earns Austin the title of a sustainable city.  Scholar 

Kent E. Portney in his 2003 book Taking Sustainable Cities Seriously: 

Economic Development, the Environment, and the Quality of Life in American 

Cities, profiled Austin as one of eight out of twenty four cities originally 

studied as a “true innovator in their efforts to become sustainable.”79  He 

notes programs such as Austin Energy’s Green Choice and Green Building 
                                                            
77 The Edwards Aquifer Recharge Zone distributes drinking water to the residents in 
Austin MSA, San Antonio, and other counties.  It is one of the largest aquifers in the 
world. http://www.edwardsaquifer.net/intro.html 
78 Scholar Steven A. Moore’s book, Alternative Routes to a Sustainable City and Lauran 
Dunn’s movie, The Unforseen, provides a nice social history of the water quality wars.  
79 Kent E. Portney, Taking Sustainable Cities Seriously: Economic Development, the 
Environment, and the Quality of Life in American Cities (Cambridge: MIT Press, 2003) pp. 22. 
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Program, Central Texas Sustainability Indicators Project, the city’s Smart 

Growth initiatives, and neighborhood participation and planning as 

sustainable examples.  However, he often reminds the reader that defining 

a city as sustainable is difficult, and uses terminology such as “seems to 

take sustainability seriously” in order to keep this in the forefront of his 

analysis.80   Nevertheless, he concludes that Austin, according to his 

matrix, ranks between the highest ranked city, Seattle and the lowest 

ranked city, Milwaukee.   He concludes that there is a possibility that one 

of Austin’s strengths of projecting itself as a seemingly sustainable city has 

to do with city programs that works with the public community.81   

 In Alternative Routes to a Sustainable City, Steven A. Moore also 

acknowledges that Austin citizens have an invested interest in sustaining 

their place.  In his analysis, he composes a comprehensive framework of 

what he calls Austin’s “public talk.”82  This public talk includes the 

                                                            
80 Kent E. Portney, Taking Sustainable Cities Seriously: Economic Development, the 
Environment, and the Quality of Life in American Cities (Cambridge: MIT Press, 2003) pp. 1-
17. 
81 Kent E. Portney, Taking Sustainable Cities Seriously: Economic Development, the 
Environment, and the Quality of Life in American Cities (Cambridge: MIT Press, 2003) pp. 
243-244. 
82 Steven A. Moore, Alternative Routes to the Sustainable City (Lanham: Lexington Books, 
2007) 
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political, environmental, and technological dispositions of Austin citizens 

involved in sustainable development.   

 He identifies a “dominate storyline” and a “counter storyline” for 

each of these dispositions (political, environmental, and technological) in 

order to develop a comprehensive understanding of the social actors of 

Austin.83  For example, in reference to the environmental disposition he 

concludes that the dominant storyline for environmentalist in Austin 

consist of individualist rights to freely use the land. This is in contrast to 

the counter storyline where the environmental actors view the 

environment holistically and places values on citizen experts’ opinions 

within the community.84   

 In the conclusions, however, he acknowledges that these dominant 

and counter-storylines “taken together- define a narrowed cultural 

horizon available for common action, if not common values.”85   However, 

Moore is not suggesting that Austin has a completely inclusive and 

democratic process for development.  He makes the point that “even if the 
                                                            
83 Steven A. Moore, Alternative Routes to the Sustainable City (Lanham: Lexington Books, 
2007)  
84 Steven A. Moore, Alternative Routes to the Sustainable City (Lanham: Lexington Books, 
2007) pp. 50-70. 
85 Steven A. Moore, Alternative Routes to the Sustainable City (Lanham: Lexington Books, 
2007) pp. 67. 
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story line written by rugged individualist has dominated the city, and 

does what it can to suppress sustainable development, it has not stopped 

thousands of Austinites from acting sustainably.”86  It is the evolutionary 

thinking of Austinites and their willingness to act sustainably that, 

therefore, contributes to defining Austin as aspiring to be a sustainable 

place.  

 Moore’s case study shows that communities (the political and 

social) are continually rethinking how they want to grow. This sentiment 

is similar to McDaniel and Lanham’s theory that sustainable development 

is a complex adaptive system discussed in the previous chapter.   Thus, it 

can be presumed that sustainability in Austin is a “dynamic, process-

oriented approach that emphasizes the ability of systems to continuously 

solve and re-solve problems.”87  What makes Austin strive to be a 

sustainable place is not only the policies outlined by the city, but also the 

actions of an engaged community committed to identifying Austin’s 

growth problems, and evolving their city sustainably.  In other words, it is 

                                                            
86 Steven A. Moore, Alternative Routes to the Sustainable City (Lanham: Lexington Books, 
2007) pp. 70. 
87 Reuben R. McDaniel Jr. and Holly Jordan Lanham, “Sustainable Development: 
Complexity and the Problem of Balance,” in Pragmatic Sustainability ed. Steven A. Moore 
(Unpublished:2008) 
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the ambition and actions of the citizens’ local knowledge that ultimate 

situate the cities abstract sustainability principles. 

Austin Public Schooling and Environmental Education 

 Part of Austin’s engaged community is within the Austin’s public 

school system.  But before we proceed, I must admit that public schooling 

is not my expertise.88   In addition, it has been difficult to have access to 

data inside the public schooling system.   Nevertheless, this information is 

necessary in order to make further connections between how the case 

studies are organized and practiced in the following chapter.  This section 

first begins with the No Child Left Behind (NCLB) act and Texas’s 

accountability program, Texas Essential Knowledge and Skills (TEKS).  

Secondly, I will discuss how environmental education (EE) currently is 

realized in the existing educational system at state and district levels.   

 The NCLB act established by the Bush Administration in 2001 is 

one of the most sweeping changes that has occurred to public schooling in 

the last 40 years.89  The act was established according to former Texas 

                                                            
88 In the past I have worked as an educator for a charter high school service program.  I 
also have taught art classes for community centers.  In addition, I have taught for one 
year at my undergraduate university.   
89 Gary S. Stager, “School Wars,” in Good, Sep/Oct 2008 Issue 012, pp. 65-72. 
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Governor and subsequently President Bush Jr. because, “it is our country’s 

responsibility to educate every child.”90  With this noble mission in mind, 

the policy provides a blueprint of standards that states implement to 

manage public education. 

 The agenda of this act is comprised of seven key components, 

outlined in Appendix A.  The most notable and controversial issues being: 

• closing the achievement gap through standardizing knowledge, 

annual academic assessments, and consequences for schools that 

fail to educate disadvantaged students; and 

• rewarding success and sanctioning failure of schools by providing 

federal money for those schools that close the achievement gap, 

have high scores for accountability testing, and providing 

additional bonuses for the most successful schools.91 

 These two components of the agenda are about how districts and 

schools are responsible for measuring and standardizing student 

performance and rewarding those who abide by rules and frameworks 

with federal money.    A Texas version of satisfying the NCLB is the Texas 

                                                            
90 The White House, forward from President George W. Bush, Jr., “No Child Left Behind 
Act” http://www.whitehouse.gov/news/reports/no-child-left-behind.html (Last 
visited: September 26, 2008). 
91 The White House, forward from President George W. Bush, Jr., “No Child Left Behind 
Act” http://www.whitehouse.gov/news/reports/no-child-left-behind.html (Last 
visited: September 26, 2008). 
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Essential Knowledge and Skills (TEKS) that outlines what is to be taught 

in Texas schools, and the Texas Assessment of Knowledge and Skills 

(TAKS) which is a standardization test that all Texas students must pass to 

graduate.   

  In Texas, many advocates believe the general principle of NCLB is 

a worthy cause, but the policy put into action, provides several 

unexpected results because it disregards the diversity of educational 

systems that include different administrators, teachers, students, and 

places.  This is resonant in a 2004 public hearing report conducted by the 

Public Education Network.  Public Education Network officials stated: 

 It was obvious that Texas appeared no further along than meeting 
the goals of this massive federal legislation than states without 
experience.  Parents, students, and community members who 
testified believed in NCLB’s mission.  They also believed, however, 
that its mandates are often doing more harm than good.  Schools 
cannot meet the mandates of NCLB as long as they are 
underfunded especially those schools that are expected to improve 
the most.92   

 In other words, the NCLB appears to some Texans as an abstract 

principle that has good intentions.  However, funding and support 

allocated by the NCLB is based on universal assessments and 

                                                            
92 Public Education Network, “Open to the Public: Speaking out on No Child Left 
Behind,”2004, pp. 4 
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measurement and lacks consideration for particular situations and 

conditions which can also contribute to successful schools.  

 Therefore it is arguable that such state educational agendas that 

utilize business-like models of accountability and standardizations for 

running public schools are restricted from exploring any other type of 

agenda that doesn’t fit into the state’s guidelines.  According to education 

expert Gary S. Stager, the NCLB measures have resulted in a situation 

where “Schools are seeing recess eliminated, electives are being cut, and 

teachers are insulted by the prospect of having their career and income 

threatened by their students’ scores on a single multiple-choice test.”93  

Contrary to its mission, some components of the NCLB policy may 

indirectly result in unproductive results where more children are 

potentially left behind.   

 What does this mean for environmental education, a non-required 

discipline that often uses experiential learning as a method for analysis?  

According to the No Child Left Inside (NCLI), an environmental 

education (EE) coalition, EE is being eliminated in favor of investing more 

resources in topics where it is not typically integrated.  Typically in 

                                                            
93 Gary S. Stager, Ph.D., “School Wars,” in Good, Sep/Oct 2008 Issue 012, pp. 67. 
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language arts, math, and the three main sciences: biology, chemistry, and 

physics. 94   In addition:  

Teachers are actively or passively discouraged from providing 
valuable field based experiences for their students based on a fear 
of “loss of instructional time” for tested subjects. Such field 
experiences provide important opportunities for students to engage 
in hands-on, real-world problem solving and scientific inquiry. As 
a result, teacher autonomy to pursue vibrant, student-led, 
community-supported, environmental investigation and 
restoration projects is being curtailed.95  

 

On the basis of these observations it is reasonable to argue that NCLB has 

contributed to reducing the presence of EE in public schools by restricting 

time and funding for EE to be practiced. 

 The role of EE at both the state and district levels in Texas is not 

independent of these pressures.  Nevertheless, people at each level have 

their own methods and roles of preserving some form of EE, limited as 

they may be, in the existing educational framework.  Similar to the 

                                                            
94 No Child Left Inside, “What has No Child Left Behind Done to Environmental 
Education?” 
http://www.cbf.org/site/PageServer?pagename=act_sub_actioncenter_federal_nclb_do
ne (Last visited: September 26, 2008) 
95 No Child Left Inside, “What has No Child Left Behind Done to Environmental 
Education?” 
http://www.cbf.org/site/PageServer?pagename=act_sub_actioncenter_federal_nclb_do
ne (Last visited: September 26, 2008) 
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committed Austinites that work to sustain their place, these labors are 

mostly nurtured by particular persons who believe that EE has a part in 

the larger context of the public school system. 

 At a state level these efforts are lead by the Texas Environmental 

Education Agency Committee (TEEAC).  TEEAC was developed in 1991 

in association with Senate Bill 1340 (72nd Legislature) and implemented as 

an advisory committee for the legislature in 1992.  Over time, this small 

unfunded committee has accomplished several EE initiatives.  Secondary 

schooling examples include professional teacher development programs 

with local environmental agencies; two environmental science courses for 

secondary students (one advanced placement); and a policy that is written 

to ensure that a minimum of 40% of instructional time must be spent in 

laboratory and field work.  Summaries of each initiative can be found in 

Appendix B.   

 TEEACs efforts combined are commendable, but are narrow in 

comparison to the goals and aspiration of the committee.  In the mission 

statement they believe that EE is not just about acquiring knowledge 

about the environment, but also helping students and teachers develop 

“perceptions, awareness, and understanding of environmental principles 
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and problems,” in order to make responsible decisions affecting humans 

and non-human.96   In addition, “Environmental Education in Texas: 

Status Report”, a 1992 state report to the legislature, they assume that EE 

has a place as an interdisciplinary subject.  They state: “TEEAC is 

particularly concerned that environmental education be integrated into all 

subject areas taught in Texas’ schools.  Children need to understand that 

cultural, economic, social, technological, and political factors all determine 

our attitudes and actions towards the environment.”97  As a result, the 

committee developed a an extensive outline on how EE can be integrated 

into current state standards by all disciplines and grade levels in Texas 

state schools.98 

 Due to internal pressures and other obstacles, these larger missions 

have never been realized.  In addition, the current services, such as the 

teacher professional development workshops are rarely utilized especially 

at a high school level.  According to a 1995 survey conducted by E. Diane 

Birsner, a University of Texas at Austin graduate student, only 23 out of 

                                                            
96 Texas Environmental Education Committee Agency, “Mission Statement” in TEEAC 
General Meeting Notes, July 30, 1992. 
97 Texas Environmental Education Advisory Committee, “Environmental Education in 
Texas: Status Report 1992,” The State of Texas, pp 2. 
98 This document was shared with me by the Director of TEEAC. 
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187  TEEAC professional programs provided resources for secondary 

educators.  This sentiment was also expressed in an informal interview 

with a member of TEEAC.  She indicated this was due to the pressures of 

testing, funding, and time at the secondary education level. 99 

 At the district level, the Austin Independent School District (AISD) 

takes the role of implementing the two environmental education courses 

and the policy requiring 40% of secondary science studies to be either lab 

or field work at the district level.  However, even with these state 

measures in place, the EE programs are minimal for secondary education 

at the district level.   

 This claim is best exemplified in a recent study by the Austin 

Independent School District, called the Environmental Science Survey 

(Appendix C).  Nine out of the twelve district high schools completed the 

online survey, and though it is limited in scope, it is helpful to understand 

four indications of the current internal EE perception and actions at the 

district level.100  First, according to the survey, eight of nine high schools 

                                                            
99 Irene Pickhardt, interview by author, Austin, Texas, February 20, 2008. 
100 I composed my own survey to be administered to high school teachers in the district, 
but was not allowed by the district to distribute the survey.  This was due to specific 
protocol, as well as being notified that teachers were over stressed recently by too many 
surveys about the new restructuring of high schools. 
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recycle solid waste.  It is unknown, however, if the teachers are using this 

as a learning opportunity or if the school is just adhering to Senate Bill 

1340 that requires all state buildings to recycle.  Secondly, four of the nine 

schools do have some form of environmental awareness program in 

school.  Thirdly, two of the nine schools have on campus gardens that are 

being maintained by the students.  Finally, seven out of the nine schools’ 

commitment to EE is generated by the students and teachers initiatives 

and not associated with school or district goals.   

 This last point seems to be the most significant sign of the current 

conditions of EE at AISD for secondary education. This best exemplifies 

that EE is generally initiated and/or practiced outside the formal day-to-

day frameworks of school. Thus, it is of concern for some students and 

faculty in that system but not a top priority for the policy makers of the 

secondary education system.    

 The Austin community, the state policies, and the district schools 

all have a part in the larger whole of EE being offered to students in 

Austin schools.  To use Howard Davis’ terminology, they make up the 

sustainable education culture in this particular place.  Another component 

of this culture is the alternative programs that work with district schools.   
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The success of these programs and how their abstract missions and 

educational goals are put into practice are not independent of this context.   

Their missions are affected by the political agendas and perception of EE 

which alter the way these programs are envisioned and how they are in 

practice.   In the following chapter, I will discuss three such programs that 

utilize experiential EE in Austin and how the pedagogical initiatives work 

with, or sometimes in conflict with the larger educational system.  
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Chapter 5 

Three Environmental Education Programs in Austin, Texas 

Austin’s sustainability culture and the environmental education (EE) in 

secondary public schooling are the foundation of my case studies.   The 

programs presented in this chapter strive to sustain and connect to 

Austin’s aspiring sustainability goals.  However, the abstract policies of 

the NCLB and other educational goals in the public school system are 

often in conflict with place-based pedagogy so that there is a distinction in 

what is theorized and what is put into practiced.  In this chapter, I express 

this distinction as: what is envisioned and what is realized. 

  As a former educator for CVB, I witnessed firsthand the difference 

between vision and reality.  Often I presented the program to interested 

parties as their ideal model.   However, over my five years of practice, I 

knew that this ideal model was not always achievable.  The everyday 

politics often obstructed our goals.  This does not mean that CVB didn’t 

have successes- they had many- but by being part of the daily routine, I 

had a better understanding of how politics influence and alter the 

program in action. 
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Education for the 
environment 

Education in and from 
the environment 

Education about the 
environment 

Concern 

Experience Action 

Individualistic Holistic 
Development 

Knowledge and 
Understanding 

Concepts 

Skills 

 The purpose of this chapter is to provide insight into how EE 

programs teach abstract principles of sustainability.  These programs 

utilize experiential and design methods to reinforce a holistic 

understanding of the environment.  As a reminder, a holistic 

understanding includes the cognitive, affective, and behavioral aspects of 

connecting students to their places and represents the principle model 

defined by Joy A. Palmer in chapter three.  This model will be utilized 

throughout the analysis of these case studies (Figure 5.1). 

    

  

 

 

 

 

(Figure: 5.1: Palmer’s Holistic Model of Environmental Education) 

 The three groups chosen for this study share the same variables of 

teaching secondary students, utilizing experiential learning, and 



76 

 

reinforcing educational understanding through place attachment.  While 

sharing the same teaching philosophy as my thesis, they are dissimilar in 

their relationship to the larger public school system.   

 Based on this dissimilarity, the Keep Austin Beautiful- Green Teens 

program is what I define as an external relationship.  An external program 

works with schools, but only provides services during non-required 

school hours.   The City of Austin- Hydrofiles program is what I term an 

intermediate program.  An intermediate program is an outside EE source 

that constructs curriculum and activities aligned with educational 

objectives during regular school hours.  Finally, Garza Independence- 

Garza’s Gardens program is what I named an internal program.  This type 

of programming is taught at an alternative school and is adapted to 

adhere to school policies and educational requirements.101     

 The following pages reconstruct stories recorded while observing 

these sites.  Interviews and literature composed by each program tend to 

                                                            
101 Originally for this study intended to have three programs that share the same 
variables of teaching to high school students, utilizing experience to reinforce ideas, and 
align curriculum with state standards.  However, only one program satisfied these 
variables.  Appendix D outlines the original programs researched and their comments 
about secondary schools utilizing their services. 
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support the hypothesis articulated in previous chapters.102  I have chosen 

to present the case studies in this narrative form because it provides a 

sample of the day-to-day activities of each organization and its affect on 

student learning.  This methodology follows similar logic of philosopher 

Donna Harraway from chapter two, and also critical theorist Thomas 

McLaughlin.  Sharing Harraway’s sentiments, McLaughlin believes that 

the actors that are grounded in any particular situation often can provide 

the most critical insight of their realities- what he terms vernacular 

theory.103  What is presented in the following pages are the vernacular 

theories of each program. 

 To conclude this chapter, the three programs are analyzed 

comprehensively by utilizing a matrix that measures the programs goals 

and practices along with the theories presented in chapter three.  Based on 

this analysis, I identify another question to consider when discussing 

sustainability education based on situated actions. 

                                                            
102 For both Green Teens and Hydrofiles, I only use one, out of my two site visits of each 
program to construct their story.  This is because in both cases the site observations were 
redundant.  However, due to the dynamic nature of the Garza’s Gardens program, I 
utilize several of my site visits to construct my story.  
103 Thomas McLaughlin, Streets Smarts and Critical Theory (Madison, University of 
Wisconsin Press:1996)  
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External Program- Keep Austin Beautiful: Green Teens 

After school on a Tuesday, I met the Green Teens educator, Caroline 

Hallman, at a Central Austin high school, one of the schools where the 

program is offered.  The previous week I was to join Ms. Hallman at a 

North Austin high school to begin working with students on their 

gardens.  However, due to the upcoming Texas Assessment of Knowledge 

and Skills (TAKS) at the North Austin location I was forced to join her at 

the Central location that day.   

  At this school, Green Teens is taught twice a week for one and a 

half hours.  One of the objectives is to target at-risk schools that do not 

offer EE.  Monica Lopez-MacGee, the Education Program Manager, 

believes that these students often know “that environmental issues exist, 

but they don’t have an understanding.”  Mrs. Lopez-MacGee extended 

this thought by saying, “So, what I am hearing from them is that it is a big 

doom and gloom story.  However, they want to feel like they can make a 

difference and at that age there is still a presence of optimism.”104  As an 

external program, Green Teens provides this service to the underserved 

population.    
                                                            
104 Monica Lopez-MacGee, Interviewed by author, February 4, 2008. 
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 As part of the local non-for-profit, Keep Austin Beautiful (KAB), the 

students’ weekly activity was connected to a local initiative set forth by 

the larger organization.  This initiative was to encourage Austinites to 

reduce their use of plastic and paper bags and opt for canvas totes.  The 

student project was to paint an environmental message about waste on a 

canvas bag.  This activity is part of the environmental curriculum segment 

titled, Complete the Cycle-Recycle.  This segment includes components 

such as students investigating the recycling process, building models of 

landfills, transforming trash to art, investigating packaging, taking a trip 

to the landfill, and starting a recycling campaign on campus.105   

 This investigative and practical approach is part of their yearly 

curriculum that is “designed to inspire environmental stewardship and 

youth leadership”106  (Appendix E).  In practice, however, Ms. Hallman 

suggested that the Green Teens program was not always successful with 

stewardship projects.  She was conflicted about this since she believes that 

                                                            
105 Green Teens curriculum-Appendix E 
106 Keep Austin Beautiful, Education page, 
http://www.keepaustinbeautiful.org/education.php (Last visited: May 30, 2008) 
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(Figure 5.2: Green Teens 
Environment) 

KAB (parent organization) strength is environmental stewardship and 

beautification projects with citizens in their neighborhoods.107 

 When Mrs. Hallman guided me into the cafeteria, the shared 

environment surprised me.   As a partner with other after school 

programs such as Big Brothers and Sisters, the space was being utilized 

for activities such as pool, foose-ball, and games.  Though never noted by 

Ms. Hallman, I recorded that this type 

of atmosphere was not necessarily 

conducive to a constructive learning 

environment.  Nevertheless, we set up 

a table in the corner, hung a few 

posters, and waited for interested 

students to gather (Figure 5.2).  

 A handful of students intermittently joined us over the hour-and-a-

half activity.  This was fairly typical since the average number of students 

per class ranges from 4-15 students. 108   During my visit, Ms. Hallman 

                                                            
107 Caroline Hallman, Interviewed by author, February 19, 2008. 
108 Monica Lopez-MacGee, Interviewed by author, February 4, 2008. 
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questioned if this lack of continuity of 

student engagement was enough for 

them to comprehend the environmental 

issues she was teaching.109 

 Her insight was obvious during 

the day’s activity, where the discussion surrounding waste issues was 

limited.   The main focus for the students was to design their 

environmental message versus discussing the content of the message.   I 

sensed this was most likely credited to the activity being better aligned 

with middle school students versus the high school demographics (Figure 

5.3).110   Moreover, it was evident that 

the students were already familiar 

with the environmental issue 

surrounding waste.  Nevertheless, I 

got the impression that they enjoyed 

the experience of designing their 

                                                            
109 Caroline Hallman, Interviewed by author, February 19, 2008. 
110 Caroline Hallman, Observational site visit, April 9, 2008.  Ms. Hallman and I discussed 
later that evening that several of the curriculum components were more aligned for the 
middle schools where Green Teens is taught versus the high schools. 

(Figure 5.4: Green Teen student’s bag) 

(Figure 5.3: Green Teen students) 
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logos.   Figure 5.4 displays one of the student’s pride in his work.  

Summary- Green Teens 

The Green Teens program is loosely designed while attempting to achieve 

a mission to provide comprehensive and practical activities associated 

with several environmental topics.  However, as noted by Mrs. Lopez-

Magee the bi-weekly meetings are “more about if they are having positive 

experiences versus if they are going into environmental science or 

teaching.”111   This statement, along with my observational studies, 

reinforced my impression that the program goals are more weighted 

towards what Palmer would call about and for the environment versus 

from the environment.  Therefore, students’ projects are about engaging 

environmental topics in order to change attitudes and behavior and not 

necessarily about scientific knowledge.  

 An important variable integrated into this program is design 

thinking.  As mention in chapter three, design thinking gives students a 

level of agency in working out the abstract concepts and allows them to 

express themselves.  Through the simple practice of painting a bag, this 

                                                            
111 Monica Lopez-MacGee, Interviewed by author, February 4, 2008. 
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act according to Richard Buchanan helps formulate a way of thinking that 

generates envisioning alternative ways that things can be done.  He states: 

“A common discipline of design thinking-more than the particular 

products created by that discipline today-is changing our culture, not only 

in its external manifestations but in its internal character.”112  These design 

projects utilized by this program foster thinking skills to assist in that 

process of change. 

 Some variables in conflict with the external program goals are a 

lack of authority, tutoring for upcoming testing that takes place at the 

same time, and social activities that are occurring in the shared 

environment.   These political and structural realities often take 

precedence over continual participation in the program and impedes on 

some of the experiential activities.113  As a result, the site visits often are 

replaced with other projects or educators try to utilize unauthorized 

school grounds as much as possible to reinforce topics studied.  Therefore, 

                                                            
112 Richard Buchanan, “Wicked Problems in Design Thinking,” in The Idea of Design: A 
Design Issues Reader ed. Vistor Margolin and Richard Buchanan (Cambridge: MIT Press, 
1995) pp. 20 
113 Ms. Hallman and Mrs. Monica Lopez-MacGee both noted that coordination between 
getting vans and setting up site visits was often a daunting task. 
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understanding how the concepts learned and how it relates to the 

students daily interactions with their places often is monopolized.   

Intermediate- City of Austin: Hydrofiles Program 

It was an early morning in May when I met Sarah Heilman, the director of 

the City of Austin Watershed Protection- Hydrofiles Program.  We had 

tried to schedule field trips earlier in the traditional school calendar year, 

but often the experiential component of the program does not get utilized.  

During our interview, Ms. Heilman stated that the field visits are the 

hardest element, but the most important.  She indicated the inconsistency 

was due to internal pressures for secondary schools such as: time, testing, 

and scheduling of buses.114   Nonetheless, it was the end of the semester 

and the Texas Assessment for Knowledge and Skills (TAKS) was 

completed for district schools.  Therefore, on this particular week, she had 

six site visits scheduled.   

 Typically, the site visits are part of a larger comprehensive 

curriculum with several learning components.  These include: training the 

students on monitoring water; presentations by Ms. Heilman; field trips, 

                                                            
114 Sara Heilman, Interviewed by author, January 31, 2008. 
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and student monitoring of local creeks.  On this particular day, however, 

the students visiting had never utilized any of the other components 

designed for the curriculum.  This is in contrast to the ideal program in 

practice where the class “adopts-a-creek” (a sample of the comprehensive 

curriculum can be found in Appendix F). 115   This “adopt-a-creek” idea 

derives out of the same pedagogical and objective of Austin citizens 

discussed in chapter four.  In essence, the program serves to continue and 

preserve the same environmental voices present during the water quality 

wars and the historic 1990s city council meeting now regulated by the 

Water Protection Development Review.   

 Before we left Ms. Heilman’s office to head towards the site visit at 

Village of Western Oaks Karst Preserve, we packed up curriculum 

worksheets; a bag with models and plastic visuals of Texas ecology and 

land forms; water testing kits; caving gear; and maps of the area.  When 

we arrived at the site we met a co-worker of Ms. Heilman’s.  With such a 

large group of students, Ms. Heilman and her co-worker anticipated that 

it would be best if one staff member led the caving part of the field trip 

while the other led the scavenger hunt, lessons on watersheds, and water 

                                                            
115 Sara Heilman, Interviewed by author, January 31, 2008. 
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testing.  The need for other staff members to successfully run an event is 

not uncommon for the program.  This was reemphasized in an interview 

with Ms. Heilman where she stated, “I think you need more than one staff 

person to run a program.  I mean, we are a team, but with our other 

programs successfully expanding (elementary and middle school) it is 

hard to devote more staff time to development.”116  It is my impression 

that this comment by Ms. Heilman indicated her frustration in not having 

the time to make the program more accessible for secondary students.117 

 When the first group of students and teachers arrived, they 

gathered for a brief introduction defining what a watershed is and what 

their role to protect the quality of the water in Austin.  It was obvious to 

me that the majority of the students had never been to this area before and 

a map titled, “Do you know your watershed” quickly helped the students 

orient themselves.  In addition, this map assisted them in understanding 

that their homes and schools exist within these environmentally sensitive 

areas and the importance of the Edwards Aquifer.    

                                                            
116 Sara Heilman, Interviewed by author, January 31, 2008. 
117 Sara Heilman also helps to lead the Earth Camp program and Clean Creeks program.  
Both get used by elementary and middle school schools where the educational system 
that has more flexible curriculum and schedules. 
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 When they were done discussing the significance of Austin’s 

watersheds, the students and teachers were divided into two groups.  The 

group that I followed traveled to the City of Austin restricted area where 

sinkholes and caves were located.  During this stroll, Ms. Heilman pointed 

out Greenbrair, an edible plant, and Cedar trees- two ecological features 

that contribute to the natural system of this environment.  

  At the site, Ms. Heilman began discussing the history of Texas 

environment and how the earth is made of the porous sediment of 

limestone.  The models and contents in her bag we packed were utilized 

to reinforce the subject.   To challenge students’ understanding of this new 

knowledge, Ms. Heilman passed out a scavenger hunt worksheet and 

directed the students to complete it while exploring the area.    

 After the worksheet was reviewed, the group continued down the 

path to karst.  A karst is an opening in the limestone ground that is 

susceptible to water run-off and feeds into the aquifer below.  At this 

location, students stood over it to feel the cool air that rose from beneath 

the ground.  Explaining how this karst was centrally located in a run-off 

creek, Ms. Heilman emphasized the connection between how water can 

filter within the Texas limestone and end up in Barton Springs and Lady 
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Bird Lake, part of Austin’s water source.  To reemphasize the quality of 

water and the porous limestone, the 

students tested a sample of water that 

was gathered from the Barton Springs 

earlier in the morning (Figure 5.5).       

What the students learned from this 

scientific exercise is that the human 

pollutants, such as oil and fertilizer, which enters and travels through the 

porous limestone, can ultimately pollute the cities drinking water.  This 

type of scientific activity is typical for the Hydrofiles program, since it is 

aligned with the TEKS.118   Satisfying the TEKS is one of the program main 

objectives.  Mrs. Heilman noted that by doing this it provides a level of 

insurance that district schools will utilize the program.119      

 When the TEKS aligned component was complete, the students got 

geared up for entering the cave.  Following the lead of Ms. Heilman’s co-

worker, they turned on their lights at the top of their helmets and entered 

the small cavern.   Inside, the instructor discussed the ecology and natural 

                                                            
118 The Hydrofiles program is specifically aligned with the TEKS for Aquatic science but 
some of the components in the curriculum are also aligned with other science courses.  
On this day, the students were all part of the environmental systems course. 
119 Sara Heilman, Interviewed by author, January 31st, 2008. 

(Figure 5.5: Hydrofiles students 
testing water samples) 
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history of the area.   During this lesson, the student’s flashed their 

headlights against the limestone walls and they tried to spot the spiders or 

salamander that he mentioned.  Even though this was one of the shorter 

segments of the study, it was clear 

to me that students were the most 

engaged because of the constant 

request for their interaction 

(Figure 5.6), thus, allowing the 

students to freely explore the 

unknown environment on their own terms. 

Summary- Hydrofiles  

The Hydrofiles program ideal model is structured so that students can 

become scientifically well informed about how water quality impacts their 

daily lives.  Through the process of scientific inquiry and investigation, it 

is suggested that they will continue to participate in assessing the water 

quality of Austin and become stewards of their local creeks.  One would 

assume that by aligning the curriculum with school assessments would 

ensure the program being used in public schools.  Unfortunately, in 

(Figure 5.6: Hydrofiles students in cave) 
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practice, the curriculum is often utilized in a fragmented manner in order 

to satisfy teacher schedule and daily school pressures.   

 In summary, the Hydrofiles program is ambitious in working 

together with the educational system as an intermediate program and 

does teach students about the sensitive water quality issues in Austin.  It 

attempts to foster the next generation of Austinites, discussed in chapter 

four, who strive to continue sustaining their place.  Ironically, as a direct 

result of collaborating with the schools, some of the qualitative elements 

and the stewardship component of the curriculum are lost.  Therefore, the 

program is closely aligned with what Palmer would call education in or 

from the environment versus about or for the environment.120   

Internal- Gonzales Garza Independence: Garza’s Gardens Program 

I arrived at Garza Independence alternative high school on a Tuesday 

morning to study the Garza’s Gardens Program.  Garza’s Gardens is a 

multi-credit program that teaches students economics, government, 

horticulture, agribusiness, marketing and management, and landscape 

                                                            
120 It should be noted that the summer program and Clean Creek program Mrs. Heilman 
suggested is more successful because they have more flexibility and are taught during 
non-school hours. 
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design.  Using the agriculture industry as an overall subject and the 

student run garden as a business; the participants understand how 

economy, society, technology, and politics attribute to local food industry.  

Martha Cason, the program instructor, believes this practical and multi-

disciplinary approach is an effective way of teaching.121 

 On the first day that I observed the program, the students were 

broken into two different groups and being lead by instructors from the 

University of Texas at Austin, Speak Up, Speak Out program.122   Having 

outside partners to help ground the course in local knowledge is not 

unusual for the Garza’s Gardens.  Other partnerships include a Texas 

State University program called Students Involved in Free Enterprise, 

Sustainable Food Center and a local restaurant called East Side Cafe.  These 

external partnerships feed into Mrs. Cason’s philosophy that kids need to 

feel a sense of community connection to what they are learning in school.  

                                                            
121 Martha Cason, Interviewed by author, February 28, 2008. 
122 Speak Up, Speak Out is an “innovative civic education program designed to teach 
young people about their communities.”  College students mentor students in local high 
schools to participate in a civic presentation.  More about the program can be found at 
their website: http://communication.utexas.edu/strauss/projectsoso_files/index.html 
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These outside partnerships and the weekly farmer’s market serve as this 

social fabric.123 

  Another part of connecting to the local community is focusing 

student projects on Austin environmental subjects.  For example, the two 

topics chosen for the Speak Up, Speak Out assignment were the 

environmental sensitivity of Edwards Aquifer and Barton Springs and 

accessibility of local food for low-income areas in Austin.  The second 

topic is at the heart of the Garza’s Gardens program.  The students’ role in 

this issue is best realized by how they contribute by creating a local food 

source to Austinites at the weekly farmer’s market. 

  On my second site visit, I had an opportunity to observe just how 

the students contributed as a local food source for Austinites.  I walked 

into the classroom on what the 

class calls Market Day, and 

discovered that the energy of the 

room was much different than the 

day before.  Today, the students 

                                                            
123 Martha Cason, Interviewed by author, February 28, 2008. 

(Figure 5.7: Garza’s Garden student 
displaying her garden 
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were leading.  This leadership was especially apparent to me when two 

students insisted I see the gardens that they had developed (Figure 5.7).   

Each one had been designed, planted, nurtured, and cultivated by each 

student.   Moreover, this leadership was apparent by observing the 

students unspoken production roles.  There were those who harvested, 

those who weighed the herbs, those who prepared the baskets for the 

market, and those who inventoried the 

products for distribution (Figure 5.8).   

 The students’ confidence in leading 

this process is due to several factors.  

First, the horticulture curriculum in their 

composition books and lessons taught in 

the class provided them with the scientific knowledge and skills that they 

needed to grow and assess their plants (a sample of the curriculum and 

the assignment for personal gardens can be found in Appendix G).  

Secondly, by giving each student a personal garden bed, they established 

invested ownership and responsibility.  Thirdly, this was all possible 

because the instructor was willing to let the students have agency in the 

activity.  Mrs. Cason often noted during our time spent together that her 

(Figure 5.8: Garza’s Garden 
preparing for Market Day 
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job as an educator was more of a facilitator of student learning versus a 

dictator of what students should learn.124   

 The student teamwork was also 

apparent when we met later that day 

at the farmer’s market (Figure 5.9).  At 

the market, the students displayed the 

tent, set out their product, and helped 

assist customers.  In addition, they 

willingly helped other vendors with their tents.   Mrs. Cason noted that 

this act of kindness was attributed to the community of the market 

displaying continual support for the students throughout the season.125 

  At this point, it is important to note that one of the things that 

surprised me about the site visit to the market was how few students 

showed up.  Mrs. Cason credited this to other outside pressures that range 

from students needing to concentrate on their other studies to personal 

obligations.126  These same factors also affected the attendance during 

class time.  Mrs. Cason does not dwell on these barriers since the 

                                                            
124 Garza Garden’s site visit, March 25th, 2008 
125 Martha Cason, Interviewed by author, February 28, 2008. 
126 Garza’s Gardens site visit, March 26th, 2008. 

(Figure 5.9: Garza’s Garden 
students at local farmer’s market) 
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administration, student services, and staff at Garza Independence High 

School takes a solution-focused approach to education. This is where these 

parties together work to foster success in students.127  Part of the solution-

focused approach is to allow a flexible schedule and extended timeline for 

students to graduate.   

Summary- Garza’s Gardens  

The Garza’s Garden is an inclusive program that utilizes the surrounding 

grounds of the school and the local Austin community to reinforce what is 

being taught.  It demonstrates theories about Austin citizens presented by 

Moore and Portney in the previous chapter.  Based on their theories this 

program serves as part of the process of citizens actively aspiring to 

develop Austin as a sustainable place.  In other words, the Garza’s Garden 

program fosters a culture of sustainability.   

  What the program envisions to deliver is more often than not 

realized.  However, these successes are not independent of external 

pressures such as testing and students personal obligations.  In addition, 

                                                            
127 Garza Independence High School, “Garza Independence High School: A Solution-
focused High School,” 
http://www.austinschools.org/campus/garza/html/aboutgarza.htm  (Last visited, 
October 4, 2008) 
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Mrs. Cason noted that such an alternative program requires her to work 

sixteen hours a day.  These long days consist of grant writing, conducting 

professionally relationships with the media, and continually convincing 

teachers, students, administrators, parents, and the general public of the 

value of this alternative approach.128  She realizes that her contribution is 

extensive and noted in our interview that unless she can find a 

replacement, her program ultimately is unsustainable.129 

 Nonetheless, the Garza’s Garden program is most closely 

associated with the ideal model of holistic environmental education, 

which Palmer advocates.  It integrates knowledge, skills, and attitudes, 

based on experience, concern, and action.130  It is about connecting 

students to their place.   In addition, important variables such as design, 

as well as Mrs. Cason role as facilitator add to the program successes.   Dr. 

Sharon Sutton (mentioned in chapter three), advocates for programs to 

utilize design because it is “a cognitive processes that changes how the 

                                                            
128 Martha Cason, Interviewed by author, February 28, 2008. 
129 Martha Cason, Interviewed by author, February 28, 2008. 
130 Joy A. Palmer, Environmental Education in the 21st Century: Theory, Practice, Progress and 
Promise (London: Routledge, 1998)   
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designer sees the world.”131   In addition, Sutton suggests that design 

gives students a concrete means to gain some sense of control over their 

future.132  As a result, the students benefit by learning new knowledge and 

skills and also transforming their values about the world.   

 Philosopher Bryan G. Norton, notes that there some key aspects of 

how transformative values are formed.  He suggests that the 

transformative processes begin with a new experience or orientation 

towards a particular everyday experience or situation.  As a result, 

behavior patterns change based on this experience.  Personally, these 

behavior patterns maybe something the individual is first uncomfortable 

with and doesn’t fit into their existing life.  However, their new values 

and behaviors are preferable because they improve participation with the 

environment.133   The new knowledge learned and practiced by Garza’s 

Gardens students follow a transformative process where relevant 

                                                            
131 Sharon E. Sutton, Susan P. Kemp, “Children as Partners in Neighborhood 
Placemaking: Lessons from intergenerational design charettes,” in Journal of 
Environmental Psychology, 22 (2002) pp. 184. 
132 Sharon E. Sutton, Susan P. Kemp, “Children as Partners in Neighborhood 
Placemaking: Lessons from intergenerational design charettes,” in Journal of 
Environmental Psychology, 22 (2002) pp. 183. 
133 Bryan G. Norton, Why Preserve Natural Variety? (Princeton: Princeton University Press, 
1987) pp 185-213 
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experiences change students’ world views and their existing relationships 

to their places. 

A Comprehensive Analysis of Case Studies 

 To assess all these programs collectively I have developed a matrix 

(Table 5.1) that attempts to convey how each program is envisioned and 

realized by comparing them to the theory presented in chapter three and 

four.  

  



Relationship to educational system
Program

Envisioned Realized Envisioned Realized Envisioned Realized

Austin Sustainability: Active part of community
Teacher's Role: Leader versus external boss

Dimensions of Learning: Knowledge and understanding
Skills

Attitudes
Elements of the curriculum: Aesthetic

Empirical
Ethical

Synoptic
Education____ the environment: about

in/from
for

Design Central

Never

Hardly ever

In between

Most often

Always

Education in or from the environment, that is using the environment as a resource with 
emphasis on empirical and aesthetic elements.
Education for  the environment, concerned with values, attitudes and positive actions, 
reflecting on the ethical element.

Source: Joy A. Palmer

understanding and our complex relationships with it, reflecting on the synoptic element.
Legend

External Intermediate Internal
What is envisioned and what is realized

Green Teens Hydrofiles Garza's Gardens

Education about  the environment teaches students basic knowledge of and 

Program Components

(Table 5.1 Comprehensive Matrix of Three Case Studies)
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 Typically, each program is envisioned through situated actions and 

the ideal model of EE theory presented in chapter three.  This is 

represented in the table in the first column for each program, envisioned.  

With the exception of the intermediate program (lacking a strong 

component of design) and the external program (focusing less importance 

on empirical environmental research) these three programs strive to 

provide quality experiences and a holistic framework of education that 

utilizes Austin as a place.  As a reminder, Palmer would suggest that such 

programming provides students the opportunity to learn complex EE 

topics and perform investigatory tasks that attributes to acquisition of new 

knowledge and development of personal concerns and actions for the 

environment.134     

 In practice, however, both the external program (Green Teens) and 

the intermediate program (Hydrofiles) often do not achieve their ideal 

model.  This is represented in the second column for each program titled 

realized.  For example, the external program is more weighted towards EE 

that is about the environment versus in and for the environment.  And the 

                                                            
134 Joy A. Palmer, Environmental Education in the 21st Century: Theory, Practice, 
Progress and Promise (London: Routledge, 1998) pp 146. 
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intermediate program is more aligned with providing educational 

practices that teaches students from the environment.    The educational 

and structural barriers that contribute to this are: time, transportation, 

money, accountability testing, current EE policies initiated in schools, and 

the program directors’ resources and time.   

 In contrast, the internal program best exemplifies the holistic model 

of EE by utilizing the school grounds and the larger community.  The 

program achieves this in four ways.  First, by providing an analytical 

curriculum for the interdisciplinary topics studied at the beginning of the 

semester and then utilizing onsite gardens.  Second, the program uses 

design to help students further connect the environmental issues to their 

personal understanding.  Third, the school grounds are utilized as a class 

project.  Finally, the school shares the same philosophy of the internal 

program goals.     

 My analysis suggests that the implementation of a sustainability 

program, based on situated actions, is difficult.   The pedagogical 

principles discussed above (diversity, student participation, experience, 

design, local knowledge) are all in conflict with the educational principles 

that dominate Texas public education (standardization, measurements, 
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and accountability).  Like trying to fit a square peg into a round hole, I am 

beginning to realize that these two pedagogical principles do not fit neatly 

together.   

 In light of this conflict, my research leads me to ask the following 

question:  in order to implement sustainability programming is it 

necessary to restructure the entire educational system?  In other words, is 

there a need for sustainable education system before we can have 

sustainability education?  This question will be furthered explored in the 

concluding chapter.  
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Chapter 6 

Practical Steps towards Radical Changes 

At the beginning of this thesis I argued that abstract principles of 

sustainability are best understood through local practices and particular 

situations; what I term as situated actions.   Following this same logic, I 

conclude that this hypothesis will, then, be successful for educational 

practices about sustainability; specifically so for secondary students.  Such 

practices would internalize pedagogical principles that are about 

experiential learning and design of the student environment.  Thus, 

environmental education would be about students engaging in making 

sustainable places.   

 Based on the case studies in the previous chapter, the internal 

program (Garza’s Garden) supports the hypothesis that students are 

greatly influenced by sustainability programming that utilizes experience, 

place, and design.  However, the analysis also reveals that education that 

takes such a practical and holistic approach is difficult to put into practice 

within the existing educational system.  This is due to business-like 

models for public schooling that integrates performance measures based 
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on standardizations and lacks consideration of cultural and/or ecological 

context. 

 It could be argued that my case study analyses in another locale 

would not yield the same results.  However, I think it is safe to argue that 

due to federal educational policy it is difficult for such environmental 

education to be put into practice anywhere in the United States.  This 

reasoning is supported by the No Child Left Inside environmental 

education coalition in chapter three.  In addition, I believe that you can 

generalize case studies even if they are context sensitive.  This position is 

supported by Bent Flyvbjerg in, “Five Misunderstandings about Case-

Study Research.” Here he holds that the “case study method can certainly 

contribute to the cumulative development of knowledge.”135  This is 

because he believes that all knowledge claims are context related and 

attributed to real life examples of how things work.  In essences, case 

studies on a particular topic is continual reinforcement of what one is 

generalizing. 

                                                            
135 Bent Flyvbjerg, “Five Misunderstandings about Case-Study Research,” in 
Qualitative Inquiry 12 (2006): 241. 
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 Therefore, based on the knowledge gained throughout this 

analysis, my thoughts have been redirected to think about what is needed 

for sustainability design education to be successful in the public school 

system.   I am presented with a new question:  is there a need for 

sustainable educational systems before we can have sustainability 

education?  A sustainable education system is an educational system that 

adopts principles of sustainability, such as inclusiveness and participation, 

in the structure of the schooling system.  Such a system would ultimately 

support how sustainability education is taught.  At this time, this question 

is difficult for me to answer.  Even so, I will attempt to present an initial 

hypothesis.   

 At first, I find myself arguing that we need to radically rethink and 

reform the current educational system- a paradigm shift.  A paradigm 

shift would include reforming the perception of education, its 

organization and management, as well as our theories of learning and 

pedagogy.   Secondly, while I embrace the theory of a paradigm shift, I 

recognize the need for more pragmatic steps.  This is because, I believe 

that incremental steps help inform the paradigm shift with actions taken 

now.  These practical steps would be based on building social capital that 



106 

 

takes into consideration the current political and geographical 

environment of each particular situation.  The intention of such 

programming would be to enlighten future sustainability education policy 

and practice thus propagating seeds that are part of the process of change.  

This concluding chapter serves to elaborate these ideas and offers two 

noncompeting programs for future research.    

Radical Rethinking: An All Systems Approach 

I am not the first person to conclude that radical change needs to happen 

in order to teach about sustainability in public schools.  In the book, 

Sustainable Education: Re-visioning Learning and Change, Stephen Sterling 

argues that if there is going to be sustainable development education then 

there is a need for a paradigm shift.    For Sterling, the main challenge of 

Western education that is based on such policies as the NCLB and TAKS 

discussed in chapter four, lies in the current mechanistic thinking which is 

product oriented, hierarchal in its structure, and focused on 

standardization.  This is in contrast to the emerging ecological thinking 
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about education (whole systems thinking), which is process oriented, 

structured by shared systems, and based on diversity and innovation.136     

 In order for humans to move from mechanistic thinking to whole 

systems thinking, he suggests that there are three necessary shifts that 

need to happen: expanding one’s view of the world, understanding the 

links within the entire environment, and having a purposeful disposition 

that accepts that the whole is often much larger than the sum of the 

parts.137  These shifts would allow us to re-vision what he identifies as 

three key dimensions of the educational system: the educational 

paradigm, organization and management of the learning environment, 

learning and pedagogy.  In Sterling’s argument, this paradigm change is 

about extension, connection, and integration.138 

 The implications of a systems approach for the first key dimension-

the educational paradigm-would result in rethinking the purpose of 

                                                            
136 This theory is similar to the sustainability theory that I was advocating for in 
chapter three. 
137 Stephen Sterling, Sustainable Education: Re- visioning learning and change, (Green 
Books Ltd.: Devon, 2001) pp. 53. 
138 Stephen Sterling, Sustainable Education: Re- visioning learning and change, (Green 
Books Ltd.: Devon, 2001) pp. 53. 
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education for the wider society and the biosphere.139  Education therefore 

would not be perceived as a fixed state of learning and a means to an end, 

but more about a continual process of learning with the changes in one’s 

environment.  For the second key dimension, organization and management 

of learning environment, these components would be connected and 

integrated together with the intent of providing a holistic system. 140  This 

in turn would provide an inclusive communicative organizational 

structure that would result in flexible practices and strive to achieve both 

administrators and educators goals.  Finally, for the third dimension, 

learning and pedagogy, he states, “the whole systems approaches might be 

reflected in classroom or in community practice, in teaching method, 

including a systems view of the learner, and participative learning and 

teaching styles.”141  A more comprehensive version of these three 

dimensions is presented in Table 6.1.  

                                                            
139 Stephen Sterling, Sustainable Education: Re- visioning learning and change, (Green 
Books Ltd.: Devon, 2001) pp. 53. 
140 Stephen Sterling, Sustainable Education: Re- visioning learning and change, (Green 
Books Ltd.: Devon, 2001) pp. 58. 
141 Stephen Sterling, Sustainable Education: Re- visioning learning and change, (Green 
Books Ltd.: Devon, 2001) pp. 56. 



Scale not considered Human-scale structures and learning 
situations

Mechanistic View Ecological View
First Key Dimension: Educational Paradigm

Core Values

Effective learning
Standardization
Accountability
Faith in 'the system'

Preparation for economic life

Selection or exclusion
Formal education
Knowing is instrumental value
Competition
Specialization

Modernity

Prescription
Detailed and largely closed
Discursive knowledge
Decontextualize and abstract knowledge

Fixed knowledge and 'truth'

External inspection
External indicators, narrowly prescribed
Quantitative measures

Management

Self-evaluation, plus critical support
Self-generated indicators, broadly drawn
Qualitative as well as quantitative measures

sustainability transitions- social, economic,
and environmental

Synergies & emergence not considered
Architecture, energy and resource use, and 
institutional grounds neither managed 
ecologically nor seen as part of the

Confusion of 'data', 'information' and 
knowledge'
Disciplines and defense of borders
Specialism

Transformative learning
Diversity with coherence
Responsibility
Faith in people

Participation in all dimensions of the 

Inclusion and valuing of all people
Learning throughout life
Being/becoming- intrinsic and instrumental
Cooperation, collaboration
Integrative understanding

Socialization integrating to fit
Developing institutional profiles

Ecological sustainability

Negotiation and consent
Indicative, open, responsive
Non-discursive knowledge also values

Curriculum
Second Key Dimension: Organization and Management of Learning Environment

Autonomy-in-relation
Developing learning communities

Evaluation and assessment

More emphasis on local, personal,

Recognizing uncertainty and approximation
Ultimate concern with wisdom

Greater transdiciplinarity
Generalism and flexibility

applied and first-hand knowledge

Positive synergies sought
Ecological management, linked to 
educational curriculum and experience

educational experience

(Table6.1: Summarizaing the contrasting paradigms) 
Source: Stephen Sterling, Sustainable Education: Re-visioning learning and change
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Ecological View
 Management (cont.)

Curriculum control and prescription Curriculum empowerment & determination

Mechanistic View

Democratic and participative

Few or nominal links Democratic and participatory

Top-down control
Community

Third Key Dimension: Learning and Pedagogy

Transmission Transformation
Product oriented Process, development and action oriented

Views of teaching and learning

environment/system environment/system

Emphasis on teaching Integrative view: teachers also learners, and
learners also teachers

Functional competence Functional, critical and creative 
competencies valued

As a cognitive being As a whole person with full range of needs
View of learner

No sense of emergence in the learning Strong sense of emergence in the learning

and capacities
Deficiency model Existing knowledge, beliefs and feelings 

Needs to be effective Needs to be meaningful first

valued
Learners largely undifferentiated Differentiated needs recognized
Valuing intellect Intellect, intuition, and capability valued

Multiple intelligences
Teachers as technicians Teachers as reflective practitioners and 

change agents
Learners as individuals Groups, organizations and communities also

Logical and linguistic intelligence

learn
Teaching and learning style

Non-reflexive, casual Reflexive, iterative
Meaning is given Meaning is constructed and negotiated

Cognitive experience Also affective, spiritual, manual and 
physical experience

Passive instruction Active learning styles

Restricted range of methods Wide range of methods and tools

Simple learning Also critical and epistemic
View of learning

Non-critical inquiry Critical and creative inquiry
Analytical and individual inquiry Appreciative and cooperative inquiry

(Table6.1: Summarizaing the contrasting paradigms) 
Source: Stephen Sterling, Sustainable Education: Re-visioning learning and change
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 There are obvious shared assumptions between what I proposed 

and what Sterling is advocating.  This is especially apparent in the first 

key dimension- educational paradigm- and the third key dimension- learning 

and pedagogy.  However, as a result of my study, I personally find the 

larger challenge is at the second key dimension- the organization and 

management of the learning environment.  Therefore, what I offer in the 

following pages is a preliminary method (series of questions) to build 

social capital between sustainability program educators and the actors 

that make up the educational system. 

Pragmatic Rethinking: Building Social Capital 

 The second, more practical approach to sustainability education in 

public schools, would share the same principles that Sterling presented 

above: expanding worldviews, connecting individuals, and integrating 

opportunities.  However, instead of insisting that a large paradigm change 

needs to transpire for sustainability education, a pragmatic approach is 

intended to work as a social networking process.  This social networking 

process bridges sustainability education and the educational system and is 

similar to what social scientist John Field describes as building social 

capital.   
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 According to Field, social capital is a theory about strengthening 

relationships in order to achieve specific goals.  He states, “By making 

connections with one another and keeping them going over time, people 

are able to work together to achieve things that they either could not 

achieve by themselves, or only achieve with great difficulty.”143   In the 

case of this research, the process of social capital is about building a 

relationship between sustainability educators and the public schooling 

community.   This idea suggests that social capital is central to building 

effective sustainability education that strives to connect student to their 

communities and places.  The result of strong social capital invested 

amongst educational programmers and the participants in the educational 

system is a cyclical approach, where program facilitators, educators, 

administrators, and students are all participants and life-long learners.144 

12 Heuristic Questions 

Below are the twelve heuristic questions I would propose for future 

sustainability educators to utilize when building social capital.  These 

                                                            
142 John Field, Social Capital: Key Ideas (Routledge: London, New York, 2003) pp.1 
144 John Field, Social Capital and Lifelong Learning (The Policy Press: Bristol, 2005) 
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questions are intended to open up situated possibilities for learning rather 

than impose abstract categories of learning.    

1. What are the entrenched structures that may need to take 

precedence over sustainability education?  (For example, is 

the school currently battling district administration in order 

to keep their campus available?) 

2. Based on these structures, what format of education would 

best suit the school goals and missions?  (Is it best to only 

offer a small one week activity to generate ideas on campus 

or is the school open to integrating an overall campus 

sustainable design project?) 

3. Are there current programs and or teachers in the school 

that can be collaborative partners? (Build upon this local 

knowledge in order to create relationships.) 

4. As a citizen, are there current educational policies that I can 

advocate for or against? (In other words, how can I inform 

and be informed by current state legislation?) 
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5. How can ideas be integrated into the current curriculum, in 

order to help satisfy students’ credits? (Satisfying the 

curriculum objectives as much as possible in order to inform 

educators the significance of sustainable design and display 

that you acknowledge their educational structure.)  

6. How can administrators, educators, and other staff members 

be part of the process of teaching so that they are equally 

invested and are engaged participants in the learning 

process?  (Listen to the staff and implement projects that 

give instructors and administration some creative control.) 

7. What is the physical context that makes up the sustainability 

concerns for students in their particular neighborhood?  

8. In what sustainability issue (s) are the students on campus 

already invested? (Building upon these existing interests to 

help students connect to other sustainability topics.) 

9. Are facilities managers open to working with students and 

assisting in maintaining any physical changes on the school 
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grounds? (Receive approval by all facility managers at the 

school, district, and state levels.) 

10. What measures can we put into place in order to help 

facilities managers feel comfortable with changes on 

campus? (Have facility managers on board from the 

beginning and utilize their situated knowledge about what 

would be an affective learning opportunity and at the same 

time would satisfy their career.) 

11. How can I work to help inform and educate current policy 

changes on school campuses? (For example, is there a local 

facilities organization I can join in order to understand the 

policy behind school district facilities?) 

12. What sustainability organizations exist in the immediate 

neighborhood that can serve as a partner and/or place to 

catalyze local student projects? (Strive to make as many 

immediate community connections near the school that can 

be reinforced by student’s experiences within their local 

environment.) 
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 The objective of these questions allows for careful consideration in 

the assessment and development of a program at each particular school.  

In addition, the questions take into consideration all social levels of the 

complex system that makes up public schooling.    

  Such a method may not result in drastic and immediate changes in 

reforming education or even teaching about sustainability.   However, it 

may result in powerful connections between sustainability educators and 

actors in the public schooling system, therefore providing diverse 

opportunities for all invested parties.  In time, a result of such actions may 

lead to sustainability education that is fully integrated into a school, and 

therefore, is more likely to be sustainable as well.   

Next Steps for Future Learning 

 After articulating a radical and a pragmatic program for change, I 

believe that the next steps for research would be to look further into how 

the two approaches contribute to successful alternative sustainability 

programming.   There are two sustainability programs that have recently 

taken similar alternative approaches that I have discussed above.   
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 A radical program for future study is The School of Sustainability 

at Arizona State University.  This school exemplifies how radical changes 

contribute to future sustainability education.  In 2007, this school 

transformed itself to embody the design aspirations of The New American 

University.  On their website they list eight principles of The New 

American University.  These include: 

1. Focusing on the individual; 

2. Global engagement; 

3. Intellectual fusion (non-disciplinary studies); 

4. Knowledge entrepreneur (real-life learning); 

5. Leveraging place (working on local issues for research); 

6. Social embeddedness (two-way relationships between university 

and communities); 

7. Societal transformation (working with the transforming society of 

Arizona); 
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8. Inspired research (impacting society in the process of change).145   

Two points of interesting research that should be conducted on this third-

tier university are: assessing the political measures that took place in order 

to re-vision their university structure; and assessing future work of 

graduating students. 

 A precedent program that exemplifies how social capital 

contributes to educational goals is UpLift Austin.  This program is 

currently building a strong foundation of social capital in order to 

implement sustainable design education in Austin high schools. The 

mission is to use the community as a resource to teach high school 

students about sustainable design.  UpLift Austin takes a hands-on 

approach where the students apply their new knowledge by transforming 

their own school.  By integrating the community as a resource from the 

beginning and developing a strong social bond between the 

                                                            
145 Arizona State University, “Our New American University,” 
http://mynew.asu.edu/about (Last visited: November 7, 2008). 
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administration and staff, this program is showing signs of reaching its 

goals.146  

  How the idea above and this study gets utilized will have to be up 

to the natural evolution of human learning reflected in the situated actions 

of this changing world.  The same is true for what is learned by Austin 

citizens from the tours I give at my sustainably designed house, and both 

the environmental knowledge gained by the students of Casa Verde 

Builders, and those who participate in Green Teens, Hydrofiles, and 

Garza’s Gardens. 

 In the future, as a participant in the field of sustainable design, I 

aspire to the philosophical approach that our survival depends on our 

ability to adapt to the physical and social worlds and be proactive in 

creating and shaping those worlds.  I hope this research inspires others to 

envision, design and create a sustainable design program that transforms 

and fosters a culture of sustainability in our places.  

                                                            
146 UpLift Austin is a new program that teaches sustainability education for 
Austin public high schools.  The idea was envisioned by Gina LaMotte and the 
first pilot program is being implemented at an alternative school called Austin 
Can Academy. Using her networking skills, Ms. LaMotte has made connections 
with local designers, artist, architects, scholars, and political groups, in order to 
put her program into action.  http://www.upliftaustin.org/ 



Appendix A 

No Child Left Behind Act (NCLB) 

The following information was summarized and/or quoted from the official White 
House government website, http://www.whitehouse.gov/news/reports/no-child-
left-behind.html 

Seven Key Components of the NCLB Act 

1. Closing the Achievement Gap 

• Accountability and high standards are established in order 
to ensure that state, district, and schools are providing high 
quality education.  States are responsible for development of 
a system of sanctions and rewards based on school 
performance.   

• National and state assessment of students’ performance 
needs to be measured. 

• Schools that fail to ensure to decrease the education gap will 
at first receive some assistance, but after 3 consecutive years 
of bad performance, students are allowed to transfer schools.  
In addition, federal and state funding is not offered to failing 
schools. 
 

2. Moving Limited English proficient students to English fluency 

• States that focus on reading for early grades by establishing 
programs that are anchored in scientific research qualify for 
grants under the new Reading First Initiative. 

• States participating in the Reading First program will have 
the option to receive funding from a new "Early Reading 
First" program to implement research-based pre-reading 
methods in pre-school programs, including Head Start 
centers. 
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3. Expanding Flexibility, Reducing Bureaucracy  

• The combination of federal with state funds to improve 
school quality 

• Funding for technology will be consolidated and distributed 
based on need versus going through a previous 
implemented grant process. 
 

4. Rewarding Success and Sanctioning Failure 

• Rewards will be distributed to high performing states that 
have reduced the performance gap. 

• No Child Left Behind bonuses for high performing schools 
• Reduction of federal funding for state’s administrative cost if 

there is continuous poor performance. 
 

5. Promoting Informed Parental Choice 

• School report cards that show the achievement of their 
child’s performance as well as the performance of all 
students in the school based on demographic characteristics. 

• Funding provided for charter schools. 
• Funding for innovative ways for schools to increase 

informed parental choice and participation 
 

6. Improve Teacher Quality 

• States are responsible that all teachers are quality educators. 
• High standards will be set for all professional development 

programs. 
• Focus on and strengthening of math and science education. 

7. Making Schools Safer for the 21st Century 

• Federal funding will be made available for in-school 
education about safety and drug prevention.  



Appendix B 

Texas Environmental Education Professional Development 

Secondary Environmental Science Course Descriptions 

Field and Laboratory Policy 

 

Texas Environmental Education Professional Development Program 

The Texas Environmental Education Professional Development Program 
provided by the Texas Environmental Education Advisory Committee 
(TEEAC), is a program that has identified informal environmental 
education (EE) sites in Texas that provide professional development 
workshops for educators.  The EE sites are approved by the TEEAC and 
participants that attend their program receive TEEAC credit for attending.  
Once an educator has attended 45 hours of EE development he/she may 
receive a recognition certificate and letters of accomplishment. The 
benefits of an educator for participating is the information and materials; 
some programs offer college credits; there is regional focus to encourage 
local knowledge; an environmental education certificate; and letters of 
recognition.   

**Information taken from internal TEEAC document titled, “Texas Environmental Education 
Advisory Committee- What It Is, How It Works, and How it Benefits Educators. 

Secondary Environmental Education Course Descriptions 

There are two secondary Environmental Education Courses for secondary 
schools in Texas: Environmental Systems and Environmental Science 
Advance Placement.  Below is a brief review of each.   

Environmental Systems is described in the Texas Administrative Codes 
Chapter 112 as a class where “students conduct field and laboratory 
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investigations, use scientific methods during investigations, and make 
informed decisions using critical thinking and scientific problem solving.  
Students study a variety of topics that include: biotic and abiotic factors in 
habitats; ecosystems and biomes; interrelationships among resources and 
an environmental system; sources and flow of energy through an 
environmental system; relationship between carrying capacity and 
changes in populations and ecosystems; and changes in environments.1 

Environmental Science Advance Placement course is described in the 
College Board Advance Placement Course Description as a rigorous 
science course that stresses scientific principles and analysis instead of like 
other environmental science courses “that emphasize the study of 
environmental science from a sociological and political perspective rather 
than from a scientific one.”2 There are six distinct themes that this EE 
course emphasizes: 

• Science is a process. 
• Energy conversions underline all ecological processes. 
• The Earth itself is one interconnected system. 
• Humans alter natural systems. 
• Environmental problems have cultural and social context. 
• Human survival depends on developing practices that will achieve 

sustainable systems.3 

 

 

                                                            
1 Texas Administrative Code, Chapter 112.44 Environmental Systems, 
http://www.tea.state.tx.us/rules/tac/chapter112/ch112c.html#112.44 (Last visited: September 
28, 2008). 
2 College Board Advance Placement, “Environmental Science Course Description,” May 2008‐
2009, http://www.collegeboard.com/prod_downloads/ap/students/envsci/ap‐cd‐envsci‐
0708.pdf 
3 College Board Advance Placement, “Environmental Science summary page,” 
http://www.collegeboard.com/student/testing/ap/sub_envsci.html?envsci  
(Last visited: September 28, 2008) 
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Field and Laboratory Policy for Texas state secondary schools 

The Texas state School Board of Education in April of 1996 approved a 
new Texas Administrative Code that states: “high school science courses 
shall include at least 40% hands-on laboratory investigations and field 
work using appropriate scientific inquiry.”4   The rationale of this code is 
that science promotes practical learning experience.  In a document listing 
the guidelines for instructional field experience the TEA states: 
“Experience that extends from the classroom into the field allows students 
to explore, observe, and investigate things in the natural world that cannot 
be brought into the classroom learning environment.”5 

 
4 Texas Education Agency, 19 Texas Administrative Code 19, Chapter 74.3, 
http://info.sos.state.tx.us/pls/pub/readtac$ext.TacPage?sl=R&app=9&p_dir=&p_rloc=&p_tloc=&
p_ploc=&pg=1&p_tac=&ti=19&pt=2&ch=74&rl=3 
5 Texas Education Agency, “Guidelines for Instructional Field Experience,” 
http://www.tea.state.tx.us/curriculum/science/GuidelinesBW.pdf  

http://info.sos.state.tx.us/pls/pub/readtac$ext.TacPage?sl=R&app=9&p_dir=&p_rloc=&p_tloc=&p_ploc=&pg=1&p_tac=&ti=19&pt=2&ch=74&rl=3
http://info.sos.state.tx.us/pls/pub/readtac$ext.TacPage?sl=R&app=9&p_dir=&p_rloc=&p_tloc=&p_ploc=&pg=1&p_tac=&ti=19&pt=2&ch=74&rl=3
http://www.tea.state.tx.us/curriculum/science/GuidelinesBW.pdf


Appendix C 

AISD Environmental Science Survey 

This survey was sent out to all schools in the district.  There were a total of 91 
respondents.  Nine out of the twelve district high schools responded.  The 

information in this appendix is only taking into consideration the responses from 
high schools that participated.  For confidentiality purposes the names of the high 

schools are not disclosed. 

 

Question: 4 School Response 
Does your school gain income      
from any of your recycling efforts? A No 
  B No 
  C   
  D No 
  E No 
  F Yes 
  G No 
  H Yes 
  I No 

Question: 2 and 3 School Response Details 
Do you have a 
recycling program 
at your school?       

` A Yes paper 
If a program is in 
place,  B Yes paper and cardboard 
which items do 
you recycle?  
Check all that 
apply. C Yes paper 

  D Yes paper, cardboard, paperboard, cartridges 

  E Yes paper, bottles, cans, cardboard, paperboard 

  F Yes paper, bottles, cans, cardboard, ink cartridges 

  G Yes paper 

  H Yes 
paper, bottles, cans, cardboard, paperboard, ink cartridges, cell 
phones, plastic bags, batteries 

  I No   
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Question: 5 School Response Details 
Do you have any environmental 
awareness       
 programs on your campus, 
such as but not limited to  A No   
the Go Green Initiative or the 
Junior Master Gardener 
Program? B No   

C Yes 
Environmental 
Conservation Club  

  D No   
  E Yes Green Club 
  F Yes Environmental Club 
  G No   
  H Yes AP Environmental Class 
  I No   

 

Question: 6 School Response Details 
For which of these groups does 
your school have        
environmental awareness 
programs? A No   
Groups include: students, staff, 
parents, and other. B No   

  C Yes students, staff 

  D No   

  E Yes students 

  F Yes students, staff 

  G No   

  H Yes students, parents 

  I No   
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Question: 7 School Response Details 
What gardens and/or model 
biomes do you have       
 on your campus(grasslands, ponds, 
etc)?  Please list.       

  A none   

  B 
flower 

beds   

  C gardens 
Organic gardening 
club 

  D flowerbeds   

  E none   

  F     

  G none   

  H planters  
where projects are 
occurring 

  I     

Question: 8 School Response Details 
Do the students maintain the garden 
and/or model biomes?       

  A     

  B No   

  C Yes   

  D No   

  E No   

  F No   

  G No   

  H Yes   

  I No   
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Question: 9 School Response Details 
Is your school a designated backyard 
wildlife habitat?       
  A No   
  B No   
  C No   
  D No   
  E No   
  F No   
  G No   
  H No   

  I No   
 

Question: 10 School Response Details 
Do you have any energy 
conservation program in place at 
your school?       

      

  A No   

  B No   

  C No   

  D No   

  E No   

  F No   

  G No   

  H No   

  I No   
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Question: 11 School Response Details 
Has your school won any 
environmental and/or conservation         
awards or grants?        
  A No   
  B No   

  C Yes 
stewardship 
award from BSEC 

  D No   
  E No   
  F No   
  G No   

  H Yes 
Won city recycling 
and beautification 

  I No   
 

Question: 12 School Response Details 

And finally, which campus groups are       

involved in recycling, environmental       

awareness, and conservation efforts? A     

Choices:  B   
Student groups, 
faculty, 

PTO/PTA C   
Student groups, 
faculty 

CAC D   Student groups 

Student Groups E   Student groups 

Faculty F   Student groups 

Other G   Student groups 

  H   Student groups 

  I     
 



Appendix D 

Environmental Science Program Descriptions 

Agency  Program Age levels TEKS   

COA PARD-Austin Nature and 
Science Center 

Education 
Programs 

PreK-High 
school yes 

Barton Springs/Edwards Aquifer 
Conservation District 

Aquifer 
Watch 

Middle-High 
school yes 

COA Watershed Protection 
Department Hydro Files High school yes 

LCRA- McKinney Roughs Nature 
Park 

Education 
Programs High school yes 

LCRA- Westcave Preserve 
Education 
Programs 

Middle-High 
school yes 

 

Educational Mission statements: 

• Austin Nature and Science Center: Dedicated to the exploration of 
the natural world. 

• Aquifer Watch:  Learn about water quality, quantity, and develop 
an appreciation for water issues within our community. 

• HydroFiles: To protect water quality is through pollution 
prevention 

• LCRA- McKinney Roughs: The parks’ natural science center offers 
quality science-based education programs led by trained educators 
and professional staff. 
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• LCRA- Westcave Preserve: A natural treasure of the Texas Hill 
Country combines opportunities to observe plants, animals, and 
geology of the Edwards Plateau. 

 

Preliminary Research: AISD Secondary School Participation 

• Austin Nature and Science Center:  Phone conversation with 
director, Wednesday, October 10, 2007: “We rarely have High 
School students/teachers use our program” 

• Aquifer Watch: Email correspondence with Jeanne Galland, 
Tuesday, October 9th, 2007: “Middle school and high school 
teachers seem to be less receptive to working with their classes 
away from the classrooms.  There are issues with buses, time, and 
permissions.”  

• Hydrofiles: Email correspondence with Sara Heilman, Friday, 
October 5th, 2007: “I have found it quite difficult to recruit 
teachers for our middle school and high school programs unless 
they are after school.” 

• LCRA- McKinney Roughs: Email correspondence with Joannie 
Steinhaus, Thursday, October 4th, 2007: “Although we do serve 
high school, the majorities of our students are elementary and 
middle school age.” 

• LCRA- WestCave Preserve: Email correspondence with John 
Arnes, Friday, October 5, 2007: “We have no high schools attending 
our programs.”  
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Appendix E 
 

Green Teen Curriculum 
 
 

Green Teens Phase I Curriculum Outline 
 
October – May (7 months: 26 weeks: 18 topics and 8 Field Trips) 
 
 
Clean Creeks 
Austin’s Water System 
Predict the flow of water in Austin’s watershed; define groundwater, 
surface water and aquifers. Watershed Model and Aquifer Model. 
Project: Build edible aquifers  
 
Water Quality -  
Discover how plants and animals can be used to determine the “health” of 
a waterway (macroinvertebrates and chemistry test). If possible run test at 
local creek or collect samples ahead of time.  
 
Country Club Ichthycide 
Investigate a contaminated pond where 200 fish were found dead. Then 
use topographic maps and a watershed model to determine flow paths 
and then locate the source of contamination by conducting simulated 
tests. 
 
A Recipe for Clean Water 
Examine the information found on labels of hazardous household 
products and describe their impact on the environment (non-point source 
pollution) 
Project: Make and test the effectiveness of environmentally friendly 
alternatives to hazardous household chemicals. 
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Litter 
Realize the impact of litter on our waterways and habitats. Make cultural 
interpretations by charting the kinds of litter found on site.   
Service Project: Litter cleanup on site 
 
Stormdrain Marking: Mark stormdrains to raise awareness about the 
impact of pollution on our creeks.  
 
Complete the Cycle - Recycle 
Recycle Matters 
Take a journey through the recycling process from sorting, to packing, to 
processing. 
 
Landfill Logic 
Compare and contrast characteristics of waste, what’s in our trash, how 
trash is processed in a landfill, and the structure of a landfill. Build model 
landfills.  
 
Transform Trash to Art 
Embark on a short campus cleanup to collect ‘trash'. Utilize this trash to 
create objects that would be found in a community and glue to a canvas. 
Project:  ‘trash’ canvas 
 
Packaging 
Identify products made from materials that can be recycled or reused; 
understand the need for packaging and identify ways to reduce 
packaging. 
 
Fieldtrip: TDS Landfill, Ecology Action, BFI Recycling Plant, Cycled 
Plastics 
First hand observations of a landfill or of the process of recycling plastics. 
 
Campus/Site Recycling Campaign 
Decorate recycling containers and create posters to promote a campus or 
site recycling campaign. Determine logistics of collection and monitoring 
of recycling. 
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Solar Car Building – Energies of the World 
Energized! 
Identify the various sources of energy and those that are renewable and 
nonrenewable. Play a game about home energy habits using play money 
and conduct a home energy audit. Activities: Energies of the World, 
Cookie Mining Experiment, and Let’s Get Energized. 
 
Field trip to Habitat Suites 
To observe a “green” hotel that serves as a model for sustainable 
development. 
 
Wind Energy 
Identify wind energy as a source of energy, its uses and how it diverts 
energy from coal. Build a wind turbine and anemometer to measure how 
fast the wind blows and to understand how wind energy is generated. 
 
Hydropower Demo & Geothermal Power 
Understand how steam generates energy and observe the use of 
hydropower.  
 
Effects of Energy 
Create a model greenhouse that illustrates the effects of energy. Discuss 
the economics of alternative energies.  
 
Solar Energy  
Describe solar energy and how it is captured and used. Build solar 
collectors to capture solar energy and ‘measure’ solar energy. 
 
Build Solar Cars (multiple weeks; estimated 4 weeks) 
Design a plan for building solar cars. Utilizing solar model car kits build 
and decorate cars. As a final project race the cars.  
 
Going Green – Plant – Basic Botany 
Basic Botany 
Dissect flowers to examine plant parts, structure, and function 
Project: Container planting or planting in available garden beds on site. 
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Having Uncle Herb for Lunch 
Sensory investigation of herbs 
Make an herbal salve or an herb dip 
 
Medicinal Plants 
Recognize medicinal plants and their uses by sampling plant parts. 
Samples include: Aloe Vera, Ginger, Mint, Garlic, and Echinacea) 
 
Plants from Plants - Rapid Reproduction 
Explore plant reproductive methods. Discover non-seed (vegetative) plant 
propagation techniques. 
 
Field trip to Farmers Market 
Comparing Green Markets with Supermarkets (including packaging and 
prices); importance of supporting local economy.  
 
Native Gardening Gurus  
The Dirt on SOIL 
Explore the science of soil, Erosion Control/Compaction; soil observation 
(vermiculture, mulch, compost, sand) 
 
Needy, Weedy or Native 
Identify common native plants and invasive plants and determine the 
benefits of each. 
Project: Making native seed balls 
Service Project: Weeding site garden beds 
 
Garden Design  
Conduct a site survey, map the grounds, and select plants accordingly. 
Guest Speaker – Lynn Osgood from Studio Habitas, LLC – 512.420.0283 
 
Field trip to a Nursery – The Great Outdoors 
Identify native plants and explore costs of purchasing plants for a garden 
project. Tour the sites various plant ‘regions’ – greenhouse, shade plants, 
natives, and annuals. 
 
Landscaping  
Beautify the recreation center grounds by planting natives. 
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Organic Gardening 
Identify beneficial insects; observe ladybugs and their insect properties. 
Explore the science of composting and observe worms and other macro-
invertebrates in the process of decomposition and identify acceptable 
materials for composting. 
Service Project: Ladybug release and worm release and soil amendment of 
compost to garden sites. 
 



Appendix F  
 

Sample of Hydrofiles Curriculum and Site Visit Worksheet 
 

Other curriculum examples can be found at 
http://www.ci.austin.tx.us/watershed/hydro_main.htm.  The following 

curriculum was provided by Sara Heilman. 
 
 
 
 
 
 

EDWARDS AQUIFER TOUR 
 
Objectives 

• Examine solution features in the recharge zone of the Edwards 
Aquifer 

• Explain how surface water travels into the Edwards Aquifer 
through Recharge features and discharges at springs 

• Explore Whirlpool cave and identify cave features and biota 
• Explain the effects of urbanization on Austin waters 
 

TEKS 
Environmental Science 
Earth Science 
Aquatic Science 
Biology 
 
Time 
45 minutes at karst preserve 
45 minutes at whirlpool cave 
 
Materials 
Pieces of karstic limestone 
Piece of calcite 
Map of Edwards Aquifer and Recharge Zone 
Map of dye tracing 
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Photos of cave organisms and features 
 

Village of Western Oaks Karst Preserve 
Introduction 
The Village of Western Oaks Karst Preserve is easily accessible and 
provides a good opportunity to observe the Edwards Aquifer recharge 
zone and natural karst landforms.  Karst areas like the recharge zone of 
the Barton Springs segment of the Edwards Aquifer are underlain by 
soluble rocks, such as limestone, and contain caves, sinkholes, and large 
spring discharge sites.   
 
 
Procedure 
Start at the entrance of the preserve next to the kiosk with 3-D graphic of 
recharge features.  Point out the sinkholes, fractures and caves in the 
drawing and discuss how surface water recharges the aquifer through 
these features. Define recharge (filling up again) and recharge feature 
(surface opening that allows water to enter the aquifer).   Point out that 
the neighborhood looks like any other, but is very different because of the 
recharge features that lay hidden below the landscaped yards and streets.  
Water still infiltrates the aquifer in the neighborhood but passes through a 
yard possibly with lawn chemicals that are hazardous to water, or runs off 
streets into stormdrains that drain to the creek where the water enters 
recharge features in the creek.   Pollutants in the street can enter the 
aquifer in this way.   
 
Senatorial Sink 
Walk trail to first enclosed sinkhole (Senatorial Sink).  Ask students if they 
think this is a sinkhole and why (it is bowl shaped).  How can they tell the 
boundary of the sinkhole?  (limestone ridge, the fence outlines the 
boundary)  Did you think the sinkhole would be this large from the 
drawing?  (Explain that field work is very important in environmental 
science to grasp the actual nature of what you are investigating.)  Why are 
there so many trees?  (area of drainage with more water for roots).   
 
Instruct students to walk around entire gated area for 5 minutes and count 
the number of recharge features they can find.  After students have re-
grouped, discuss the number of features and where they were.  The 
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number of exposed openings varies due to the features opening up as rain 
washes away detritus or closing up as rain washes in detritus.  Students 
usually find 5-7 holes.  The cave and opening by the tree are the largest 
and most obvious.  Many openings are found along the limestone ridge 
that was exposed when the upper room of the cave fell in and formed this 
sinkhole. 
 
Limestone and Calcite 
Senatorial sink is a large solution sinkhole, evidenced by the large bowl.  
The most common minerals in this environment, carbonates, include the 
common and sometimes clear mineral calcite.  Use the calcite mineral to 
explain about limestone originating during the time of a shallow, 
cretaceous ocean. The limestone rocks of the Edwards group were 
originally deposited about 100 million years ago when a warm, shallow 
sea covered central Texas. Marine life flourished. As the marine organisms 
died, their calcium carbonate shells and skeletons sank and solidified into 
layers of limestone. The sea level lowered and the Edwards limestone was 
buried and then uplifted.  
 
Explain that carbonate aquifers, such as the Edwards Aquifer typically 
develop solution cavities because the limestone is dissolved by slightly 
acidic waters.  The most common acid involved in karstification is 
carbonic acid, which typically forms by combining carbon dioxide with 
water.  Carbon dioxide is naturally produced by bacteria as they consume 
organic debris.  As a carbonate aquifer matures, more of its surface runoff 
is directed underground, leaving irregular and poorly defined surface 
drainages and a very efficient internal drainage system.  Live Oak Cave is 
located inside the sink and is part of the drain system that typically exists 
at the base of any sinkhole. 
 
Dye Trace Map 
Show the map of the dye trace study.  Point out the injection points at 
recharge features and discharge at wells and springs.  Point out the 
injection point closest to your location and discuss which spring it flows to 
and how fast it flows.  Hydrogeologists flush non-toxic dye into caves and 
sinkholes in the recharge zone to determine flow paths and rates of 
groundwater flow.  They put receptors in various wells and springs 
throughout the area to detect the dye. They found that water flows 
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through its underground passages surprisingly quickly compared to other 
aquifers (1 mile in 1 year).  For example, water traveled the nearly twenty 
miles from Onion Creek near Buda to Barton Springs in as little as three 
days.  Most water re-emerged at the four Barton Springs outlets, but some 
pathways in the aquifer flowed to Cold Springs on Town Lake.  An 
average of 50 million gallons of water a day resurfaces from the aquifer at 
Barton Springs. 
Human Impact 
The results of the dye trace help us to understand that anything that is on 
the ground or in the creeks in the recharge zone can quickly flow into the 
aquifer and move towards Barton Springs.  As a result, the City of Austin 
works to keep the recharge zone protected.  This nature preserve is a good 
example of protected land because the native plants help filter the water 
that drains into the sinkholes and caves.   The City also offers homeowner 
education about responsible chemical use and natural solutions to 
landscape problems as well as student outreach programs.  Individual 
choices about chemical use around the home can impact the purity of 
water infiltrating the aquifer positively or negatively. 
 
Exit Senatorial Sink and point out other features along the trail: 
 
Equinox Cave 
Further along the trail in the creek bottom is Equinox Cave, an example of 
a swallet (site of large creek flow loss) that could absorb much of the creek 
flow after rain events prior to being closed off.  Flow is visible here only 
for short periods after most rain events.  The gate is designed to keep 
construction-disturbed materials from blocking flow to the cave.  
Disturbance of the land from construction can contribute fine-grained 
sediment to the creeks, which in significant volumes can plug these 
recharge features.  Recharging sinkholes are often plugged to make way 
for growing urban areas.  This can reduce the amount of recharge to the 
aquifer and subsequently reduce spring flow. 
 
Get Down Cave 
Also along the trail is “Get Down Cave”, an example of a collapse 
sinkhole evidenced by the underhanging walls of the entrance room.  
Many caves, including Get Down Cave, serve as a preserve for rare karst 
invertebrate species that might otherwise go extinct with the 



 
141 

 

encroachment of urbanization.  Get Down Cave is home to the ground 
beetle, Rhadine austinica, the millipede Speodesmus, and the harvestman 
Texella. 
 
 

Whirlpool Cave 
Austin is riddled with caves and sinkholes throughout the recharge zone 
however most caves in the area are inaccessible without a tour guide.  For 
the safety of you and your students, don’t ever attempt to enter a cave 
without prior guidance or permission.  
 
 
Inside the Cave 
Formations: Look for stalactites, stalagmites, columns, flow stone 
Cave life: Look for slimy salamander near entrance and cave crickets 
 

GROUNDWATER RESOURCES 
Web Resources: 

• Edwards Aquifer PowerPoint classroom presentation 
www.ci.austin.tx.us/watershed/hydro_teacher.htm 

• Caves: A Window into the Edwards Aquifer  
www.esi.utexas.edu/outreach/caves/ 

• Cave Life 
www.utexas.edu/tmm/sponsored_sites/biospeleology/explore.ht

m 
• Edwards Aquifer 

www.edwardsaquifer.net/ 
• Barton Springs/Edwards Aquifer Conservation District 

www.bseacd.org/ 
• Interactive aquifer 

 www.ci.austin.tx.us/watershed/austinkarst1.html 
• Barton Springs 

 www.ci.austin.tx.us/watershed/bartonsprings.htm 
• Barton Springs Tour Lessons 

 www.ci.austin.tx.us/watershed/ec_fieldguide.htm 
Groundwater Educational Models: 

• University of Nebraska at Lincoln: 
http://groundwater.unl.edu/standard.html 

http://www.esi.utexas.edu/outreach/caves/
http://www.bseacd.org/
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• University of Wisconsin at Stevens Point: 
www.uwsp.edu/stuorg/awra/h2omodel.html 

• Ward’s Natural Science Catalog: 
www.wardsci.com/product.asp_Q_pn_E_IG0012168_A_Groundwater+Simulati
on+System  

• Groundwater Model and Simulators by envision: 
www.envisionenviroed.net/ 

 
EDUCATION CONTACTS 
 
Sara Heilman (schools in the Austin area) 
City of Austin-Watershed Protection and Development Review Dept. 
sara.heilman@ci.austin.tx.us   512-974-3540 
www.ci.austin.tx.us/watershed/hydro_main.htm 
 
Julie Jenkins and Jennee Galland 
The Barton Springs / Edwards Aquifer Conservation District 
(512) 282-8441 
www.bseacd.org 

 
VOCABULARY 

 
Aquifer- A body of rock that contains sufficient saturated permeable 
material to conduct ground water and to yield significant quantity of 
water to wells and springs. 
 
Cave- A natural underground open space, generally with a connection to 
the surface and large enough for a person to enter 
 
Column- Formed in a cave when a stalactite and a stalagmite join. 
 
Dissolution- Process of dissolving into a homogenous solution, as when 
an acidic solution dissolves limestone.  Karst refers to the process of 
dissolving rock to produce landforms. 
 
Flowstone- A cave formation which forms as water flows over walls, 
floors, or other formations and builds up sheets of calcite that look like a 
rock waterfall. 

mailto:sara.heilman@ci.austin.tx.us
http://www.ci.austin.tx.us/watershed/hydro_main.htm
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Hydrology- The science that deals with global water (both liquid and 
solid), its properties, circulation, and distribution, on and under the 
Earth’s surface and in the atmosphere, from perception until it is returned 
to the atmosphere or discharge in the ocean. 
 
Hydrogeology- The science that deals with subsurface waters and with 
related geologic aspects of surface waters. 
 
Impervious cover- Any surface in the urban landscape that cannot 
effectively absorb or infiltrate rainfall. 
 
Karst- A type of topography that is formed on limestone, gypsum, and 
other rocks, primarily by dissolution, and that is characterized by 
sinkholes, caves and underground drainage. 
 
Recharge Zone- Region where water recharges or replenishes the aquifer 
with water. 
 
Sinkhole- An opening on the surface of the land which may form by the 
collapse of an underlying cave (collapse sinkhole) or which grows when 
closely spaced fissures underneath it enlarge or coalesce (solution 
sinkhole). 
 
Spring- A place where ground water flows naturally from a rock or the 
soil onto the land surface into a body of surface water. 
 
Stalagmites- Cave formations usually formed by water dripping from the 
ceiling which creates a mound rising upward from the floor of a cave 
passage.  
 
Stalactites- Cave formations that hang from the ceiling and form as water 
flows down the formation deposits layers of calcite.  Stalactites cling  
 
 
 
 
 



 
 
“tight” to the ceiling.  
 

Name:______________________________  Date:_____________________ 

Karst Preserve Field Trip Observations 
 

 
You are taking on the role of a hydrogeologist to observe and map karst 
features and be able to describe the importance of the Edwards Aquifer 
recharge zone. 
 
1. Draw a sketch of the senatorial sinkhole area and label the recharge 

features.  How many recharge features did you find?______ 
 
 
2. What does limestone tell you about this area?  What kinds of 

organisms once lived here? 
 
 

3. Approximately how long did it take dye to flow from this area to 
Barton Springs?   

 
4. Compared to other types of aquifers is this fast or slow? 
 
5. What are some human impacts to the recharge zone of the Edwards 

Aquifer? 
 
 
6. Why did hydrogeologists place a cover over Equinox cave? 
 
 
7. Place an “A” or “B” next to words that are Abiotic (living) or Biotic 

(nonliving) features of an Austin cave. 
 

___ Stalactite  ___ Slimy salamander ___ Column 
___ Rhadine beetle ___ Texella harvestman ___ Stalagmite 
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8. Construct a food web from the organisms that live in an Austin cave. 
  
 
9. Caves are formed by slow dissolution of ________________ by water, 

widening the tiny openings into tunnels and in time into huge caverns. 
Karst Preserve Scavenger Hunt 

 
Directions: Find the following items, show it to your partner and have 
them initial the things you found. 
 
____ Limestone    ____ Something Edible 
 
____ Sinkhole    ____ A native plant 
 
____ Compound leaf   ____ Something used as a tool 
in the past 
 
____ “Cedar fever” tree   ____ Survey Line Cave 
 
____ A poisonous plant   ____ Recharge creek bed (dry) 
 
 
Barton Springs Water Testing  
 
Water temperature:______ 
 
Nitrate test:_______ 
 
pH:_______ 
 
Why is Barton Springs so cold in the summer (where does the water come 
from)? 
 
 
Where do nitrates come from in water? 
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What makes Austin water have a basic pH (think about limestone)? 

Caves of the Village of Western Oaks Karst Preserve 
www.newvillages.org/karst.htm 

The Village of Western Oaks Karst Preserve is an 18 acre preserve is South 
Austin just off Davis Lane west of Mopac.  The preserve was established 
through a joint effort by the developer, the Texas Cave Management 
Association and the City of Austin to protect several caves and the cave 
adapted animals that inhabit them.   There are five caves and a sinkhole in 
the VWO Karst Preserve.  

  The largest cave in the preserve is Get Down Cave that was discovered 
by surveyors during the early development and named after their rock-
and-roll band.  This cave is the home of two types of cave adapted 
animals, a small blind beetle that looks like a large red ant, and a pure 
white millipede with long legs. These animals live only in southern Travis 
and northern Hays Counties.  They are listed by the U.S. Fish and Wildlife 
Service as "Species of Concern" because houses and streets will soon cover 
their entire range.  This surface disturbance threatens the existence of the 
animals and the VWO Preserve will provide a small undisturbed area that 
will insure that at least some of the cave animals will have a chance to 
survive.  

  Get Down Cave opens into an entrance room that ends in a rocky pit that 
descends to the main level of the cave where the cave adapted animals 
live.  This area has a constant 100 percent humidity and total darkness.  
The entrance passage extends through an area of stalactites and flowstone 
to a low wide passage that extends to the south.  The entrance area of Get 
Down cave has recently been restored to its natural state and a new gate 
installed.  

  To the east of Get Down Cave are Live Oak Cave and Senatorial Sink.  
The sink, named for the impressive live oak trees, was formed by the 
collapse of what was once a much larger cave.  This collapse was many 
thousand years ago and now dirt has collected in the sink and large trees 
established.  Live Oak Cave is a small part of the original larger cave that 
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did not collapse, and now consists of a passage that opens into a low room 
beside the sink.  

  In the drainage beside Senatorial Sink is Equinox Cave a small but 
important cave that may in the future used to recharge the Edwards 
Aquifer.  The plan is to remove the cover over the cave as soon as the wet 
pond is effective and there is good quality water flowing over Equinox 
Cave.  This cave extends below Senatorial Sink and likely forms a direct 
connection to the aquifer. [It will be a major accomplishment if the storm 
runoff from a subdivision can be purified enough to be used to supply the 
Aquifer that feeds Barton Springs] 

  Millennium Cave was discovered during excavations for the water 
quality pond.  It was a surprise to the contractor when the bottom of the 
pond fell away to reveal a large cave.  Cave experts were called and 
recommended that the pond not be built over the cave, so the section of 
the pond over the cave was filled and a large pipe placed over the 
entrance to provide access.  This cave is a relatively large, well-decorated 
room that had no natural entrance.  So far no cave animals have been 
found in this cave. 

  The smallest cave in the preserve is Survey Line Cave located near the 
southwest entrance.  This cave consists of a small low room.  The caves in 
the preserve are located in one small area due to favorable geologic 
conditions, but the entire Village of Western Oaks area is in the Recharge 
Zone of the Edwards Aquifer.  Homeowners should be careful in their use 
of chemicals for fertilizer and weed control, as many of these substances 
are toxic to animals that live in the caves and in the Edwards Aquifer. 

 



Appendix G 

Garza’s Garden Curriculum  

(Source: Garza’s Garden Curriculum provided by Martha Cason) 

(Sample 1) 

Horticulture 1: 8951 

Assignments:  

Unit One- Science and Horticulture 

1. Define 15 words that you don’t know from the class discussion 

(remember to define these words in your journal).  Select nine words to 

put into the Fray Model. 

2. Make a list of 20 ornamentals that can be grown in Austin.  Classify 

them as biennials, annuals, or perennials. 

3. Herbarium- See instructions 

4. Leaf Lab 

5. Label and not e differences between dicots and monocot stems.  Be sure 

that you label the phloem, cambium, xylem, and pith (where appropriate). 

6. Sketch and label a model of a complete flower.  Use whatever resource 

you need.  Make sure you document that resource. 

7. Sketch and label a model of plants and roots. Use whatever resource 

you need.  Make sure you document that resource. 

148 

 



8. Sketch and label a typical insect. Use whatever resource you need.  

Make sure you document that resource. 

9. Using the chemicals provided, select 5, read the label of each and record 

the following information (as is available) for each. 

 Common name 

 Industrial name 

 Chemical formulation 

 Use 

 Application ratio 

 Any warnings 

Teaming with Microbes 

• Take notes in journal 

• Answer question 

Compost 

• Take notes from presentation in journal 

• Notate in journal progress and work with compost 
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(Sample 2) 

Vegetable/Fruit/Herb Assignment 

Instructions: 

Select a bed that you will be responsible for the entire semester 

You will also select the vegetable from the list that your facilitator has 

suggested for you.  If you have a better idea for a vegetable, let’s talk 

about it.  You will have to provide information about why you think it 

would be a good one to select and where it can be purchased and the price 

it will cost. 

Before you can plant, you will need to do the following in order to give 

the plants the very best growing conditions available. In other words, 

your product should meet all of the acknowledged characteristics set by 

TAMU.  You can find these on the aggie horticulture website.  Look under 

vegetable and fruit link. 

1. Type of cultivators best for the area.  Cultivators you will be 

planting. 

2. Growth needs- soil, water, temperature, light, and etc. 

3. Possible diseases and pest you will encounter and what to do about 

them. (You may only use the organic method). 

4. Planting depth and space needed. 

5. Maturation date. 

6. Ideal characteristics. 

Record the above information in your composition books. 
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ITEMS THAT WILL BE GRADED 

1. Cleanliness of bed 

2. Color 

3. Size 

4. Taste 

5. Texture 
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