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ABSTRACT
The ability to critically analyze, understand, and take action on environmental
issues in one’s community, is a responsibility that should be accepted as central to K-12
education, most especially in communities that have experienced severe environmental
impacts from pollution, industrial releases, and other sources. Such is the case in
communities impacted by environmental disasters such as the lead contamination water
crisis in Flint, Michigan or as is the subject/place of this research project—
trichloroethylene (TCE) and 1,4 dioxane-water contamination caused by over thirty years
of dumping of hazardous substances primarily by industrial sources in a largely Latinx
community in the Southwest United States.
This research analyzes a locally developed multidisciplinary secondary high
school curriculum entitled, “The Trichloroethylene Contamination and Cleanup
Curriculum.” Through interviews and the analysis of the curriculum and related artifacts,
this historical case study explicates the processes by which multiple stakeholders
including, teachers, community activists, affected residents, curriculum designers,
scientists, and responsible parties (military contractors/government entities) participated
in the development of this unique curriculum. This research also included an in-depth
analysis of the produced curriculum that focuses on how environmental justice is defined
and reflected within this curriculum.
This study sheds light on how critical local environmental issues become
embedded in formal education, foregrounding themes of environmental justice, power,
student empowerment, and community environmental knowledge. It also seeks to
illuminate the processes, challenges, and benefits of co-creating and implementing
curricular materials that focus on immediate, complex, environmental issues.
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CHAPTER 1
INTRODUCTION
Comenius, a seventeenth-century educator, said: “Knowledge of the nearest things
should be acquired first, then that of those farther and farther off.”
“I guess what we want to learn about in science is why we can’t breathe and what to do
about that.” Youth, environmental activist, Coachella Valley, CA.
The research conducted for this dissertation was inspired by the tragic uncovering
of lead-contaminated drinking water in Flint, Michigan in 2014. On April 25th, 2014,
Flint’s municipal water supply was changed in response to budgetary decisions. In a
study conducted by researchers from Virginia Tech, forty percent of first draw samples
were found to contain more than five parts per billion (ppb) of lead. In homes with lead
plumbing, 90% were found to have lead values of at least 25 ppb. Several samples
exceeded 100 ppb, and one sample collected after 45 seconds of flushing exceeded 1000
ppb (Pieper et al., 2018). Fifteen parts per billion is the legal limit for lead in drinking
water (U.S. EPA). Although the fifteen parts per billion is the legal limit health experts
conclude that no amount of lead is safe and can cause chronic, life lasting health effects.
The city of Flint, Michigan is 57% black, 37% white, 4% Latino and 4% mixed
race, and more than 41% of its residents live below the poverty level, making it the
second most poverty-stricken city in the nation for its size (US Census, 2014). Flint has
the eighth highest percentage of black and brown people of cities its size (99,000) in the
United States. The experience of Flint, Michigan is a recent example of a pervasive
pattern of neglect and public health and environmental injustice in communities of color.
My interest in environmental justice and science learning in schools and the Flint
Michigan crisis lead me to the question of the role of schools and schooling in preparing
and positioning learners to protect themselves and their communities. Living and
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studying in the Southwest at the time, I did not have to look far to identify a significant
environmental crisis—an industrial caused case of widespread water contamination. This
environmental crisis involved the dumping of hazardous chemicals from the 1950s-to
1980 which eventually contaminated the aquifer that was the source of drinking water for
up to 47,000 residents. The social, economic, and physical impacts continue to affect this
largely Latinx community. In 1981, this area was officially acknowledged and designated
a federal priority hazardous waste area (Superfund site). The curriculum that this research
explores and the stakeholders that developed the curriculum is the focus of this research
study. This research connects two pressing concerns—preparing youth to take effective
and meaningful action on significant environmental and other socio-scientific issues that
our society is facing, and a deeper understanding of the role that formal education plays
or can play in shaping informed and empowered youth who can address environmental
injustice in their communities and broader society.
The Problem

Flinders and Thornton (2009) state that, among the “perennial questions around
which curriculum scholars have organized theory, research, teaching, and curriculum
evaluation,” are the central questions: What do schools teach, what should they teach, and
who should decide?” (p. 1). Classroom science more than other school subjects is often
decontextualized from the lives, interests, and community conditions of especially for
students of color (Tolbert & Knox, 2016). As global and local environmental issues and
problems become more significant in both frequency and severity, the importance of
science literacy and action-oriented learning become even more critical. This is important
not as only a pathway to jobs and high education, but as a way for youth to develop skills
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and knowledge to protect themselves and their communities and become involved in
community advocacy (Tolbert, Snook, Knox, & Udoinwang, 2016).
This research positions the education of youth, i.e., schools and specifically
science learning and science literacy as a critical site of empowerment and as a resource
for addressing the severe environmental injustices that are experienced by millions of
people, especially people of color, on a daily basis. I argue that one of the main
responsibilities of education should be to empower communities of color to become
aware of and take action on issues of environmental injustice. The ability to critically
analyze, understand, and take action on environmental issues in one’s community or to
contribute to larger regional and global solutions, is a responsibility that should be
accepted as central to K-12 education, most especially in communities that have been
subjected to neglect and environmental degradation. Embedding localized environmental
justice and other immediate social events and conditions into school learning becomes
much more than a pedagogical problem to solve when we consider such recent
environmental crises such as the lead-contaminated water crisis in Flint, Michigan or as is
the subject/place of this research project— trichloroethylene (TCE) and 1,4 dioxane
contamination caused by over 30 years of disposing of these deadly contaminates in the
largely Latinx community of South Tucson, AZ.
This study will shed light on how local environmental issues can become
embedded in formal education. It also seeks to illuminate the processes, challenges, and
benefits of co-creating and implementing a curriculum developed by a diverse group of
community members, government officials, industries, teachers, university scientists, and
curriculum designers. Using an environmental justice education framework, this research
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analyzes a locally developed multidisciplinary secondary high school curriculum entitled,
“The TCE contamination and cleanup curriculum.” This analysis draws on critical
curricular analysis (Au, 2011), critical place-based science learning (Gruenewald, 2007)
theories and definitions, and a broader conceptual use environmental justice as a form of
embodied science literacy (Peloso, 2007). Through these frameworks will explore the
ways a high school multi-disciplinary curriculum incorporates the philosophy and
practices that reflect attention to environmental injustice and the complex process of
working with a very diverse group of stakeholders. Included in this stakeholder group are
representatives of organizations and industries who are “responsible parties”—those who
were found responsible for the cause of this environmental contamination. This research
begins by describing a serious ongoing local environmental health/environmental justice
issue and examines the development of a curriculum by a group of stakeholders. This
research centers on the actual curricular product but seeks to connect the ultimate
product, through one-on-one interviews, with the context and political dynamics of the
individuals and groups who contributed to, developed, and implemented this curriculum
in a school directly affected by the contamination.
Calls for connecting schooling to social, economic, cultural, and political realities
have a long history in the educational literature (Jenkins, 2004). Learning that is
grounded in local issues and problems connect students to the places they inhabit and to
the conditions of those places. Environmental educators have long emphasized that in
order to expect residents to act, whether that be to address water or air contamination in
their neighborhoods, to protect wildlife, or to change consumption habit, individuals must
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study and experience learning that is directly connected to their place (Manoli, Johnson,
& Dunlap, 2007; Smith, 2007).
Haymes (1995) highlights the importance and relevance of pedagogically critical
place-based education for black youth and other urban students by calling for “blacks in
the city to critically interpret how dominant definitions and uses of urban space regulate
and control how they organize their identity around territory, and the consequences of
this for black urban resistance (p. 114).” The creation of science learning tools and
resources that encourage students to see and address the inequities in society and their
communities is a necessary and challenging undertaking as we move toward creating a
social and environmental justice-oriented science education model (Atwater, 2011;
Weiss, 2015; Gutierrez & Barton, 2015). Hodson (2011) outlines several areas/topics that
of utmost importance in science learning and science education; human health, land,
water and mineral resources, food and agriculture, energy resources, industry in power
and waste disposal, IT and transportation, and ethics. These seven areas reflect politicallegal factors driving globalization trends and unfortunately are not prevalent in secondary
science learning or environmental education curriculum (Kushmerick et al., 2007).
Beyond solely creating topical connections to local issues we need to include a
critical framing of these issues. Environmental justice education is not only concerned
with describing environmental issues in communities but promotes learning through a
social justice-oriented and systemic examination of these issues. As stated by Winograd
in the opening of his book “Education in Times of Environmental Crises: Teaching
Children to Be Agents,” states
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The goal of all education must be to teach students to raise real-world
questions and problems and, then, to take action with others to build a
more just and sustainable world (Winograd, 2016, p. 7).
Curricula such as the one that is the focus of this study are important and useful
reflections of the influence that sociopolitical, economic, cultural and other forces have
on the way community issues, including environmental issues, are communicated and
positioned in educational spaces. And more broadly, they reflect the explicit and implicit
values and attitudes about the world and communities we are transmitting to the next
generation.
Purpose: Schooling and Environmental Justice
In this study, I analyze a collaboratively developed curriculum based on a local,
ongoing environmental issue to explore the possibilities and tensions involved in the
creation of learning tools that focus on serious environmental topics that affect families
and communities. An Environmental Justice education framework is a liberatory
framework (Freire, 1998) that positions learning experiences as paths toward engaging
students and communities in addressing environmental injustices. Through this and other
social justice oriented frameworks, teachers and learners engage in very real local issues
to engage students in critical analysis, of "the socioeconomic, political, cultural, and
historical context" that intimately affect the lives of students and communities
(Wallerstein, 1987, p. 34).
This research and the curriculum I will examine focuses on a continuing
environmental crisis—a toxic groundwater contamination that began in the 1950s when
Hughes Aircraft and other military contracted industries began using trichloroethylene
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(TCE) to clean metal parts. The disposal of TCE into drains and open pits continued until
1981 when the EPA added the area to its Superfund national priority list and the city
closed all wells in the area. The health effects continue to affect this largely low-income,
Latinx neighborhood. This research explores the development and implementation of a
multi-disciplinary curriculum that centered on this local toxic spill. Through interviews
and reviews of meeting minutes and other documents, I explicate the processes of
developing and implementing this curriculum. This study is intended to “get underneath a
curriculum” (Au, 2015), and explore the development of a locally produced,
environmental issues-based curriculum. Curricula are political documents that carry with
them ideologies and standpoints both implicitly and explicitly. Incorporating local
environmental and social issues within a school setting illuminates both the opportunities
and the challenges of framing community problems and issues within educational tools.
Research Questions
The broader research agenda of which this is a part concerns the ways school
learning can connect learners to knowledge that can be applied in their personal lives and
communities to improve health, environmental conditions and promote social justice. The
primary overarching research question is: How can school-based curriculum respond to a
local environmental justice issue? Using a historical case study approach, this research
then asks the following related questions:
Research Question #1: What were the positions and stated goals for the curriculum of the
participating stakeholders?
Research Question #2: How does the curriculum frame the contamination and clean-up
through the written curriculum?
2.1: How does the TCC curriculum reflect key features and tenets of
environmental justice?
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2.2 Sub research question 1.2: Which and whose perspectives and knowledges are
visible (and invisible) in the TCC curriculum?
2.3 What are the roles and positions learners were encouraged to take on in
relation to the TCE contamination within the curricular activities?
Research Question #3: How does the curriculum/lessons reflect the various viewpoints
and learning objectives of the various stakeholders?
Conclusion
This dissertation contributes to critical curricular analysis work that positions
curricular objects as embodying ideologies related to social and environmental justice,
and broader social and political arrangements. This project begins with a tragic and ongoing environmental crisis in one community. It continues with the story of how
members from industry, government, non-profits, educational institutions, and
community activists came together to create and implement a multi-disciplinary
curriculum in the community/school district that was most affected by the contamination.
This research highlights the power of curricular materials and the ways that complex,
urgent, issues are characterized and transmitted through schooling. Through a critical
content analysis and interviews with a diverse group of stakeholders involved in this
environmental issue and curriculum, insights, practical lessons and suggestions are
presented that can contribute to the future development of more locally embedded and
reflective environmental justice curriculum.

18

CHAPTER 2
REVIEW OF LITERATURE AND FRAMEWORKS
This research positions science education and education as a tool for personal and
community empowerment (Gutierrez & Barton, 2015; Freire, 1998; Roth & Desautels,
2002) and argues that as an institution, schools are one of many responsible parties for
reducing environmental and social inequities among marginalized people and
communities. In this research, I explore the ways that in-school learning can integrate
local environmental justice issues into school learning. Using a local case of industriallycaused environmental water contamination, I explore the process, implementation, and
product of a locally produced multi-subject secondary curriculum. The following
literature review that argues for the importance of the inclusion of local social and
environmental issues in formal K-12 education, highlighting environmental justice
education as a pedagogy and philosophy that should be infused in these learning spaces. I
will also examine the literature that calls for deeper and community-based approaches
that focus on how they are developed, and the connections to knowledge, power, and the
effect they have on the reproduction and/or disruption of environmental conditions.
The Environmental Justice Movement
Beginning in the early 1970s, a substantial body of literature began to document
the existence of a clear pattern of environmental hazards in communities of color,
specifically African American communities, compared to white communities. Robert
Bullard’s (2000), influential book, “Dumping in Dixie” portrays a long and persistent
history of intentional “ecoracism” in the US, which is linked to the purposeful location of
hazardous waste facilities and patterns of segregation in the southern United States. In a
meta-analysis of nine environmental hazards studies, Bryant & Mohai (1992) found that
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in six out of nine studies, race was a stronger predictor than income when comparing the
locations of hazardous waste emitters. According to data from the U.S. Centers for
Disease Control and Prevention, African Americans suffer from greater exposure to
dioxins and polychlorinated biphenyls (PCBs), whereas Latinos face greater exposure to
herbicides and pesticides compared to white populations (Brulle & Pellow, 2006).
In a report by the Natural Resources Defense Council, researchers noted that
Latinos, particularly in communities close the US/Mexico border, “lack potable water,
and adequate wastewater treatment” and that lead poisoning is prevalent in Latino
communities. In statistics cited in a CDC report (1996), 77% of children diagnosed with
lead poisoning in Arizona, were Latino, despite only making up 25% of the population at
the time. Pesticides continue to put Latino farmworkers at risk for miscarriages, certain
cancers and congenital abnormalities (Quintero-Somaini, 2004). In addition to these
historical and current realities for many people of color, are the consequences of climate
change that will disproportionately affect communities of color and economically
disadvantaged communities (McCaffrey, 2012).
Morello-Frosh and her colleagues begin their article on differential health risks
for people of color in Southern California (Morello-Frosch, Pastor & Said, 2001) with the
following quote:
Over the past decade, civil rights leaders, sociologists, policymakers, and
scientists have argued that biases within environmental policymaking and
the regulatory process, combined with discriminatory market forces, have
resulted in disproportionate exposures to hazardous pollution among the
poor and communities of color. Underlying these claims is the belief that
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such exposures may play an important role in the complex pattern of
disparate health status among the poor and people of color in the United
States. (Morello-Frosch, Pastor & Said, 2001, pp 551-552)
Mohai et al. (2009) described causal factors that contribute to environmental
injustice that include the idea that industry and governments seek the path of least
resistance to development, and that poor and often black and brown communities are less
able to organize or take action against projects that may not be in the best interests of
residents. Marginalized communities often have less access to government
representation, time, and resources for organization and access to information about
proposed and ongoing environmentally destructive development in their communities. A
potentially powerful resource to address these factors is I argue, is access to high quality,
critically-place-based environmental justice education in schools.
Environmental Justice in Environmental and Science Education
Environmental justice is rarely addressed in K-12 settings (Kushnerick, 2007).
And when it is included, it is positioned as a subtopic of environmental education.
Environmental justice is not just an environmental issue or a social justice issue, but
rather an environmental, social justice, health, race and economic issue all in one (Bryant,
1995). Kyburz-Graber (1999), describes critical environmental education as education
that involves deep and authentic reflection on students’ local, everyday environments,
beliefs, and experiences in these environments, and an exploration of the basis and use of
knowledge and power. The key elements of a critical environmental education, as
outlined by Kyburz-Graber, are the construction and critical use of knowledge; the
critical analysis of the role of science; the importance of exploring the connections
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between natural science, social science and the humanities; and the use of pedagogical
spaces that are authentic and connect directly and experientially to the issue/topic.
Critical, contextualized, environmental and science learning are powerful tools
that can be used to address inequities in students’ direct environments as well as on a
global scale (Tolbert, 2011). Furthermore, a critical pedagogical emphasis addresses
urban crises that affect communities of often-marginalized learners and highlights critical
issues such as pollution, water, and air contamination, environmental racism, housing
decay, the scarcity of healthy food, general health, and others. These pedagogical
frameworks link learning to the social and ecological places that students experience and
inhabit. Linking learning to these authentic experiences and conditions reposition
students as experts and encourages them to challenge their assumptions and the resulting
social structures that are all too often reproduced within traditional science learning
spaces.
For many years, social justice-oriented educators and scholars, as well as the
environmental education field, have called for K-12 schooling to include environmental
and environmental health issues as components of the curriculum. There are many
structural and ideological reasons that have led to the lack of place-based environment
justice themed school content. One prevalent factor contributing to the lack of inclusion
of EJ issues in schools is the idea that environmental injustice, i.e., urban environmental
degradation has been seen as a localized problem located in, “pockets of poverty and
racial otherness” (Nussbaum, 2013, pa. 34). The US educational system, in general,
suffers from the lack of attention to topics, subjects, and phenomenon that reflect the day-

22

to-day realities and conditions of students of color and those from economically
disadvantaged backgrounds.
The rationale for environmental justice education. The connection between
environmental justice and schooling is not solely another school subject to be included in
formal learning spaces. Akom (2011) shows that environmental injustice and educational
outcomes (educational inequity) are directly related—as both symptoms of physical and
moral conditions in society. By examining the relationships between structural racism,
environmental injustice and education and health outcomes we see clear linkages to
school desegregation, environmental inequality, structural racialization, and health and
educational outcomes. In his, article, “Eco-apartheid: Linking Environmental Health to
Educational Outcomes, 2011, Akom asks,
“What is it about living in certain communities that leads to poor health and
educational outcomes? How can environmental health factors affect educational
outcomes and student assignment plans? And what can be done to improve
educational and health outcomes for all students?
To answer these questions, Akom proposes a conceptual framework that connects macro
(sociohistorical), meso (e.g., community capital and built environments), and micro (i.e.,
achievement-oriented and health-related behaviors) pathways through which processes of
environmental inequality influence health and educational outcomes. This mechanism or
pathway locates individuals and communities within systems of institutional resources
and privileges (or lack of) and demonstrates a connection to access or lack of access to
those privileges to racial identity, geography, and environmentally toxic spaces, i.e., “the
racialization of space” (Calmore, 1998). Embedding knowledge and capacity building to
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address environmental justice within school-based learning connect both of these
inseparable entrenched structural inequities, educational and environmental health, within
the capable hands of youth, our current and future community leaders.
Educating through an environmental justice lens provides students and by
extension communities, the ability and opportunity to make decisions about their actions,
the actions of others, and address the structural and institutional forces that create and
maintain these environmental inequities. The inclusion of local EJ issues across the
curriculum provides students and teachers vivid and applied examples of the ways
systems of power work and directly affect the lives, health, and conditions of students’
neighborhoods and communities. EJ education also provides an entry into why and how
our lifestyle and consumer choices affect production and thus create situations that lead
to and maintain environmental injustice (Cole, 2007). Lastly, the inclusion of
environmental justice topics within schools provides avenues toward political
involvement and empowerment especially critical for marginalized communities for
whom environmental injustices are prevalent (Bencze et al. 2012; Dimick, 2012).
Environmental justice issues and other contextualized real-world issues experienced by
students positively affect learning and increase academic connections to disciplinary
knowledge and skills (Tolbert, 2011).
Social, civic, and environmental responsibility are often overlooked in STEM
education while ‘‘conquer nature’’ paradigms often employed within STEM fields
continue to be used to address environmental issues (Harding, 2006; DeSantos, 2008).
Beckwidth and Huang (2005) state; ‘‘few students of science receive as an integral part
of their scientific education an analysis of the social impact of science and rarely is there
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any mention of social responsibility’’ (p. 1,479–1,480). Critical science literacy stresses
the need not only to include a critical stance related to how and when science and
technology are implemented in our culture and but toward what ends. McLaren and
Houston (2004) call for the inclusion of environmental justice and environmental
education “a pressing reality that can no longer be ignored, one that must surpass the
theme of recycling and the ubiquitous field trip into a wilderness area (pa. 41).”
The absence of environmental justice in education. Lewis and James (1995)
point out that within most environmental education curricular applications it is hard to
find examples of environmental hazards curriculum that highlight the social, economic
and political forces that create and maintain these unfair distributions of environmental
degradation. Educational research has not adequately covered the extent to which
environmental educators include equity and justice in mainstream environmental
education (Haluzz-Delay, 2012).
Both environmental justice and environmental education are viewed as orphan
topics that do not fit neatly into K-12 disciplines as traditionally defined. Beyond the
specific structure of school subjects, other reasons have been suggested for the absence of
EJ topics in the school curriculum. The current climate of accountability and testing, add
to the difficulty of including authentic, issue-based themes that do not tidily fit into
subjects as currently defined and tested. The outcome-based nature of educational
practices can have the effect of relegating topics of environment and environmental to the
stack of extra topics in an already overcrowded curriculum (Gough, 1997). Current trends
in public education that stress, disciplinary divisions, standardized testing on pre-
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identified, pre-determined academic objectives, create barriers for teaching and learning
about local environmental topics (Gruenewald and Manteaw, 2007).
The avoidance of controversial issues or what Hodson (2003) describes as
“contested knowledge,” is a reason teachers may avoid using EJ in classrooms.
Environmental justice topics that are local and occurring in the moment are often
contested. Perspectives can vary within a community and depend on evolving scientific
information. In many EJ issues, the information, perspectives, and effects can shift from
one day to the next. A teacher attempting to develop curriculum materials, provide
scientific and other back resources, as well as engage her students with community
members working on these issues, may find the task overwhelming and unfeasible and in
some cases including contested community issues can even reflect negatively on
educators.
For example, just after the Flint Michigan water contamination was made public, I
had worked through various channels to make contact with science teachers in the Flint
School District to conduct preliminary pilot research for a possible dissertation project.
After some weeks of emails and phone calls, I was finally able to connect with a
community activist who works with schools/teachers in Detroit and Flint. He agreed to
connect me with some of these teachers who worked in Flint public schools. The
following week, he informed me that he had talked to at least four teachers who told him
that they were forbidden (by the district) to talk to news media or any other outside
researchers. Pressing EJ issues in communities involve many actors including
industry/employers, government entities, and sometimes as was the case in the largely
Latino neighborhood of Temple Beaudry, in LA county, may involve contamination on
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school district properties themselves. (For more information on the case of “The Belmont
Learning Center” see, McLaren & Houston, 2004).
Nussbaum, (2013) and others have found that teachers often report feeling
unprepared to teach topics related to EJ issues in their classes. Teachers may not have
access to information about community issues or sufficient time or resources to construct
curriculum activities about recent, timely, community issues. In addition, there is not a
great deal of environmental justice themed curricula (Kushmerick, 2007), and especially
it would be difficult for educators to find lessons that address local issues. And lastly,
related but not exclusive to EJ, there is a general lack of discussion of broader systems of
oppression related to race and socio-economic status which is a foundational topic to
connecting students to an authentic exploration and understanding of environmental
justice (Renner, 2004).
Pedagogy and environmental justice education. Gruenewald (2003) introduced
the conceptual framework of critical place-based pedagogy (CPBP) which has since been
taken up widely by many environmental education researchers. CPBP centers the
importance of local places as contexts for learning and positions learning, specifically
science learning, as a change making tool to interrogate power reflected in places through
resource allocation and societal inequities. Describing critical place-based pedagogy,
Gruenewald states,
It insists that students and teachers experience and interrogate the places
outside of school—as part of the school curriculum—that are the local
context of shared cultural politics. Of course, critical pedagogy has always
aimed to address the educative impact of experience with culture in places
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outside the school building. The challenge posed by place-based educators
is to expand school experience to foster connection, exploration, and
action in socio-ecological places just beyond the classroom (p. 9).
Action-based curricula for social activism as advocated by Hodson (2003),
defines strong learning as learning activities that encourage the act of people coming
together to respond to and confront important tangible social and scientific issues such as
climate change, pollution, crime, and others. Ramsey, Hungerford, and Volk (1989)
propose a four-level hierarchy to guide the development of issue-based curricula that
has been widely used in environmental education and socio-scientific issues-based
curriculum. Ramsey et al. propose four levels of engagement or active learning
science foundations, issue awareness, issue investigation, and civic involvement.
This addition to the environmental education literature emphasized a movement from
learning about an issue to taking action on an issue as a necessary component of
science engagement in topics that are relevant to students. The four levels in this
framework are useful because many of these components can found in traditional
environmental education curricula with the exception of community action-based
activities as advocated by Hobson (2003). Ramsey et al. define “civic responsibility”
as learning experiences that provide learners with the skills necessary for making
responsible decisions to resolve science-related social issues. However, they do not
include as a criterion for the goal of civic responsibility the application of these skills
to a real-world problem of importance to students or their community. The outcome
as proposed by Ramey et al. stresses preparing students to be engaged in community
action. Those that advocate a social justice pedagogy argue that it is not enough for
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students to have access to opportunities to learn about or practice issue-based
learning that is relevant to their lives, but that they must have opportunities to
transform the conditions in their immediate surroundings (Bang et al., 2014; Moje,
2007; Calabrese Barton & Tan, 2009). A justice-centered approach as proposed by
Morales-Doyle (2017) positions marginalized youth as producers of knowledge and
culture and provides opportunities both through in-school activities and within the
community. In his study of a chemistry class engaged in a community-based research
project on contaminated soil in their neighborhoods, students had the opportunity to
engage with their communities and develop cultural competence, academic achievement
(scientific knowledge).
A related approach, “Critically Compassionate Intellectualism” (Cammarota and
Romero, 2014) was implemented under the umbrella of the Mexican American Studies
Program in the Tucson Unified School District. This framework was used with
traditionally low academically performing, largely Latinx students, to encourage students
to see themselves as agents of social change. Teachers engaged with students in the
analysis and by confronting structures of oppression experienced by many of the students
(Romero, 2008). This approach required teachers to support the development of critical
consciousness in their students. MAS and other liberatory oriented learning emphasize
the growth of their students as intellectuals with the personal and educational goal of
students becoming agents of change in their lives and communities. This shift in a
students’ relationship to school increased academic engagement and increased academic
performance on traditional metrics (e.g., standardized tests and graduation). In a twosample proportional comparison of students enrolled in MAS and a matched sample of
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non-MAS enrollees, (2009-2011), academic performance at the end of high school found
that students taking MAS courses outperformed their non-MAS peers. MAS students had
significantly higher rates of test passing and graduation (Cabrera, Milem, Jaquette, &
Marx, 2014). Centering identity and direct action and reflection on the places and issues
that students’ experience, supports the efficacy of teaching environmental injustice. The
benefits extend beyond a means of addressing environmental inequities but address
academic inequities as well. These and other projects demonstrate the value and
feasibility of connecting academic learning objectives with transformative community
action.
Curricular indicators of environmental justice. Prior to a 2007 study by
Kushmerick, Young, and Stein, little research had been conducted to evaluate the
environmental justice content of popular US, K-12 environmental education guides.
Within the environmental education field, research had been conducted to identify and
encourage the use of environmental themes in science and other disciplines, but little
work had been done to explicitly consider the positioning of these environmental themes
connected to place (urban versus wilderness) and the framing of these lessons within
critical lenses. In this well-cited study, Kushmerick and her colleagues first conducted an
extensive review of existing environmental education research l and identified forty-three
(43) commonly cited environmental education topics, e.g., wildlife, water, toxic waste,
civic engagement), and fourteen (14) environmental justice indicators commonly
advocated by environmental education scholars (see table 1.1).
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Table 1.1
Environmental Justice Indicators
(Kushmerick, 2007)
1)
2)
3)
4)
5)
6)

Equity, Fairness, and Rights
Equity, Fairness, and Rights in an environmental justice context
Multicultural definitions/perspectives
Multicultural definitions/perspectives in an environmental justice context
Interconnectedness of ecology, culture, and community
Interconnectedness of ecology, culture, and community in an environmental
justice context
7) Local/community perspectives on environmental issues
8) Local/community perspectives on environmental issues in an environmental
justice context
9) A holistic definition of ‘environment
10) A holistic definition of ‘environment’ in an environmental justice context
11) Environmental health impacts on humans
12) Environmental health impacts on humans in an environmental justice context
13) Global/international issues
14) Global/international issues in an environmental justice context
Following the development of research-based “indicators” of environmental
justice and topics, Kushmerick conducted a content analysis of seven of the most popular,
national environmental education curricula that included 224 lessons. These nationally
circulated curricula included Project Wild (Council for Environmental Education and
Western Association of Fish and Wildlife Agencies), Project WET (Water Education for
Teachers), Project Learning Tree (American Forest Foundation), and Smart Consumers
(World Wildlife Fund). The results were are not surprising, but still troubling. Out of 224
lessons, only three lessons contextualized the environmental issues within a framework
that discussed structural inequities related to poverty, race, and geography. Considering
that several of these curricula focused on air pollution, water, and climate change, the
lack of EJ issues that exist within these broader topics, especially in communities that
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suffer under devastating environmental impacts is unacceptable. For example, while
many lessons covered the topic of air pollution, they did not cover childhood asthma, a
critical and well-documented EJ issue. While at least one EJ indicator was identified in
197, only seven (lessons) included an EJ indicator within that an environmental justice
context/topic. These curricula that have used by millions of teachers lack environmental
justice topics and even more rarely, address these issues from an environmental justice
framework. While there exists much literature on the need to incorporate critical place,
environmental justice issues into education and science education, in particular, there
exists a pronounced lack of analysis of specific curriculum from an EJ framework
(Nussbaum, 2013). Moving beyond an analysis of existing educational artifacts and
curriculum this research also responds to the need for a clearer understanding of how
diverse community stakeholders can come together to construct and negotiate the
representation of local environmental issues that affect health, social relations, and
economic realities.
The Tucson Contamination and Clean-up Curriculum
The curriculum that will be the basis of this study is a multiple subject curricula
on the TCE contamination, community response, and clean up, as well as the community
context and history of the community and the contamination—The Tucson
Contamination and Clean-up Curriculum (TCC). TCC Integrated Science unit, for
example, consists of seven lessons that range from 2-4 days each to complete. In total, the
curriculum authors state that the integrated science unit should take from 2-3 weeks. As
stated by the curriculum developers in its executive summary, “The TCE contamination
and cleanup curriculum were written from a constructivist perspective. The Enduring

32

Understandings or curriculum goals were developed and discussed and agreed upon by
the community board overseeing the TCE Superfund response—the UCAB (The Unified
Community Action Board of the Tucson International Airport Authority Superfund Site),
and are stated in the executive summary as:





Community Leadership & Community History
Health Issues focusing on Chemicals & Risks as well as the illnesses known to be
associated with TCE
History of the contamination & History of the cleanup
Law & policy as it relates to the EPA

Defining Curriculum
As I will be conducting a curriculum analysis, the following section provides an
overview of the conceptual and analytical frameworks that I will use to consider the
content and framework of this learning material. For this project, I use Au’s
conceptualization of curriculum to frame my study. Au defines curriculum as “the tool
that structures the accessibility of knowledge in environmental form, where framing and
classification, respectively, communicate the accessibility and structure of knowledge
(Au, 2012, p.49). This conceptualization of curricula highlights the importance of both
the process of the development of the curricular material and the product itself. It
highlights the importance of “framing of knowledge” which is as important as the
specific content or facts contained in the curriculum. This is a central concern to this
research project as issues of environmental justice embody the perspectives of many
positions and ideologies within a community. This critical definition of curriculum
focuses the curricular analysis toward an understanding of the relationship between
communities, power, learning materials, and environmental justice issues such as the
TCE contamination.
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Apple (1973) considers a curriculum not as “a tin, a reified object but rather a task
of designing an environment with “manifold dimensions” (p. 168). One of these
dimensions is central to this study—the consideration of power and ideological aspects
that are communicated through and contained within a curriculum. By ideology, Apple is
referring to the ways political or economic agendas, and lived experiences are embedded
within curriculum. Ideologies are communicated through various ways, e.g., literary
cannons, schooling standards, and even individual curriculum and reproduce and transmit
accepted explanatory narratives about how the world works and in this case the nature,
cause, and consequences of environmental issues in communities. The analysis of the
materials and the interviews will focus on how power and ideology are manifested and
how those perspectives and ideologies were articulated and transmitted into the curricular
materials. Related to the ideologies reflected within curriculum Sleeter and Grant (1991)
assert, “Curriculum always represents somebody’s version of what constitutes knowledge
and a legitimate worldview” (p. 80). This idea of embedded values within learning tools
reiterates the importance of not only analyzing the curricular materials, but also exploring
the views and perspectives of those involved in planning, developing, and approving the
final curricular product.
Critical Curriculum Analysis and Standpoint Theory
A curriculum that focuses on local topics and issues experienced directly by
learners, curriculum contributors, and creators provides an opportunity to see curriculum
as narratives that express views and values on the nature of science, schooling, civic
engagement, and action, and environmental (in)justice in our communities.
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Curriculum is never neutral. As emphasized above, curriculum and schooling, in
general, are embedded with ideas of what is valued, important, or legitimized. Apple
(1982) emphasized that curricular knowledge does not stand outside of existing power
structures and relationships. Further, he emphasized that the mere fact that curriculum or
knowledge appears neutral is a testament to the power and force of schooling and other
forms of knowledge reproduction. School curriculum reflects certain kinds of knowledge
and not others. Apple argued that researchers, educators and those invested in the
advancement of our communities, must understand that curriculum and broader learning
systems as “the product of invested actors, situated in particular social, cultural, and
economic contexts” and that it is incumbent on us “to one must explore the political
implications of knowledge selection and transmission” (as cited in Dimistriadis, 2010, p.
461). Apple and others have contributed valuable insights that will inform this research
related to the ways that curricula work to benefit certain groups and interests and to
marginalize others.
In addition to definitions, indicators, and conceptualizations of EJ education
described above, the following analytical frameworks are useful for positioning the
analysis of both the material (curriculum) and the interviews with those involved with its
development.
Curricular standpoint theory. Curricular standpoint theory first developed by
Lukacs (1971) and further articulated, and formalized by Au (2013), stresses the need to
examine the world, schooling and specifically curriculum, from the standpoint of the
“least advantaged.” Curricular standpoint theory is a conceptual and analytical model for
connecting learning to the social location and material realities of traditionally
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marginalized and oppressed communities. By studying a phenomenon from the
perspective of those with the least amount of power allows a more clear and “truthful”
version of that phenomenon because it is less likely to be covered in hegemonic
perspectives (Apple, Au, & Gandin, 2009). Sandra Harding (2007), uses the term “strong
objectivity” to describe an alternative to the ways that “knowledge and its production is
narrowly defined from a purely empirical science perspective. Harding makes three
central claims: 1) all knowledge is socially situated 2) groups that have been
marginalized have an advantage in being able to see and experience biases that the
dominant groups cannot and, 3) knowledge should be constructed based on marginalized
perspectives.
In this research, curricular standpoint highlights the political nature of knowledge
and positions the curriculum (as an object) on the same level as the information or
knowledge within the curriculum. Standpoint theory is reflected in environmental justiceoriented education, as EJE is primarily concerned with understanding the environment
from the perspective of those who are burdened with an unequal share of the effects of
industrially caused environmental damage and negative consequences of natural
disasters. Within a critical curricular analysis, standpoint refers both to the power or
centrality of the voices and the experiences of students and the voices/knowledge sources
that are legitimized through the inclusion of these sources within the curriculum and
learning experiences. In curricular analysis, this can include identifying the ways that
various bodies of knowledge are legitimized, emphasized, or considered as “sources.” In
local current or “contested” topics such as environmental contamination especially when
it is a locally experienced event, it is important to examine how and whose voices are
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used in the curriculum and how these knowledge sources are balanced, discussed, and
accepted as legitimate sources of understanding of the topic. In lessons related to local
issues, we might look for the balance of western science explanations and the knowledge
of affected community members. There are also considerations within accepted standard
school discipline, i.e., chemistry versus social studies, for example, that affect how
knowledge is legitimized as a source of understanding related to a local issue or a specific
epistemological/discipline-based explanation of an event such as economic/job creation
versus an environmental health perspective.
A curriculum positions and legitimizes certain knowledges or epistemologies and
can make invisible others. Curriculum, such as this one that focuses on a specific
happening that is experienced by the users of a curriculum have the power to position and
arrange certain ways of understanding an event or series of social or environmental
events. In this curriculum analysis, I am interested in understanding the knowledges that
are used to explain or explicate the contamination and which are not, i.e., knowledges
that are made invisible. “Because standpoint resists, or opposes, the dominant worldview,
it is necessarily political. This means, as Haraway (1988) has noted, that standpoints "are
not innocent" (p. 584). Here, Haraway stresses the idea that when thinking within a
standpoint framework, all positions are based on a social location which is shaped both
by critical personal experiences and also by larger social and political contexts as well as
discourses about those positions. A curriculum, the viewpoints it projects, and the
knowledges it employs, carries with it the power to frame events, occurrences, and
responses to these occurrences as well as position humans as actors or victims related to
these events. In curriculum analysis, it is important to consider how learners and teachers
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and by extension community members are positioned with the issues being covered, in
this case, responses and actions related to a contamination or other environmental crises.
Most educators, policymakers, and researchers with even a passing interest in
science education would agree that a central goal of teaching science is to prepare young
people to deal with science-related issues they are likely to encounter in their lives.
Scholars, as well as advocacy organization such as the NAACP, continue calls for
learning experiences that prepare and students for active roles in social and
environmental justice. In a publication entitled “Teaching intersectionality and
Environmental Justice in Our Classrooms, (NAACP, 2012) it is stated:
Our classrooms must integrate the concept of intersectionality into instruction in
order to make lessons relevant to the reality of the lives of these youth, resulting
in helping students identify how they can be agents of change in their lives and in
their communities (pa. 1).
If science-related social issues are to become an integral part of a relevant education
in science and if civic involvement in these issues is important, instruction on issues
should include more than a simple awareness of them.
Collaborative Curricular Development
There was one area that is central to my analysis and conceptualization of this
research project where I was unable to identify a very developed base of research—what
I am referring to as multi-stakeholder collaborative curriculum development. I am
defining this as curriculum and other schooling practices/artifacts that are envisioned and
developed through the authentic involvement of multiple stakeholder groups (beyond
educators and educational scholars). Most of the research I found either focused on
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collaboration between educationalists, i.e., curriculum developers and teachers
(Deketelaere & Kelchtermans, 1996) or a learning community of teachers (Achinstein,
2002). There is a well-established research area that documents collaborative curriculum
development where educationalists work with indigenous or other culturally specific
community members to create culturally reflective curriculum (e.g., Bishop, 2011). This
research often describes how educational researchers and others worked with native
communities to construct learning spaces for indigenous students that reflected culturally
relevant pedagogical frameworks. However, in many of these cases, community members
were the experts, and curriculum developers were the designers. Information and ideas
were collected from community members while the actual curriculum design was carried
out by curriculum developers or educational researchers. In addition to educators,
scientists or curriculum developers this style of curriculum development would
necessarily involve community members, those affected by an environmental issue,
industry, government officials and others who may have very different ways of seeing,
framing and understanding an issue in the community. As we strive to incorporate placebased, immediate community issues whether they are environmental or other events, and
conditions into schooling curricular development, the negotiation, and understanding
from various standpoints will become crucial to framing and situating complex
community issues within schooling and curriculum.
Conclusion
Education for and about environmental justice emphasizes the importance of
centralizing the conditions of students’ immediate surroundings and experiences within
learning activities and outcomes. Akom (2016) asks educators and policymakers to
consider, “How do neighborhood conditions impact the teaching and learning that
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happens inside educational spaces and places?” (p. 15) Models of critical pedagogy such
as YPAR 2.0 Model, critical place-based pedagogy, and others suggest that issues such as
racism, sexism, environmental justice not only be added to existing schooling but should
become organizing themes in the pursuit of a more democratic and environmentally
healthy and sustainable societies (Akom, Cammarota & Ginwright, 2008; Tolbert et al.,
2016).
Politicizing science education has been resisted for many reasons, not least of
which is the traditional nature of an “objective” detached culture of empirical knowledge.
Embracing and centering social and environmental justice as a goal is a precarious
request of science teachers given the highly contested environment of science and
education. Nevertheless, problematizing education can unleash authentic forms of
learning and help to nurture a more informed, engaged, and knowledgeable citizenry
(Gruenewald, 2004).
Environmental education has been lauded for bringing issues of environmental
topics into science learning but criticized for a lack focus on diverse cultures,
communities, and urban environmental issues. An urban environmental focus includes
areas that are not “natural” such as urban neighborhoods, highways, ports, etc. There are
many very real and immediate consequences of this very important missing educational
content for many students. But from a curricular standpoint framework education that
ignores, i.e., or separates and science and environmental education from urban
environmental issues has the effect decreasing the importance of these real experiences
and is a case of enacting what Eisner (1994) terms the “null curriculum.” The null
curriculum refers to what is not taught in schools. What is not taught and deemphasized

40

has direct consequences for both what is legitimized as “important” and in the case of
environmental justice issues a direct impact on the quality of life of students and
communities. Sleeter (2016) states,
What we teach our children embodies what we most value in our
society. The curriculum, in all its complexity, is the culture. Embedded
in it are our values, our beliefs about human nature, our visions of the
good life, and our hopes for the future. It represents the truths that we
have identiﬁed as valued and worth passing on (Sleeter, 2016, pp. 206–
207).
Critical questions such as how environmental issues can become situated in more
formal education settings; What contributors are involved, who initiates it, identification
and addressing the challenges, push back, etc., are all questions that have been largely
under-addressed in the educational research and that have the utmost importance. Au,
citing Apple, writes, “the boundaries of our knowledge, including what comes to count as
legitimate curricular knowledge, are intimately intertwined with social and political
relations (Au, 2012, pa. 6). Recent reform documents such as the NGSS are beginning to
at least give a nod to pedagogy that highlights real life and contextualized teaching. Still,
most school-based education, including science education has not embraced current,
place-connected, relevant issues as a central, framing method of teaching (Tolbert, 2016;
Tolbert & Knox, 2016).
To develop time-sensitive, multidimensional curriculum that reflects not only
content but contextualizes it within place, and historical context is a daunting task. These
very real issues can involve immediate health risks, economic consequences, litigation
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and community fear and or outrage. This research argues that notwithstanding the
complicated nature of addressing current, immediate local conditions, i.e., environmental
crises, it is critical that educators and administrators take up these issues that have
immediate and long-lasting health and social consequences for students and their
communities. The curriculum that will be explored in this study is the case of a toxic
water contamination that affected water used for drinking, bathing, and growing food for
many years and continues to do so. A more current example is the Flint, Michigan lead
contamination. The impetus for this research occurred after the Flint Michigan story
broke on widespread lead contamination in the water supply. I asked myself, “When the
students and parents showed up for school day after being informed of widespread lead
contamination, what happened in science class, social studies that day?” To summarize,
this research project investigates how these “happenings” (environmental injustices) are
framed within written school curriculum and explores the potentiality, challenges, and
benefits that involve creating and implementing curriculum through the lenses of multiple
stakeholders who represent a diverse set of experiences, responsibilities, and
positionalities.
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CHAPTER 3
RESEARCH DESIGN AND METHODOLOGY
Introduction and Research Questions
The goal of this research was to examine the process, development,
implementation, and final product of a locally produced, multi-subject secondary
curriculum entitled, The Trichloroethylene Contamination and Cleanup Curriculum (TCC
Curriculum). In addition to a detailed curriculum content analysis framed within
environmental justice education, this study includes interviews with those involved in the
guiding/approval and development of the curriculum and teachers and students who used
this curriculum in their classrooms.
Using a case study approach, I explored one example of a collaboratively
developed curricula centering on a current and controversial environmental issue. The
primary emphasis of this research was to explicate how environmental justice is
acknowledged, defined, and translated into curricular materials by a diverse group of
community stakeholders, teachers, students, and curriculum developers who had various
positions and viewpoints related to this local environmental issue. This was accomplished
through a content and theme analysis of the written curriculum, interviews with the
community members, residents, university stakeholders, and government representatives
who participated in the development of the curriculum. The primary research question is:
How can school-based curriculum respond to a local environmental justice issue? This
question is guided by three sub-questions:
Research Question #1: What were the positions and stated goals of the stakeholders that
participated in the development and implementation of the curriculum?
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Research Question #2: How does the curriculum frame the contamination and clean-up
through the written curriculum and the various subject areas?
2.1. Sub research question: How does the TCC curriculum reflect key features
and tenets of environmental justice?
2.2 Sub research question 1.2: Which and whose perspectives and knowledges
are visible (and invisible) in the TCC curriculum?
2.3 What are the roles and positions learners were encouraged to take on in
relation to the TCE contamination within the curricular activities?
Research Question #3: How does the produced curriculum reflect the views, priorities,
and framing of a diverse group of community stakeholders
My research questions and selected research methodology are motivated by the
goal of identifying salient themes, processes, and pathways of connecting in-school
curriculum with important local socio-scientific/environmental issues in communities. As
discussed in the literature review, much scholarship and reform initiatives acknowledged
the need for education to connect to relevant societal issues, including environmental
issues, to prepare students to be informed, active residents in their communities.
However, little research has been conducted that explores the ways that this happens in
practice (Nussebaum, 2013; Kushmerick, 2007). This research study uses a historical
case study methodology to investigate the development and implementation of a multidisciplinary curriculum that was envisioned and developed collaboratively by community
partners who were deeply involved in a pressing local environmental issue.
A case study approach. Case studies explore a real-life, bounded system (a case)
or multiple bounded systems through detailed, in-depth data collection involving multiple
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sources of information (Creswell, 2013). Case study methods typically involve an indepth, examination of developments within a delimited frame of action: a case. Stake
defines a case as a “bounded system,” (Stake, 1995). The goal of a case study is to
understand a phenomenon on its own terms rather than how it differs from others. This
form of research provides a holistic process of examining events, collecting and
analyzing information and reporting the results. Yin (2011) defines a case as “a
contemporary phenomenon within its real-life context, especially when the boundaries
between a phenomenon and context are not clear and the researcher has little control over
the phenomenon and context” (p. 13). Case study is widely used to investigate how
phenomena unfold within their immediate contexts and allows a better understanding of
why developments such as this curriculum development, unfolded in certain ways. This
approach to understanding the how and why of this particular curriculum project can also
yield factors and themes that may become important to look at more extensively in future
research.
Yin (2003) offers a rationale that supports the use of triangulation to establish a
more complete picture of the curriculum and its enactment. Yin, states that using case
study methodology addresses that those situations in which there will be many more
variables of interest than data points and thus relies on multiple sources of evidence. This
study includes interviews with multiple stakeholders who view this environmental issue
through different lenses, e.g., an affected resident, a responsible party (industry,
government), or a university scientist or a teacher. In addition, I gained insight into this
curriculum and its development through curriculum analysis of the curriculum itself, as
well as meeting minutes and progress reports submitted by the curriculum developers. As
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a well-publicized and covered environmental issue, there are also sources of information
related to the curriculum and the environmental issue in media reports such as
newspapers, school newsletters, and other sources. Using multiple sources of data that
reflect both past and present actions and viewpoints, this case study reflects my
commitment to triangulation and multiple perspectives in understanding the development
of this curriculum and its impact.
Before presenting the methodology and procedures I used to conduct this study, I
will provide a somewhat lengthy summary of the context within which this curriculum
came about. This context is central to a clear understanding of the complexity of
developing and implementing learning tools when they center on an ever-changing, alive,
serious, and in this case, litigated community environmental issues. Through this
summary, the TCE contamination issue can be seen from the perspective of many
stakeholders in the community. It is foremost an industrially caused environmental
disaster, which necessarily includes public health effects and economic consequences, as
well as political and legal issues. Foremost, however, this ongoing environmental issue is
an example of environmental (in)justice as evidenced by who was affected (and who was
not), where it occurred, and the way it was handled and addressed by public health
officials, local and state politicians, and government entities responsible for
environmental quality and safety.
Context: The Contamination and The Development of the TCC Curriculum
Elizabeth Alvarado wrote an essay in 2015 that describes the history of the
contamination and her experience living through the death of her husband, Fernando,
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from cancer. Fernando lived grew up in a subdivision located above the plume and whose
water was pumped from that aquifer until the early eighties.
When we got water from the tap, it effervesced in the glass,” Fernando told me.
He was talking about the water at his parents’ house in Mission Manor, a new
subdivision on Tucson’s south side where his family moved in 1972. “And
sometimes there would be a rainbow lying on the surface of the water. When we
called the builder, he told us it was because it was a new house. He told us to keep
the water running, to clear out the pipes.”

When the contamination of the wells on the south side of Tucson hit the news, the
Pima County director of health, and a few Pima County supervisors, including Ed
Moore, told residents that they were getting sick because of the chilies and beans
they ate. (Alvarado, 2015)
The history of the contamination. At nearly 30-square miles, the Tucson airport
area is one of the largest toxic waste Superfund sites in the country (Tucson Daily Star,
2011). Hughes Aircrafts (later sold to Raytheon in 1997), Tucson International Airport
Authority/City of Tucson, and other military defense contractors used industrial solvents,
for their degreasing operations that contained Trichloroethylene, and by-products such as
Dioxin, 1, 4. For years, these chemicals were dumped in large volumes on the ground and
in unlined industrial pits. The TCE eventually seeped into the aquifer and creating a toxic
groundwater plume, five miles long, and two miles wide. Within a few years of these
manufacturers beginning operations (Hughes Aircraft in 1951) residents near the airport
noticed an unusual odor and taste in the city wells that supplied water to their homes.
Tucson is the largest city in the US, for whom groundwater is the primary drinking water
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source. The TCE migrated slowly and eventually poisoned the wellfield that supplied
water to a predominately Mexican American population of approximately 36,000-47,000
residents, as well as the industries and businesses around the airport (Clark et al., 2002).
Not until 1981, thirty years later, did the EPA confirm that the community’s
drinking water was highly contaminated with solvents that at the time were officially
classified as probable and suspected carcinogens. In 2011, the EPA officially reclassified
TCE from a “suspected carcinogen” to a scientifically proven carcinogenic to humans
some five years after the final settlements were made with residents exposed to TCE. At
the time of the final settlements with Hughes Aircraft, the city of Tucson and several
other companies (2006), the total settlement of $120 million was the largest settlement
recorded related to water contamination to date. As a part of the settlement agreement,
many records were sealed that related to the research on the extent of the contamination,
and they remain sealed today.
Before the eventual settlement, neighborhood residents, former residents, and
south side employees formed Tucsonans for a Clean Environment (TCE) primarily to
push for action in the area. The TCE group, formed in 1985, has continued to work on
nearly every environmental justice issue affecting the south side Tucson community
including fighting against the practice of "redlining" the south side Superfund property by
lending institutions. This action prompted the state of Arizona and the federal EPA to
draft national guidelines to protect homeowners living in Superfund sites. In 1995, the
UCAB-Unified Community Advisory Board of the TIAA Superfund Site (UCAB) was
created by Raytheon Missile Systems which took over the original Hughes aircraft site
(responsible for much of the original contamination) by combining all of the boards of
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the possible “responsible parties” (those legally responsible for the contamination and
clean-up). Included on the board, which is still meeting today, are residents of neighbors
affected, community activists, federal, local, and state environmental agencies, various
University of Arizona departments and researchers, Tucson International Airport, the
City of Tucson, the Air Force, and Raytheon Missile Systems.
The development of a curriculum. In 2005, the University of Arizona’s
Southwest Environmental Health Sciences Center (SWEHSC) was awarded a
competitive EPA Environmental Education Grant to develop and implement a high
school curriculum on the TCE contamination and cleanup. Before developing the
curriculum, multiple meetings were held in which all UCAB members (including
responsible parties for the clean-up) discussed the goals and perspectives that would be
reflected in the curriculum. A team of classroom teachers from the neighborhoods in the
area most highly affected by the problem, SWEHSC scientists, and experienced
curriculum developers worked together during the summer of 2006 to complete the
interdisciplinary high school curriculum. This curriculum includes units for science
(chemistry/toxicology and general science), English, Government, Social studies and
Language Arts, was piloted during the 2006-2007 school year in Sunnyside school
district, the area where much of the contamination occurred. It is currently available on
the SWEHSC website (http://coep.pharmacy.arizona.edu/tce/background.html) but has
not been officially adopted, as part of the standard curriculum after its initial pilot in
2007.
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Data Collection
There are two interconnected components of this research study that will
contribute to the overall research goals of this project. The first component, a critical
analysis of the written TCC Curriculum document (Chapter 5), was conducted first, but
coding and reanalysis continued throughout the research as insights and themes emerged
from the interviews. The presentation of the results of the interviews that include the
development of the curriculum and the intents and objectives by a diverse group of
stakeholders provide both a background and a foregrounding of the values, ideas, beliefs
that underlay this document.
Dr. Marti Lindsey, Outreach Director of SWEHSC, identified key informants and
provided insights related to the intent and development of the curriculum. In qualitative
research, gatekeepers are used to assist the researcher in gaining access and developing
trust with the community of study (Hatch, 2002). I met with Dr. Lindsey frequently over
the past year, and she has been instrumental in orienting me to the overall process of the
development of the curriculum and this community health issue. She helped me identify
and introduced me to participants throughout the research. Although this curriculum has
been available on their website since 2007, SWEHSC has not tracked its use and has not
updated the materials since its initial pilot. The interviews consisted of semi-structured
interviews with stakeholders who were involved with the conceptualization,
development, and approval of the curriculum for use in the district.
Procedures and data collection. The first stage of research involved a content
analysis of the TCE curriculum along with the supplementary material. From the
curriculum and supplementary documents, unit objectives, themes, and key terms, and
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activities, with a focus on environmental justice themes, were identified within each
unit. Each of these pieces of information was documented along with the document
source and page numbers as needed. Additionally, detailed notes and memos were
created to be used in the later analysis phase of the study. The information gleaned from
this initial phase of data collection was used to inform the final interview protocol for
the stakeholder groups, curriculum developers, and the classroom instructors and
students.
This curriculum is unique because it addresses a local, ongoing, industrially
caused environmental issue. It was co-produced by many stakeholder groups including,
industry, residents from the affected area, and others, and uses this environmental issue to
teach across multiple disciplines. As communities confront increasingly frequent
environmental issues, such as most recently the Flint water contamination and the
Southern California methane leak, educators and educational scholars will be called on to
address the very real, urgent, health issues that our students and communities face.
Beyond sound pedagogy (contextualized place-based learning) are urgent questions of
health and safety for the children and communities being affected.
Interviews. I conducted semi-structured interviews with individuals who
participated in the guidance and creation of the curriculum. My intent for this component
of the research was to get underneath the curricular product to better understand the
process for the development of this curriculum. This included investigating the roles
various stakeholders played in its development and how their beliefs, positions, and
attitudes shaped the ultimate form and content of the curriculum.
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Multiple stakeholders were involved in either the approval, conceptual
development, and development of the curriculum. These individuals included members of
the UCAB-Unified Community Advisory Board—TIAA Superfund Site (UCAB), as well
as non-official but regular attendees of UCAB meetings, i.e., local affected residents of
the TCE contamination, SWEHSC staff at UA, and four teachers who were involved in
the development of the materials. The interview participants are representatives from the
major groups of stakeholder groups of UCAB that include local government, Tucson
Water, university toxicologists/scientists, school district administrators, teachers, and
community members (affected parties). See Appendix C for the list of interviewees and
their roles. I was unable to connect with or schedule interviews with representatives of
Tucson International Airport, and military-connected contractors (who are other
responsible parties in the TCC contamination).
I developed four interview protocols for each of the various roles of the key
informants—1) UCAB members/attendees, 2) Curriculum Developers, and 3) Teachers
& School Administrators. The semi-structured interviews included questions related to
intent and goals they had for the curriculum, their thoughts and beliefs about how the
curriculum would impact students and community, and their more general views on their
involvement on the TCE issue and curriculum development. See Appendix A for a list of
questions for each group.
Supplemental material. In addition to the two primary data sources, I used
additional documents to contribute to a deeper understanding of the curriculum its
intended purpose and pedagogical goals related to environmental justice as well as to
clarify the positions of the interviewed stakeholders and the broader community. These
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included minutes from the UCAB meetings when the curriculum was discussed, and
evaluation reports submitted to the EPA (funder), and other items that the curriculum
developer (Marti Lindsey) provided. The following table summarizes the data sources,
types of data, and a general timeline of the data collection phase of this research.
Table 3.2
Data Collection Overview
Data Source

Type of Data

Date of Completion

TCC Curriculum

Text-including activities,
Nov-March
visuals, activities, labs, teacher
notes, supplemental materials,
and teacher guidance materials

Interviews (+/-20)
2 teachers
2 students
10-12 UCAB Members
2 Curriculum Developers
1 Director (Dr. Lindsey)

Recorded/Transcribed

January-April

Supplementary Material

Text

January-April

Evaluation Report

Text

January-April
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Data Analysis
The purpose of qualitative data analysis is to examine, categorize, and reevaluate
the themes in the data. Patton (2002) describes work with qualitative data as largely
inductive because it involves a “creative synthesis” of the findings. In this research,
interview data was connected and compared to a particular artifact—the TCC curriculum.
The curriculum illustrates how knowledge is communicated and framed in an educational
setting. Au (2012) includes in his definition of framing, the selection of knowledge, it's
sequencing, it's pacing, the criteria of selection, and the social/educational interactions
that communicate that knowledge. Au further emphasizes that in critical curriculum
analysis it is important to understand how the framing and features of a curriculum imply
how meaning is communicated and who has control over how this happens. By using the
curriculum as an artifact that reflects a framing of this environmental issue, I hoped to
explicate the process of creating a multi-disciplinary curriculum that included multiple
stakeholder positions and their articulated goals.
Morse (1994) proposed four broad stages of qualitative analysis, comprehending,
synthesizing, theorizing, and recontextualizing. These stages provide a useful analytical
method that reflects cognitive processes of working with qualitative data although this
framework does not provide specific analytical strategies. Houghton et al. (2015),
connected these general stages to a set of more detailed analytical strategies for case
study research to create a detailed progression. I describe this analytical process in Table
3.3.
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Table 3.3
Overview of Data Analysis
Stages of analysis
Morse (1994)

Analysis strategies
(Miles and Huberman,
1994)
Reviewing, transcribing,
developing broad
categories that identify
potential
groups/roles/dimensions
for comparison.

Framework used for
Coding

Purpose

Curriculum: Review,
summarizing units,
objectives, EJ themes
Interviews: Identifying
Roles within
UCAB/TCC
Involvement in TCC
development

Synthesizing

Developing coding and
categories that reflect
dimensions that emerge

Curriculum: EJ
Indicators,
Critical Standpoint
Theory
Interviews:
Code for general
framing of TCE
contamination –connect
to curriculum content

Theorizing

Distilling and
combining between
interviews participants
and emergent themes in
curriculum analysis

Connecting interview
analysis to Curriculum
analysis: EJE Indicators,
Critical Standpoint

Developing coding
categories including
descriptive categories of
interviewees and question
categories—e.g., role on
UCAB, level of
involvement in curriculum
development, views
related to education.
Explanatory codes—
meaning-making.
Connections between EJ
and interviews responses,
cross data coding—
curriculum and major
themes and respondent
framing connected to
curriculum (EJ, roles,
knowledges, engagement
opportunities)
Comparing positionings
reflected in the curriculum
to participant
positions/perspectives;
Alignment of curriculum
to EJ
Indicators/philosophy,
Develop pathways
between positions/intent
and curriculum.
Development of
propositions that apply to
other projects/situations
and strategies for
collaborative EJ-oriented
curriculum, propositions
about

Comprehending

Recontextualizing Developing propositions
and overarching themes

Comparison to current
curriculum development
models, Environmental
education frameworks,
EJE Frameworks &
Definitions

Adapted from Houghton C, Murphy K, Shaw D, Casey D (2015)

I used Dedoose software to code and analyze both the interviews and the
curriculum contents. Interviews were transcribed and uploaded to Dedoose as were all of
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the lessons and supplementary materials attached to the lessons as individual media files.
Table 3.3, above, describes the general analysis process. In the following sections, I
describe the separate steps for the interviews, curriculum content analysis and the process
for connecting these two analyses.
Interview Analysis
I analyzed data collected through interviews with stakeholders to understand the
original intent of the curriculum from the various viewpoints and positions/roles.
Examples of information that these interviews can reveal include how the various
stakeholders positioned this curriculum in the educational and everyday lives of students.
Was it viewed as a tool for health/safety to increase the empowerment and involvement
of residents? Or was it viewed as primarily a way to get students engaged in
school/science content? Interviewees were asked to reflect on the outcome of the
curriculum and their views of the ultimate product. Theme and content analysis were
used to identify possible intentions, positionalities, and motivations that affected the
development and their views related to the outcome of the curriculum. In this research,
interviews were open coded by the the question and then recoded to connect several
questions such as the importance of the curriculum and the desired learning objectives
stated by respondents. By collapsing of two questions, I was able to develop multiple
subthemes and through further data reduction, four major themes. These four major
themes reflected both why the curriculum was important to respondents and what they
wanted learners to understand. Interviews were not coded using pre-established codes
that fit within, for example, an environmental justice education framework. In this initial
stage of coding, connections between stances of stakeholders and the curriculum were
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separated to decontextualize the process from a specific stance or outcome, allowing a
picture of each to emerge independently.
Interview coding began with open coding each interview by question. For
example, the question, “why is this curriculum important for students living in this
area/neighborhood? Was coded through open coding and developing descriptions as I
coded each interview. Through open coding for this question, ten initial codes were
identified. They are labeled as the “sub-themes” in the table below. Upon coding the
second question, what are the most important facts or information you would want
students to have? What are some ideas, beliefs, understandings that you would like
students to come away with, more broadly? I found that there was a great deal of overlap
between the responses to these questions. Teachers were more likely to be able to identify
specific learning objectives, where as community members and others combined these
responses by responding to why the curriculum is important with what they should learn.
For example, “It’s important for students to learn how to be civically involved in their
community so this won’t happen again.” This response is an example of both why it is
important and points to a broad learning objective—civic knowledge. Table 3.4
demonstrates both a data reduction from nine sub-themes to four major themes that were
identified when coding for importance and how the learning objectives were nested
within these four themes. Several of the topics/objectives fit within multiple categories of
importance.
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Table 3.4
Interview Codebook Excerpts: Importance
Major Theme
Civic Involvement &
Community Knowledge

SubthemeImportance/
Tell the story, Keep
story alive-general

Students need to be
Civically Involved

Science/Technology
Engagement & Learning

To keep Individuals &
Community Safe/Watch
Dog
Help students learn
science and the
relevancy of
science/technology
Engage students in
STEM careers

Subtheme: Important Learning
Objectives
 History, timeline, people and
organizations involved
 Knowing the history/timeline,
and what is happening today
 Grassroots organizing
 History of community
 Knowledge of Government
 How to organize, educate the
community

Examples

 Public health & environmental
health information

There are bad things out there, and you can protect
yourself.

 Science knowledge/science
literacy

And at that point and from teachers who really believed
in environmental health as a context for teaching, and
environmental justice for teaching about science, and
social studies, and government, and math.
You can make working for a water utility, whether it's
here or whatever, you can make a very good living for
your family.

 Knowing about careers in water
quality
 Knowing the history/timeline,
and what is happening today
 Science/technology literacy

It's Tucson's history, good or bad. It's our history, and
we have to preserve it, good or bad. I hate to say it. It's
really, overall, it's really an incredible story.
I think kids need to also learn about the laws and
regulations of the area. Every kid should know what's in
their water and everybody else before it becomes too
late.

58

Major Theme
Shared
Understanding/Trust

Ecological
Understanding-General

 Subtheme: Important
Learning Objectives
 Science knowledge/literacy
Empirical understanding of
TCE contamination
 Science knowledge/science
literacy
 Critical Thinking
Know “both” sides
 History of contamination and
clean-up
 Science knowledge/science
literacy
 Critical Thinking
Ecological
 Water cycle--interaction
understanding—cyclical
between human behavior and
nature of ecosystem
environmental
SubthemeImportance/
Regain Trust
(government &
science/technology)

Individual behaviors

 Handling of household
chemicals/wasters

Examples
there is a lot of mistrust, and I think that mistrust in
grounded in a lack of understanding of the specific
issues to the TCE contamination, but issues in general
about water quality.

I could see that there was a lot of misinformation,
misinterpretation of information, I think there were a lot
of myths and even inaccurate and wrong information
that constantly keep being brought up
The one I was dealing with in mine was there's no
"away." You can't throw things away. That was the
whole thing. Whatever you do has consequences.
People who're doing their oil, they do the oil change
right on the ground because they didn't know any better.
Well if we don't keep that awareness up there, it's going
to start repeating itself.
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Curriculum Analysis
In the critical curriculum analysis phase, I conducted content and thematic
analysis. This process included extensive reviewing and coding of all five units, the
activities within the units as well as reviewing the documents, news articles, PowerPoints
for each unit. Twenty-three lessons were analyzed, from four different disciplinary areas,
Chemistry, Integrated Science, Social Studies, and Government. The units for each
discipline contained between four and eight lessons. The units ranged from 10-18 class
periods.
A discussion of the analysis methodology for this curriculum can be found in the
analysis section below. The analytic strategies I selected were informed by both my
conceptual interest, environmental justice education, and themes that emerged from the
interviews that reflected the desired learning areas and the reasons why respondents felt
this curriculum was important.
Curriculum: Analytic Strategies Used
1) Environmental Justice Thematic Indicators. (Kushmerick, 2007)
2) Knowledge Sources and positioning
3) Student Role-playing opportunities (what roles are facilitated?)
4) Levels of Student Engagement in Environmental Problems (Adapted from
Ramsey & et al., 1996)
One of the curriculum analytical strategies I ultimately used was to identify the
opportunities for role-playing in the lessons. This choice was made after coding for the
civic engagement dimensions mentioned by many of the respondents. The importance
that especially community members, placed on the goal of the curriculum to inspire and
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prepare youth for roles as advocates on this and other issues, lead me back to the
curriculum and made me ask, what opportunities to students have to try on these roles
related to grassroots organizing, community educators, and others. What are the roles that
this curriculum allows students to take-on, practice and ultimately, what roles are
legitimized through these lessons? Is the only legitimate role one of a hydrologist, or a
city council member, or are their opportunities for students to learn about and role-play
the many diverse and authentically important roles that were enacted related to the
contamination, such as grassroots organizers, neighbors, community educators, etc.
The curriculum analysis was guided by the first sub-research question: How does
the curriculum reflect key features and tenets of environmental justice education. This
component of analysis and focuses on the written curriculum itself. This analysis focused
on the way the activities in the curriculum frame the environmental issue as an
occurrence and how the curriculum positioned learners, community members, scientists,
and others as knowledge sources in the curriculum materials and activities.
Environmental justice thematic indicators. In the analysis, I identified
indicators of environmental justice and looked for a deeper understanding of how the
pedagogical choices reflected in the written curriculum reflect a positioning of the TCC
issue within an environmental justice framework. Kushmerick (2007), identified seven
(7) indicators that reflected the literature and research on environmental justice (see
Appendix C). I used these indicators in the initial coding of activities, readings, and
objectives.
Knowledge sources and positioning. The next analytical strategy employed Au’s
critical curricular standpoint theory. In this analysis, I used curricular standpoint (Au,
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2013) as a guiding analytical framework that advocates for the positioning of curricular
messages, materials and learning in general from the standpoint of the “least advantaged”
and those most affected. The curriculum analysis included attention to standpoints
reflected in the curricular materials—whose story is being told, whose perspective
reflected by the way an activity is constructed or set of learning objectives are worded?
This curriculum as shaped by the topic is socially and geographically located in a
“marginalized” community where the contamination occurred. It was also intended to be
implemented in a school district that reflected the affected community that is primarily
Latinx.
Student roles. The roles that students are provided to explore and enact with
lessons, and the perspectives these roles or identities embody, provide an important
insight into the range of perspectives a curriculum allows. For example, one activity may
give students the opportunity to explore the role of a scientist, while another, asks
students to take on the role of a resident affected by the contamination. Categories were
inductively established though coding of activities where students took action,
investigated, and/or presented information or findings from the perspective of a specific
stakeholder, profession, or disciplinary practitioner who would be authentically be
involved in a contamination issue.
Student engagement in environmental problem-solving. Hungerford and
Ramsey’s (1996), levels of environmental issues analysis and evaluation were used to
examine how lesson activities provided students’ the opportunity to engage with this
issue. I used the original major levels from the original framework--science foundations,
issues awareness, issue investigation, and civic responsibility. I created additional sub-
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levels of “Civic responsibility” that include “civic action investigation,” “civic action
planning” and “civic action implementation.” These three levels were used to
differentiate activities that 1) exposed student to past actions or strategies for civic
engagement, 2) provided opportunities to plan or implement simulated action—“Action
planning”, e.g., in-class poster sessions, mock city council meetings or, 3) facilitated
taking action in some direct way, through community education efforts, engagement with
policymakers or public forums—“Civic action implementation.”
Connecting Interviews to Curriculum Analysis
The final phase of analysis connected the two data sources and was necessarily an
iterative process as ideas and themes emerged from the interviews with various
stakeholders. These themes were connected to the ongoing analysis of the curriculum to
develop a clearer picture of the impact of the roles, process, and outcomes, reflected in
the curriculum.
In the next stage, synthesizing, explanatory coding was used to connect codes and
themes applied to the curriculum to themes and perspectives that emerged from the
interviews. The goal in this stage of analysis is to identify linkages and commonalities or
contradictions between the statements of interviewees and the educative features reflected
in the circular contents. In this analysis, I used visual mapping to find connections
between the themes identified through the interviews to select analytical strategies
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Table 3.5
Linkages Between Curriculum and Interview Analysis
Curriculum:
Analytic Strategies

Source

Linkages to Interview Analytic
Strategies and Identified Themes

Environmental Justice Researchers
Indicators
positionality, Interest
in curriculum related
to local
environmental issues
in communities of
color.

 Importance/Content Themes
 Framing of the TCE Contamination
Issue

Knowledges/Voices
Used

EJ Framework
Standpoint Theory

 Roles of Interviewee/connection to the
issue
 Personal Histories of respondents
related to TCE Contamination
 Importance/Content Themes
 Framing of the TCE Contamination
Issue

Roles Enacted by
Students

EJ Framework

 Importance/Content Themes
 Personal Histories of respondents
related to TCE Contamination

Engagement Level

EJ Framework

Standpoint Theory

Critical-Place based
Learning

 Importance/Content Themes
 Framing of the TCE Contamination
Issue

In the third stage, theorizing, there is a focus on making broader and more overarching
linkages between what is said (interview data) and what is reflected in the curriculum,
focusing on the environmental justice themes. This phase is characterized by a continuous
process of viewing and challenging the data and your ideas and assumptions. In the final
phase, recontextualizing, the researcher forms and shapes the broader propositions (Miles
and Huberman 1994) that emerge from a connection of the multiple data sources—in this
case, the interviews and the curriculum analysis.
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Ethical Concerns
The final (to date) lawsuit on behalf of the residents in the community occurred
was settled in 2011. At the time, it was the most amount ever awarded by multiple
responsible parties for a water contamination case. As the contamination still exists and
there are ongoing, troubling current and future effects, the subject of this curriculum is
sensitive.
Based on a review of other curricula that focused on local environmental justice
issues, this curriculum reflects a unique development process involving “responsible
parties” to this environmental issue as well as government officials responsible for the
oversite of the clean-up, in the curriculum development process. Additionally, this is a
rare example of an environmental issue-oriented curriculum that is multi-disciplinary.
This research is not meant to be an evaluation but rather an exploration of the challenges
and processes through which authentic, meaningful learning experiences can be created
and enacted that relates to very real environmental community issues. Fortunately, the
holders of this curriculum are interested in an analysis of this curriculum from both a
philosophical (environmental justice) as well as a pedagogical framework. They have
expressed interest in revising, updating, and re-launching these curricular materials in
schools in Tucson. I used care and caution as I conducted this research by being sensitive
to both the community residents who have been affected as well as to economic and
governmental interests who continue to be involved in the ongoing clean up.
Conclusion
Framed within environmental justice framework (Kushmerick, 2007), critical
curricular analysis, i.e., Standpoint theory (Au, 2012), and critical place-based science
learning, this research describes the process and final product of a locally produced multi-
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subject secondary curriculum. I explore how environmental justice is defined and enacted
within a curriculum, as well as the complicated and illustrative processes by which
multiple stakeholders participated in the development of this curriculum.
This study sheds light on how critical immediate environmental, local issues can
be embedded in formal education, foregrounding themes of environmental justice, power,
student empowerment, and community environmental knowledge. It provides insight into
the processes, challenges, and benefits of co-creating and implementing curriculum
materials that center on an immediate, complex local environmental issue.
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CHAPTER 4
FINDINGS: THE CURRICULUM DEVELOPMENT PROCESS
Introduction
This section describes my findings from interviews conducted with individuals
who were involved with the conception, shaping, and development of the curriculum to
varying degrees. This curriculum came about as a project of the community advisory
board (UCAB) that was formed to oversee and provide input into the contamination
clean-up process. I will describe the make-up, history, and role of this committee in the
next section. Through these interviews, I explored the goals and motivations of the
stakeholders for the creation and implementation of this curriculum. Also, these
interviews provided a broader understanding of how various groups framed the
contamination as an ongoing issue in their community and how they viewed schools and
students as a site for disseminating and understanding this issue. I have also included
information gleaned from meeting minutes where the initial conception of this curriculum
was discussed with the larger stakeholder group.
I begin with a summary of the process and initial conception of the development
of the curriculum as described by the various stakeholders. These stakeholders included
those that participated in brainstorming and selecting the major themes/objectives of the
intended curriculum (the UCAB advisory board) and those that had a more hands-on role
in the writing of the curriculum. Also included is a description of the process by which
the advisory board members agreed upon the initial goals or “enduring understandings”
that guided the development of the curriculum units. Along with interviews, I used
meeting minutes where the curriculum was discussed. These results are guided by
Research Question #1 which states, “What were the positions and stated goals and
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intentions of the stakeholders that participated in the development and implementation of
the curriculum?”
Stakeholders, Roles, and Connections to the Contamination
Community Advisory boards are a typical feature in communities that have been
designated as a Superfund site. These boards generally termed, Superfund Community
Advisory Groups (CAGs), are made up of members of the community and are designed
to serve as the focal point for the exchange of information among the local community
and EPA, the state regulatory agency, local and regional environmental government
departments, and often contractors, responsible parties and other industry representatives.
The local Community Advisory Group, The Unified Community Advisory Board or
UCAB, was formed in 1996 to provide oversite and information and details of the
progress on the TCE clean-up. Members from The University of Arizona have been
involved on this board in various capacities over the years, including the College of
Pharmacy: Southwest Environmental Health Sciences Center (SWEHC). The director of
the center, currently and during the initial conception and development of the curriculum,
is Dr. Marti Lindsey. She was (and is) also a member of the UCAB board and had been
attending for several years before the inception of the curriculum project. The story of the
original idea for the issue of TCE to be taught in the local schools is attributed to a longtime resident of the area, and former UCAB member, who first requested that local youth
be invited to attend UCAB meetings and expressed the need for local schools to teach
their students about this contamination. Mr. Ignacio Gomez had talked to both the
principal of Sunnyside High school at the time as well as the superintendent of the
district. The idea of a formal curriculum was first raised in a board meeting in 2004, some
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twenty-one years after the area had been declared a Superfund site (1983) and while
litigation was still taking place. The UCAB board approved moving forward with the
development of a high school curriculum that would cover topics related to TCE
contamination and clean-up. Dr. Lindsey volunteered to direct this effort and to identify
possible funding sources.
In September 2004, Dr. Lindsey asked attendees at a UCAB meeting to
brainstorm ideas/themes, and topics that they believed should be included in the
curriculum. As documented in the meeting minutes, the meeting included thirty-three
(33) people, half from the community and half (18) representing the responsible parties,
contractors, and government officials. The following topics were gleaned from meeting
minutes. I have included a description of the attendee who volunteered the idea which
noted in the minutes.
1)
2)
3)
4)
5)
6)
7)
8)
9)
10)
11)
12)
13)

Economic and cultural backgrounds (Resident/Community Member)
Facts about contamination (Board Member/Community Advocate)
Basic science (USGS)
Risks to human health and these risks relative to everyday risks
(Environmental Consultant)
Geology and biology (Geotechnical Construction/Consultant)
Mining in the area and how that might have affected the environment (Board
Member/Community Advocate/Resident)
Community Leadership (UA, Project Director, Environmental Health)
Sources of contamination (Community Advocate/Resident)
Remediation efforts (Community Advocate/Resident)
Illnesses by TCE exposure (UA, Project Director, Environmental Health)
The progression of scientific studies (Geotechnical Construction/Consultant)
Environmental Law (Geotechnical Construction/Consultant)
Acronyms (Board Member/Community Advocate/Resident)

It is noteworthy to compare the industry or role of the member who suggested the
type of information that is prioritized. For example, community members suggested
history, cause and sources of contamination, as well as cultural, economic backgrounds
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of what I am interpreting as information on the cultural/ethnic and economic backgrounds
of the residents who were affected by the contamination. Science consultants, who are
companies that were hired to conduct remediation and clean-up, suggested scientific
information, how science works— “progression of science studies,” and environmental
law. The environmental health professions suggested health effects and health literacy.
These very preliminary suggestions by a diverse group of stakeholders reflect the
complexity of developing a curriculum that reflects various stances and priorities related
to a complicated environmental health issue.
At the following UCAB meeting held in November of 2004, the original items
suggested were condensed into broader categories, and the following topics were selected
by a vote of the attendees.
1)
2)
3)
4)
5)
6)
7)

Health issues
Economy
Chemistry
Community history and leadership
The nature of science
The water cycle
The people inhabiting the area, and their cultures and economic status as opposed
to other areas of Tucson

The final proposed Enduring Understandings, which would “anchor” the curriculum,
were presented to the UCAB board in January of 2005.
TCC: Enduring, Understandings
 Community Leadership & Community History
 Health Issues focusing on Chemicals & Risks as well as the illnesses
known to be associated with TCE
 History of the contamination & History of the cleanup
 Law policy as it relates to the EPA
Curriculum development process. The interdisciplinary nature of this
curriculum was already an established characteristic of past curricular development work
of UA SWEHSC and a foundational practice and belief by Dr. Lindsey. She and her staff
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have produced and implemented environmental health literacy-related training, youth
camps, and written curriculum in the community through the University of Arizona,
College of Pharmacy, Southwest Environmental Health Science Center. This is a
collaborative and interdisciplinary research center, which is actively investigating the
health effects of environmental agents and serving as a resource for the community (See:
http://swehsc.pharmacy.arizona.edu/).
The five teacher/curriculum writers representing each discipline (Chemistry,
Integrated Science, Social Studies, Government and Language Arts) were hired during a
summer and received training pedagogical profession development that involved a
constructivist ideology, including hands-on-learning, guided inquiry, reflection, and
discussion. Teachers were provided with resources to explore the story of TCE from
multiple-perspectives. Guest speakers were brought in to present and engage in
discussions with the teacher/curriculum writers that included, the local water department,
other responsible parties, and local community members affected by the contamination.
Following this training, teachers worked independently on their lessons with feedback
from Dr. Linsey and other staff at the SWEHSC.
Implementation in schools. This research focuses on an analysis of the
development and the written curriculum itself. In this research, I did not set about to
explore the process and by which it was introduced to teachers and schools or the
experience and outcomes of students and teachers. Here, I provide a short overview of the
process for disseminating the curriculum into schools although there was no research or
follow-up data collected by the project due to several factors, including a lack of
resources and the implementation of standardized testing at the state and district levels.
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A small EPA grant was received for the development of the curriculum and to
train a group of teachers in the district. In July of 2007, a free professional development
workshop was held by the Southern Arizona Environmental Health Sciences Center
(SAEHSC) led by Dr. Lindsey and one of the teacher/lesson developers at the university
to introduce the curriculum. Thirty teachers attended several professional development
sessions. Attributed to personnel changes in the district, and the implementation of
standardized curriculum and testing wide-spread implementation of the did not occur.
The curriculum has been available for download and has been used sporadically by some
teachers, mostly science teachers, but there is no reliable data on how and where it was
used.
Through this research and the discovery of dioxane 1.2 within the aquifer in 2011,
there is renewed interest in revising the curriculum and reintroducing it in local schools.
In March of 2017, the EPA held a public forum to propose amendments that would allow
for the closure of the original treatment plant built to treat the TCE contaminated water
and add 1,4-dioxane to the list of contaminants of concern. At this forum, residents
continue to voice fears about continuing family health issues including cancers and the
chronic autoimmune disease known as lupus. Some demanded the EPA conduct a study
to determine whether these diseases are linked to the contaminants (Jaquette, 2017). The
following summary focuses on both on the original intent, goals, and process of the
development of this curriculum and current concerns related to how schools, curriculum,
and general community outreach and education can be used to respond in various ways to
contamination issues and environmental issues in general.
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Interview Participants
I conducted eleven semi-structured interviews that were conducted over the
course of four months. The participants were identified and selected to represent a crosssection of the participants on the UCAB board and who were involved in the conception,
guidance, development and possible future implementation of the curriculum.
Table 4.1
Interview Respondents/Pseudonyms
Mr. Waters
Mr. Gutierrez
Ms. Lola Smith

Mr. Inglesia

Ms. Catalina
Mr. Daniel
Ms. Mills
Ms. Rocker
Ms. Cooper
Mr. Valen
Dr. Lindsey

Administrator for the city run, water department, began after
the settlements in 2006
Outreach/Educational director for the city-run water
department. Long-time resident of this area of town
UCAB Member (Community Advisory Board Member),
community advocate, multi-generational resident of the
contaminated area
UCAB Member (Community Advisory Board Member),
community advocate, multi-generational resident of the
contaminated area
High school teacher and hired lesson developer for
Government Lessons, long-time teacher in the district, retired
High school teacher and hired lesson developer for Social
Studies Lessons, long-time resident of the contaminated area
Former high school teacher and hired lesson developer for
chemistry, former teacher in the District
Former high school teacher in the district, unit developers
Integrated Science, long-time teacher in the district, retired
Current high school biology teacher in the district currently
teaches TCE topics
Current school district administrator, grew up in the school
district
UCAB Member/Community Advocate/Curriculum Developer
Director, Public Health Educator

*UCAB stands for Unified Community Advisory Board. This is the community board that
oversees the implementation of clean-up and community oversite of the Superfund site.
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Interview Results
The semi-structured interviews asked participants to discuss their role related to
the curriculum, their views about why this curriculum was important, specific learning
objectives and knowledge areas they believed were most important. I also asked about
their connections, experiences related to the neighborhood and the contamination. The
interview concluded with ideas about changes they would suggest and how it could be
implemented in the future. Teacher developers were asked more specific questions
related to the lesson development process as well. See Appendix 1 for interview
questions.
Many of the responses to questions overlapped with other questions, for example,
the, “Why is the curriculum important” question elicited responses about what
information should be included in the teaching of that topic. This idea is further
elaborated in the next chapter when the curriculum is explored through a content analysis.
The reasons why this curriculum was viewed as important and the topics identified reflect
the various disciplinary orientations, political concerns, personal experiences, and
ideological beliefs related to both education, in general, and this specific community
issue. I asked the teacher/developers specifically, “What was the major takeaway you
wanted the students to get from lessons?” Their responses reflected a mix of very
disciplinary connected topics/themes as well as broader connections to ecological
understandings and values, and civic action skills that transcended specific subject
objectives.
The interviewees represented a variety of roles and levels of involvement related
to the TCE contamination and ongoing clean-up. As reflected by the make-up of the
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UCAB board, support for and input into the nature of this curriculum reflected scientists,
public health, responsible parties, and community members. Later during the actual
writing of the curriculum, teacher/lesson developers reflected multiple subject areas and
personal connections to the contamination. For example, one of the teacher/lesson
developers grew up in one of the affected neighborhoods and has a vantage point that
other teacher/lesson develops do not have. The following results sections include analysis
structured around the following categories; 1) Why and it is important to teach about the
TCE issue in local schools and the content, topics, and themes that should be covered in
the curriculum, 2) thoughts about how respondents envisioned the structure and
pedagogical characteristics of the curriculum, 3) the impact of personal experiences with
the contamination of stakeholders and 4) perceptions related to the potential
“controversial” nature of this topic. I end this results section with a section that combines
many of the respondents’ views into a category that attempts to capture a general framing
of the contamination. This section connects many of the responses above into master
narratives the reflect that ways this “story” is told or understood by respondents.
Curriculum priorities, purposes, and learning objectives. The respondents
represented several groups that had diverse roles and experiences related to both the
UCAB community board and the contamination itself. As noted in the descriptions of the
respondents in Table 4.1, interviewees consisted of educators both who are residents of
the neighborhood/area (Mr. Daniel, the social studies teacher) as well as longtime
educators who teach at the local high school but who do not live in the area (Ms. Mills,
Ms. Catalina, Ms. Rocker). Mr. Waters and Mr. Gutierrez are both employees of the cityrun water company which is responsible for water quality and running the operations that
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are responsible for the purifying the water that is being pumped from the contaminated
aquifer. Mr. Waters is not a resident of the area and did not have this position until after
the all major legal settlements were completed. Two of the respondents, Ms. Smith and
Mr. Iglesias, are multi-generational residents of the neighborhoods and have been longtime advocates on this issue and other community initiatives. I was interested given this
diverse group of stakeholders and their positions related to the contamination.
The interviews were initially coded by question, and after themes were identified,
four themes emerged that reflected both why it was viewed as important and necessary
and the content areas that reflected those emphases. These four themes, which will be
discussed in the following sections are 1) Civic Involvement & Civic Knowledge, 2)
Science and technology engagement and knowledge, 3) Promoting a shared community
understanding and to address “misunderstandings by the community, and 4) To promote
ecological knowledge and Interconnectedness
Theme 1: To encourage civic involvement and community knowledge.
Statements by respondents within this theme reflect ideas related to encouraging youth to
be involved in their community and motivated to take action on future environmental and
social issues. The skills and knowledge that were identified reflected both knowledge
about how government works, as well as teaching the history of the grassroots organizing
that took place within the community when the extent of the contamination was coming
to light. The importance of students understanding how to become involved in
community issues was reflected across all respondent groups including teachers, city
water officials, and the school superintendent. The social studies teacher/developer and
the government teacher developer stated that the main intent of their lessons was the
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students gaining awareness of the structure and policymaking process in their local
community. In addition, they both emphasized the roles of grassroots organizations in
addressing community issues. The government teacher/lesson developer used the term
environmental justice to describe her intent. Here a teacher/developer and the district
administrator describe their ideas about the main learning goals.
Or Flint. Yeah. And so, I wanted the kids to understand that when you have a
voice, you have to be able to use it, and it's okay. And that's what I try to teach
my students all the time is that they have a voice and they have strength in
those numbers when they come together here. And I think that's what this sad
event made people realize, that there is a strong community there. I think it's
really important that the next generation and beyond know what happened and
can continue that legacy and let their next generations know because you just
can't let it stop. It's too important.” Mr. Daniel, Social studies teacher

But I'm also a big fan of activism. And I just think the more kids know how to
appropriately be socially active in issues and how to appropriately deal with the
politics associated with big business and things are happening, I think the better
equipped they are to use those skills in the future, regardless of whether they
become an engineer or a teacher. I'm not saying that we're trying to create
activists, but we're trying to get kids who have the skills and knowledge
necessary to advocate for themselves and their community. Mr. Valen, District
Administrator
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These two respondents both grew up in the neighborhoods where the contamination
occurred. Mr. Daniel emphasizes the pride he feels in the actions of long-term
community organizers and the strength of the community. Mr. Valen emphasized the
importance of working within government structures and the skills needed to advocate for
their community. The importance of knowing community history is reflected in the quote
below by a city water administrator.
I think it's really important for the next generation of individuals that lived in that
area. Not necessarily just lived in that area but in the whole Tucson area,
understand what happened, why it happened, why things weren't done like they
should have been done. Now, it's corrected, and this is what we're doing to make
sure it doesn't happen again. Mr. Waters, Water Department Administrator
Mr. Waters stressed the importance of students knowing the history of the contamination
and that the community understands that the problem has been fixed. Here we see a
suggestion which overlaps with the next theme, that it’s important to “correct” the story
and to reassure the community that their water is safe.
Among most respondents across all groups, there was a general sense of the need
to “keep the story alive.” Community members emphasized the urgency of making sure
that younger generations remembered this happening and to transmit the general history
of their community. This was communicated as both a need to be able to keep an eye out
for future environmental issues that could affect their community and to transmit a story
of community action through grassroots organizing. The contamination is communicated
here as both a tragic occurrence and an example of resilience and empowerment.
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Well, Tucson is seen as kind of a little backward town in comparison to so many
other places. It doesn't get the respect that it has but it is so culturally rich, and
there's so many people that have stories that have been intertwined here, and a lot
of times those stories do get lost. Especially since this was something that affected
the Hispanic community, in large part of the demographic area, I wanted them to
have that connection, to understand that these are demons of the past and think
about how these people were able to take on, at that time it was Hughes and the
federal government. Mr. Daniel, Social studies teacher
Within this theme of civic knowledge and engagement was also the idea of
community safety and the students, i.e., future adults’ ability to anticipate and respond to
future environmental problems. This theme was evident in the responses of several
categories of respondents including, residents, curriculum developers, and utility
(government) representatives. Some more pointedly emphasized the idea of a “watchdog”
role, as an outcome of the curriculum, specifically among community advocates and
residents. Most respondents across all groups expressed the idea that this “story” or
“happening” was an important experience in the life of this community and needed to
remain alive and discussed. For some, it was situated as a historic event and for others a
current happening that continues to affect the community.
I think it's important for kids to realize where their water comes from and the
status of the water. More important, I think they need to be involved in knowing
how the city feels about certain areas and what kind of businesses move in. It's
extremely important because are they dumping? It's important to find out who's
dumping what before it becomes a big issue. I think kids need to also learn about
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the laws and regulations of the area. Learning about the content of your water is
really important. Maybe just have them get it tested. Every kid should know
what's in their water and everybody else before it becomes too late. Ms. Ray,
UCAB

Not only that, but they need to be aware so that they continue to hold people
accountable on continued testing, companies that come in. Somebody needs to be
the eyes and just keep holding our elected officials accountable because as our
elected officials retire or don't run again or just leave, who's going to educate the
next elected official so that we can continue keeping the EPA as the watchdog.
Ms. Smith, UCAB
Within this civic engagement theme respondents listed specific skills and
knowledges that students should have and that are important within the curriculum for
example, here, Ms. Reynolds describes the way she developed the government lessons
and describes the key objectives.
Yeah, I think for me, you know I'm just trying to think back. Environmental
justice was the overarching theme over, and for students to kind of be aware that
they can make a difference at the grassroots level. If you see a problem, you
know, what have past groups done to raise awareness? So, one of the lessons was
looking at case studies of similar situations, where groups of people have gotten
together to make a difference. So that, I think that was my overarching idea. How
can individuals make a difference in the government system using that system. So
I'm trying to, you know some of the .... so lobbying, grassroots lobbying. Who do
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you lobby? How do you go about making a difference? Like contacting your
congressman, for example. How can you make an impact to change something?”
Ms. Catalina, Teacher/Lesson Developer
The school administrator connected these lessons to learning outcomes related to
critical thinking and the need for students to be able to access and analyze community
issues, news, etc. with a critical perspective.
“It's probably even more important now in this day and age where there's so
much information that's out there, that kids have to sift through what's factual
and what's not factual. And I still feel like our kids are exposed to so much
misinformation because they don't know how to sift through what's real and
what's not real. Mr. Valen, District Administrator
There was also an emphasis placed by three community members (UCAB), the
government teacher/lesson developer, as well as the curriculum director, on the
importance of students learning about government functioning, advocacy and the specific
environmental conditions in their communities. These curricular topics mirror the
emphasis placed on the importance of the curriculum in general—for empowerment and
civic engagement.
In this theme, responses reflected the desire of stakeholders for the curriculum to
not only provide information or knowledge about the spill and its effect but to support the
development of students’ competence to take action in their community. In this case, this
would include knowing how government and environmental regulations work to address
water contamination and other pollution issues.
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Theme 2: To increase engagement and motivation. The second theme I
identified reflects the belief that using relevant contextualized topics is an effective
strategy to engage and motivate students in a disciplinary area and school-based learning
in general. This pedagogical strategy—relevance and contextualization of school-based
content, characterizes the curriculum overall because of its very local importance. This
idea was mentioned by teachers/developers, staff leading the development of the
curriculum, as well as government representatives and the school district administrator.
Plus, when I think about relevance, and I think what engages kids in schools, I
think relevancy to the work is equally important to the rigor of the content. And I
feel like kids are more engaged when it's something that's meaningful to them,
and what better way to draw meaning than to talk about some tragedy that
actually inflicted great harm in our community? It's like that sixth degree of
separation; every student in this district has someone that's been impacted by the
TCE water. Dr. Lindsey, UA, Curriculum Director, UCAB
The chemistry teacher/unit developer acknowledges several themes here,
including social justice, as well as research skills, as well as the applicability of
the TCE contamination to studying the water cycle and chemical properties of
various substances. The background information was very valuable. It’s a lesson
in social justice. It’s an example of using evidence, not just rumors and
assumptions, to support conclusions. In Earth Science, it’s a great example of
materials spreading in aquifers. In chem, it’s useful as an example of using
properties to separate substances. Ms. Mills, Teacher Unit Developer
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Science literacy objectives that connect to understanding the contamination were also
emphasized by community members as both academically important but also connected
to the community, public health, and safety.
We didn’t understand how the chemicals worked, how they got there. Kids need
to understand the chemistry, the science, so they can be involved and understand
what needs to be done Ms. Smith, UCAB, Resident

We broke down the chemicals and the different forms of the chemicals and what
TCE break ... how it breaks down. Then we showed the breakdown and the
absorption in your system and how it affects your kidney, your liver, and different
organs of the body.
Ms. Smith, UCAB, Resident
We can also see this idea reflected in the quote below by a water department
representative, in which science literacy is described as a way of deescalating what is
seen as disagreements about what happened and what is happening.
In an educational objective manner, it lets the kids review the information and the
data and come to their conclusions, as opposed to advocating one thing or
another. Mr. Gutierrez, Water Department
Many respondents, especially educators, saw the clear connections across disciplines and
academic topics of the use of TCE contamination as a subject that could be used to
engage and contextualize academic topics in science, social studies, government. These
specific learning objectives include science careers in water, chemical properties, health
effects of TCE, and knowledge of the water cycle.
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Theme 3: To promote a shared community understanding and to address
“misunderstandings.” The third theme that I identified reflected statements that
emphasized the need for increased understanding by community members about the
history of the contamination, the history and status of the clean-up, and a more detailed
understanding of the health effects from a public health and a science perspective.
Respondents, specifically water department representatives, emphasized the need to
present “both sides” of the story and to clarify what they saw as community
“misunderstandings” resulting in ongoing mistrust of the empirical data and reports,
government, and responsible parties. Responses included a need to increase
understanding of science and technology of the chemicals and clean-up and more
broadly, how science works and the nature of science. This theme connects to ideas about
the importance of science literacy to understand and become involved in environmental
issues. In responses by the water department personnel, there was an emphasis on
“regaining trust” by the community through an increased understanding of the empirical
science behind this issue.
It seemed like the bigger interests, and the bigger issue in the South Side
communities was always the contamination, and I could see that there was a lot
of misinformation, misinterpretation of information, I think there were a lot of
myths and even inaccurate and wrong information that constantly keep being
brought up, so. Government-Utility Representative, Mr. Gutierrez, Water
Department
This was characterized as the need for a more “objective” western science-based
acceptance about what happened, the clean-up, and a greater understanding of the process
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and technology of the contamination clean-up. Their responses also emphasized the
successes related to the clean-up as well as community—government-led clean-up and
industry collaboration. It is important to note that by stressing the idea that the
community needed to be informed they were suggesting that school-based learning and
youth were conduits to greater community understanding. Here we also see the use of the
phrase, “balanced understanding” used as a desired outcome of the curriculum.
Well, I think there are two sides to every story, okay, and there's truth to both
sides, and understandably so as these folks lived through this, the contamination
and the city and the government agencies not doing anything about it. I
understand their frustrations. I really do, but I think and just me talking. You can
still hear it at UCAB meetings because they lived it. There's still a little bit of hint
of, "We don't know if we trust you completely, but we think we do." I think when
you have that history that you've lived through and seen the effects of this on your
relatives and close friends, it's not quite what really happened. They're not seeing
all sides of the story. This curriculum could help with a more balanced
understanding. You know what I mean?” Because it’s done. I mean. We’re
cleaning it up. We’ve proven it. Now that the treatment plant is built that’s pretty
much, “Okay. We’re good on that.” We’re getting folks that coming in that’s
never been there before that’s starting to cause some issues that we’re going to
have to address. But that’s what I think of the curricula. What happened. How it
affected the people and how the government agencies and the community work
together. Mr. Waters, Water Department
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In the following quote, Mr. Gutierrez describes a broader goal of his department related
to the public understanding issues around water quality. Mr. Gutierrez is the outreach
coordinator for the water department and has worked with schools and community groups
for many years.
Water, a big concern in the South Side, so I feel like anything we can do to get
people to better understand what it is that they're dealing with, and how we
respond to, specifically, the TCE, and the dioxane, and how we monitor the water
quality in general, because there is a lot of mistrust, and I think that mistrust in
grounded in a lack of understanding of the specific issues to the TCE
contamination, but issues in general about water quality. And I'm talking about
why water smells funny, it comes out looking funny, so it must not be safe to
drink. In general, it's much broader, so that's why I've always thought it was
important to work in the schools to make sure that we provide an opportunity to
cap the good information and the correct information, so those kinds of issues
could be addressed in a more objective manner. Mr. Gutierrez, Water Department
In this theme of clearing up misunderstandings, we see both specific learning objectives,
i.e., science literacy, as well as a motivation to provide the community vis a vi the youth,
with a counter story to what is seen as a continuing misunderstanding of both the science
and chemistry of the specific contaminates and the technology being used to remediate
the contamination.
Theme 4: To promote ecological understanding and interconnectedness. The
final theme that was emphasized by respondents as an important learning objective for
the curriculum were related to general ecological understandings and the
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interconnectedness of human activities and environmental conditions. This was expressed
not only related to industrial actions but to individual behaviors of residents such as
dumping motor oil or household cleaning products on the ground.
Everything you do has consequences, and there are always unintended
consequences in everything you do. Science keeps getting better, and you find out
what's okay today is not okay tomorrow. With the dioxin, after they did the TCE
then they all of a sudden found dioxin in it. Then who knows what else is going to
be there. That was the big takeaways for me. Ms. Mills, Teacher/lesson developer
This theme was also expressed by a community member who emphasized the need for
continuing community education related not only to the contamination, but residents own
disposal habits of potentially harmful substances in the environment.
For me, my biggest concern is so it does not repeat itself. You fix the problem and
people, just like with vaccines, measles and everything are coming back.
Everybody thinks it's gone. We don't have that problem to worry about anymore.
It can come back. If you're not out there continuing to educate the public. People
who're doing their oil, they do the oil change right on the ground because they
didn't know any better. Well if we don't keep that awareness up there, it's going to
start repeating itself. Ms. Smith, UCAB, Community Member
I characterize this theme of importance and learning objectives as a desire to build
pro-environmental competence (Roczen et al., 2013). When connected to the strong
thread of civic engagement and knowledge expressed by respondents, this reflects
Roczen’s three types of knowledge necessary for environmental competence 1)
environmental system knowledge, 2) action-related knowledge, and 3) effectiveness
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knowledge. Action-related knowledge is defined as knowing how to take action that can
influence change, reduce environmental damage or our impact on the environment. There
are connections made by respondents both to the need for this competence both to
identify and engage with environmental issues but also to affect personal behavior that
can impact environmental conditions.
Summary. The stakeholders held multiple views related to the importance of the
curriculum. These four themes cut across the various sub-groups of respondents with
most stating more than one reason for the curriculum’s importance. There was one
statement/reason that was only voiced by one group of respondents—the water
department representatives. This was the idea that this curriculum could motivate
students to go into STEM fields or to become interested in science or water-related jobs
that engage interest in very good careers and that also serve the community. This was
strongly emphasized by one of the respondents who is involved in overseeing the TCE
clean-up on a day-to-day basis.
The specific reasons for why respondents felt the TCE curriculum was an
important endeavor, mirrors the outcome of the original brainstorming sessions that were
held at the outset of the project. Those involved with the clean-up and utility companies
listed technical aspects related to the science/technology of the clean-up, and community
members were more likely to state learning objectives that focused on youth involvement
and community advocacy.
For educators and curriculum developers this topic represents a way to combine
both academic skills, civic skills, and motivation and engagement through a
contextualized relevant topic. The quote by the district administrator reflects this idea:
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If anything, I hope they leave being critical about what's written and how to write
critically. And being able to know how to advocate for themselves and the
community. Those are three big areas that are essential learnings from this
curriculum they can take away. (Mr. Valen, District Administrator)
Pedagogical characteristics. Although not asked directly during the interview, I
identified three predominant pedagogical strategies, 1) the importance of contextualized
learning, 2) interdisciplinary learning opportunities, and 3) inquiry-based, hands-on
activities. The importance of integrating local topics of importance into learning activities
was discussed by teachers/developers, the district administrator, and the curriculum
director.
Contextualization and funds of knowledge. Although not named directly as a
learning strategy, community members emphasized the value of local funds of knowledge
within lessons.
That's kind of how I've always developed my lessons was going with the idea of
how is this relevant to the students? How can I make this interesting to them, so
that they are aware. I raise awareness. They want to learn more and get involved.
That's, when I taught, because as a government teacher that's how I always
developed my lessons. it's always what's the hook? Why should we learn this? Ms.
Catalina, Teacher/developer
Plus, when I think about relevance and I think what engages kids in schools, I
think relevancy to the work is equally important to the rigor of the content. And I
feel like kids are more engaged when it's something that's meaningful to them,
and what better way to draw meaning than to talk about some tragedy that
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actually inflicted great harm in our community? Mr. Valen, School District
Administrator
Statements related to the importance of using community knowledge was
articulated by educators more than community members, although the emphasis placed
on knowing community history reflects an expectation of community knowledge being
incorporated into the lessons. During the development of the individual lessons,
teacher/developers met with community advocates and UCAB members. The District
Administrator, Mr. Valen, expresses a broader goal for the district as “bringing assets
from the community into the classroom.”
And taking the assets from parents and community members to begin to
appreciate the interaction we have with kids and their curriculum as well. And I
still believe you're gonna serve our kids well, you gotta know where our kids
come from and you have to know a little bit more and so that's been part of our
dialogue with school, but it hasn't been part of the expectation. Right? So now it's,
how do we take this dialogue into an expectation that it's ... that our teachers are
expected to know about our kids? Are expected to bring assets from the
community into the classroom. Mr. Valen, School District Administrator
Connecting relevant, local issues to classroom learning provides opportunities for
both the integration of knowledge and experiences of the community into learning spaces
as well as spaces to practice and apply engagement and community involvement. Both of
these goals were emphasized by respondents.
Integrated and interdisciplinary learning. From the inception of this curriculum,
staff from the University, Southwest Environmental Health Sciences Center (SWEHSC),
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envisioned the curriculum to be one that included lessons/units in Science, Social Studies,
Government and English Language Arts. This interdisciplinary strategy is used in most
curricular products developed by SWEHSC.
And so really this curriculum came from my strong belief in interdisciplinary
teaching. And at that point and from teachers who really believed in
environmental health as a context for teaching, and environmental justice for
teaching about science, and social studies, and government, and math. Dr.
Lindsey, Curriculum Director
In the following statements, we can see that this was viewed as a positive idea, but
teachers express doubt that a truly interdisciplinary unit could be carried out given the
structure of their teaching environments.
That would be a great way to teach, but I think really you get involved in what's
adapted by the district. That's the big bugaboo, and those are dictated by the tests.
It stifles a lot of the local issues. It doesn't have to, but teachers are so overworked
now that they don't have the time or the energy to go out and say, "I'm going to do
this, but now I have to massage it into this and this." It all comes down to the
uniformity of the standards and the tests. Everything is the tests, and the tests are
worthless. That's the killer. Everybody complains.
Ms. Rocker, Teacher/Lesson Developer
These types of topics are perfect for interdisciplinary learning if a science teacher
could work with a social studies teacher that would be great. But that doesn’t
happen in real life, unfortunately. Ms. Cooper, Biology Teacher
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During the interviews and discussions with Dr. Lindsey, as well as the District
Superintendent, these barriers—standardized testing and time for collaboration between
teachers of different disciplines were discussed. One of the ideas for an updated version
of integrating the TCE into the curriculum as a capstone project for seniors. Capstone
projects provide seniors larger block periods over a quarter or a semester in which to
conduct extended project-based learning projects that can involve multiple disciplines.
The framing of the contamination. Curricula and individual lessons tell a story
or several stories. When teaching about local ever-evolving issues is a school setting,
choices are made whether about what to include, what not to include, and what voices
and perspectives are included. Traditional science learning often tells only a story about
technology and empirical science as solutions to socio-scientific and other problems.
Community environmental issues, especially issues that are intimately connected to
important economic engines in the community, can be difficult topics to embed within
local schools because of time, and the complicated, often controversial, nature of the
story. These stories can be hard to neatly divide into subjects/disciplines and one-hour
blocks. The TCE contamination issue could be characterized as a controversial topic,
like most local issues that involve multiple stakeholder groups, and ongoing
consequences and mitigation.
At the time of the curriculum development the first major lawsuit had just been
settled, (the largest at that time for a water-related contamination in the US
(https://baronandbudd.com/environmental/public-entities/water-contamination/tcetucson-arizona/). The community oversite committee, UCAB, has been meeting for over
20 years. To establish a connection between the story or stories that are told through the
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curriculum and the narratives that are held by various groups, I reviewed the statements
by respondents that reflected positionalities and how they characterized the story or the
contamination and the clean-up. I did ask whether respondents felt that there were any
disagreements among stakeholders about what should be in the curriculum and how the
contamination was presented. All responded that they felt that there was general
agreement and acceptance of the final curriculum. The idea of framing was asked more
directly to the teacher/lesson developers through the question: What were some of the
important ideas, beliefs, understandings, that you wanted students who went through this
to come away with? As any political and contested issue, this ongoing issue and its
characterization is complex and changes. Three themes or stories, were identified that
reflect a broader narrative of the TCE contamination, 1) A consequence of historical and
economic progress, 2) a story of community action and resolve by residents and 3) An
accident that can be solved by science, technology, and collaboration and trust.
The story of the history and consequences of economic and industrial growth.
Both in the lessons and in the interviews, the idea is expressed that the contamination
was an unfortunate by-product of the growth of industry, the war effort (WWII), and an
unfortunate but unintentional consequence of job growth in the Southwest. This was
expressed as the idea that blaming was not helpful and that choices were made but that
we didn’t know what we know now. One of the respondents who is a fifth-generation
resident of the area and who lost several family members to what he believes are health
effects from the contamination, emphasized that they all needed jobs, people were happy
about the jobs, but when he looks back he wonders if it was worth it.
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I had many siblings, eight; I’m the last one left. My mom and my sister died and
most likely my daughter from the stuff. But I think back. We had jobs, good jobs.
We needed jobs back then. We weren’t thinking about the water; we needed the
work. That’s what we were worried about back then. Mr. Iglesias, UCAB,
resident
Here, the director of the curriculum project and longtime UCAB member
describes Mr. Iglesias presence and impact on the UCAB meetings and historical context
of the contamination.
They were fighting a war. They needed jobs. I mean take Henry. Dear Henry,
who cries at UCAB because his sister, and his daughter, and his mom all died
from this stuff. But he said in one of the meetings, "We needed jobs." The
airport provided good jobs. So, today's good jobs could be tomorrow's
environmental problem. And so the value of the blaming ... That's almost ... It's
insignificant compared to the protection of the environment and acknowledging,
"Okay, we made a mistake, what do we do to fix the mistake? (Dr. Lindsey,
Curriculum Director, UCAB
This narrative which centers the TCE contamination within a broader story of
economic progress both for individual families, often poor families, families of color, as
well as the community, weaves its way through many of these types of environmental
issues—economic survival, choices, and consequences. And here on the border, there
were many who were new arrivals to the US and a job was a critical element of settling
into a new country.
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The story of technology and scientific advancement. A second framing was that
of technological/science advancement. This theme emphasized the idea that science has
improved and that technology can solve the problem. Embedded within this idea is that
if the community understood the science and the technology of the clean-up and water
quality science more generally, there would be less mistrust and fear. There is some
overlap with economic history framing theme related to choices and consequences
related to growth and economic development, but this category reflected responses that
emphasized the ability of technology and science to address the problem as well as
framing the original contamination as a scientific/technological problem whose effect
could not have been known at the time. This idea which is pervasive in traditional
science learning is reflected was emphasized in several of the lessons and also in
interviews with one of the teacher/lesson developers (chemistry) as well as from a
representative of the water department.
Science keeps getting better, and you find out what's okay today is not okay
tomorrow. With the dioxin, after they did the TCE, then they all of a sudden
found dioxin in it. Then who knows what else is going to be there. That was the
big takeaways for me. Miss Mills, Teacher/Lesson developer
As I said, the water quality, specifically TCE and those issues, but in quality in
general, has always been, at least at my time at Tucson Water, a big concern in
the South Side, so I feel like anything we can do to get people to better
understand what it is that they're dealing with, and how we respond to,
specifically, the TCE, and the dioxane, and how we monitor the water quality in
general, because there is a lot of mistrust, and I think that mistrust in grounded in
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a lack of understanding of the specific issues to the TCE contamination, but
issues in general about water quality. And I'm talking about why water smells
funny, it comes out looking funny, so it must not be safe to drink. In general, it's
much broader, so that's why I've always thought it was important to work in the
schools to make sure that we provide an opportunity to cap the good information
and the correct information so those kinds of issues could be addressed more
objectively. Mr. Guerrero, Water Department
This narrative is expressed through statements related the need for residents to
understand the technological process of the Advanced Oxidation Plant, which is a twelvemillion-dollar water cleaning facility that uses state of the art technology including
ultraviolet light with hydrogen peroxide to remove both TCE and 1,4-dioxane from the
underground plume. The facility was awarded the 2015 Grand Prize in Design from the
American Academy of Environmental Engineers and Scientists (AAEES). For those
engineers and water quality experts, this technology is a solution to this issue and a
source of pride and future water security.
The story of successful community organizing and action. This broad category
refers to multiple perspectives but all point toward a general framing of the TCE
contamination as an important part of local history that resulted in community organizing
which led to a government/legal resolution. This framing tends to emphasize a historical
view of the contamination and is reflected in both the lessons and in statements by
respondents. For some, it was seen as less successful or that it happened too late, for
others it represented a time when community and government came together to solve a
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problem. But across perspectives, the emphasis is on the civic involvement or
community-action as much as the contamination itself.
It's just ... this impacted so- generations of our community. It continues to impact
generations in the community and not in a positive way. I think for this story to
die out and be an injustice to the people that have put so much effort into making
sure that the case went to court, that people were taken care of to the degree that it
could, and to ensure that water quality was a big emphasis here in our community.
It's like that sixth degree of separation; every student in this district has someone
that's been impacted by the TCE water. (Mr. Valen, School District)
The TCE contamination has had very devastating effects in the community and the lives
of many of its residences, but it also is an example of successful community organizing
and confronting governments and very powerful industries through lawsuits and
community outreach and education. Respondents stressed the need for this curriculum to
educate and engage the next generation of residents in not only maintaining vigilance on
this issue but on other issues of concern that they experience and that may occur in the
future. Rose Augustine, the founder of Tucsonans for a Clean Environment and long-time
environmental justice activist in the Southwest, who has fought tirelessly on this issue
and others in her community concludes:
The struggles we have managed to win have not been easy, and some have taken
years to accomplish. I also have accepted the fact that some environmental justice
issues will not be resolved in my lifetime. But no matter how long it takes, we
must be consistent, persistent, and insistent in our struggle, otherwise people have
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a tendency to forget and history has a way of repeating itself. Rose Augustine,
founder of Tucson for a Clean Environment
Teaching painful histories. During the interviews several of the respondents
spoke of their own experiences growing up in the community that was impacted by the
contamination, these included the district administrator, Mr. Valen, two of the
community UCAB members, Ms. Smith and Mr. Inglesias, and one of the teacher/lesson
developers, Mr. Daniel. These personal direct lived experiences inform their ideas and
views on how and why this topic should be a part of high school students’ schooling.
They see this “topic” as more than a learning tool, but rather as an important and often
painful part of their history and the experience of their community. These experiences
shape priorities, objectives, and motivations for teaching about the contamination. One
such case was the teacher/lesson developer, Mr. Daniel, who grew up in the impacted
area and now teaches there. His connection to the contamination and the impact it had
and has on his community was evident not only during the interview but in the shaping of
his social studies lessons, which included discussions and investigation of topics related
to the race/ethnicity and socio-economic status of the residents in the area. In fact, these
were the only lessons that made explicit the fact that the community that was affected
was a lower-income mostly Latinx community. Moving beyond a Funds of Knowledge
approach (Gonzales, Moll, et al., 1995), this teacher used his own experience with this
issue to shape his lesson and the questions he posed for his students. His lesson is also
one of the few that include inviting neighborhood residents and advocates to present
during his social studies lessons.
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It was two blocks from my house, so I remember just growing up, just the fear
that was involved about everything that happened and how many people had
cancer and while I was very lucky that my family, none of us were directly
affected, I believe there was some health issues that did come up, we've never
been able to correlate it. Thank God we never got the cancer to the extent that
other people and neighbors had. The plume where it was at was about a block
from where my house was. So, we just missed it. But I remember growing up
knowing what that was about; I remember my parents going to some of the
meetings at El Pueblo. Mr. Daniel, Teacher/lesson developer
Here, a community member and a member of UCAB explains her long personal history
related to TCE and advocacy work, which began with her father as a neighborhood mail
carrier in the 1960s who noticed people on his route becoming sick.
My dad was one of the first people. He and Loraine Lee, who was an advocate for
the community, started to hear and see all these people, their friends, getting sick.
And on my street there was a well, so my dad started noticing all these moms start
to get sick. Back in those days, mothers stayed home. They got together, had their
coffees, and because coffee had water in it, they were drinking, ingesting more of
that TCE. So that got that going, and because my family was affected, just the
knowledge is important. My issue has always been how do you know it's not
going to affect all the generations that come after us? Ms. Smith, UCAB, resident
Ms. Smith expressed the importance of the curriculum as one of safety for current and
future community members and concerns about the story being forgotten. As a
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community organizer and advocate, she expresses the importance of teaching about TCE
in local schools this way:
Somebody needs to be the eyes and just keep holding our elected officials
accountable because as our elected officials retire or don't run again or just leave,
who's going to educate the next elected official so that we can continue keeping
the EPA as the watchdog.” Ms. Smith, UCAB, resident
The involvement of these individuals who grew up in the area of the contamination
influenced the initiating a curriculum on TCE in their schools and making sure that the
story of the community’s actions was reflected in the lessons. Their voices and
experience influenced the pedagogical choices, which throughout many subjects focused
on problem-solving scientifically and through civic knowledge and engagement. Ms.
Smith’s input into the original topics/enduring understandings that would be included in
the curriculum included: economic and cultural backgrounds and the history of
community leadership around the TCE issue, can be seen in the early meeting minutes
when this idea was first proposed. She continues to speak in classes and at outreach
events on this issue. Another respondent UCAB member and long-term generational
resident in one of the neighborhoods affected by the contamination, Mr. Inglesias, now
80, has been a member of the board since the 1980s. He makes sure to initiate newcomers
to this issue by telling the story of how his mom, his sister, and his daughter were
affected by the contaminated water. He carries all of these narratives with him, a story of
industrial progress, economic necessity, community organizing and community pride as
well as sadness, loss, and regret.
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Teaching controversial topics. One of my early questions related to the handling
of this topic within a school-based curriculum was whether it would be characterized by
stakeholders as “controversial” or as Hobson (2003) describes, “contested knowledge.” I
asked all respondents the question, “Were there any disagreements about what the
curriculum should contain or cover?” I asked more specific questions of the
teacher/lesson developers, the district administrator, and the University curriculum
director: “Did you have any concerns about how these lessons would be accepted by
various groups, the public, government entities, or industry? None of the respondents
stated that there were disagreements or topics that were deemed “unacceptable” to
include. Some respondents described the “historical” nature of the contamination as a
reason why it was not seen as a controversial topic at the time. The curriculum was
developed in 2006 and much of the litigation, and uncovering and publicity occurred in
the early 1980s. Mr. Daniel responds to the question about whether he thought about the
topic as controversial when he was developing the lessons.
I have to say I think we've been in a very unique point here that the district for the
most part has been very open about allowing us to have, I don't think I've ever
been censored for anything that we've discussed here in our district. We have
been very supported. Also, in covering something like that with the TCE, by the
time we did it this is almost 20 years after the fact, so I'm looking at it more from
a historical perspective and it's not like I'm right there. I think if somebody in
Flint right now were to talk about it, it would be very difficult because you're in it
and you almost can't look at it from a historical perspective, because there are so
many factors, so many variables in this that it would be really hard. And it would
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be very contested, because it's still unfurling right now and there is no resolution.
By the time I went with this program it had already been resolved, at least in
terms of what-Yes, it was almost closed right then, at the very end. Mr. Daniel,
Teacher/Lesson Developer
Here, the district administrator spoke of his trust in teachers to know their students and
their ability to curate lessons based on their knowledge of students.
It's always a concern of mine, right? Interpretation of controversial subjects by
teachers is still only as good as a teacher's ability to know their kids. But I think
it's a worthwhile risk even if ... if introduced poorly, it's still being introduced and
I think this is where we have, I think, good oversight with principals to make sure
we have some checks and balances on how things are being delivered and
supported. But I think all in all I'm less concerned about it here because I feel like
because it was curated by teachers, you've got a lot of buy-in from lead teachers
who may or may not play a formal role, but who actually support the
implementation of their colleagues.” Mr. Valen, District Superintendent
Dr. Lindsey acknowledges the possibility that certain topics may be controversial but
believes that information, specifically public health topics are necessary.
So, for some people, this is too controversial, but to my mind, it's important for
kids to know the real world. There are bad things out there, and you can protect
yourself. You have to give both. You have to say, "This is the problem, and this
is the protection, and this is how we clean it up. You have to talk about all of that
for it to actually work. Dr. Lindsey, Curriculum Director
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There was a noticeable lack of comments, concerns or acknowledgment that could
be characterized as an environmental justice framing of this issue, even among the UCAB
community resident respondents. There were comments that reflected a general sense of
injustice related to inaction by the government or lack of attention by scientists, but this
was not attributed explicitly to racism or poverty. When I asked one of the
teacher/developers whether she used the EPA Environmental Justice website in the
lessons she stated:
Then we were thinking environmental health, but not differential environmental
health. So, if we were going to revise this, that's what I think now. Because back
then we weren't even maybe thinking about it as environmental justice, but if we
were going to revise this bring like curriculum writers together from all the areas
and then say, this is the umbrella. So, as you develop your lessons use that as your
lens. Ms. Catalina, Teacher/Lesson Developer
Summary of Interview Findings. The interviewees including community
members all agreed that stakeholders were in favor and supportive of developing a
curriculum on the TCE contamination. One of the community residents stated,
I think when ____ (a representative of one of the responsible parties) was on the
board, he was very supportive of it as well. So, I have to say that I think the
responsible parties were on board. I think their biggest fear is always are we
gonna get a new lawsuit coming out of this? Are we gonna be giving them too
much information? But no. That's not the point. The point is to keep them
educated. To keep the students aware that we are monitoring and staying on top
of this.” Ms. Smith, UCAB, Resident
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Because the last settlement had occurred some twelve years ago (2006), the same year the
development of this curriculum began, and all of these respondents continue to be
involved with the clean-up they feel some distance from the more political, litigious
periods of the crisis. What stood out from these interviews was a commitment and desire
to keep the story alive and to keep the community informed and engaged in this issue.
This motivation, the continuing need for community outreach and education, was framed
by some respondents as a necessary to regain trust by area residents in the government
entities that are monitoring the contamination and treating the contaminated water.
This chapter began with an overview of the initiation of this curriculum by the
UCAB board members and the subsequent funding, coordination, and development by
the University of Arizona, SWEHSC. Through interviews with stakeholders representing
most of the groups who participated in some way, I identified various perspectives and
vantage points.
These interviews demonstrate the complexity of not only framing this issue as a
“happening” but how a curriculum reflects various expectations and motivations for
various stakeholders. It is important to note that there those involved have varying goals,
motivations, and perspectives that do not easily fit into one box. Teachers, government
officials, industry, and community members who experienced the contamination through
death and illness in their own families, can hold multiple and overlapping positions about
these complex issues that reflect broader ideas about the purpose of schooling and the
outcomes community members envision through schooling.
Along with questions related to the curriculum itself, respondents were asked
several questions that were intended to elicit broader ideas and positions related to the
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purpose of schooling and about the inclusion of socio-environmental issues/problems in
coursework. In these responses, there are positions by both community educators,
administrators, as well as government utility representatives, that highlighted the role of
education as one that prepares youth to live and engage with issues of immediate concern
in their communities and develop disciplinary knowledges and become involved as
civically connected young adults. As noted, although there was a strong emphasis on
civic involvement, there was a noticeable lack of emphasis or attention to promoting a
critical analysis that addressed environmental justice, i.e., issues of socio-economic
status, race or ethnicity, and structural inequity.
How these viewpoints and interests translate into the actual curriculum is
explored in the next chapter—Chapter 5, which presents results of the content curriculum
analysis of the TCC Curriculum framed within an environmental justice lens. I also
explore the ways that the lessons tell the story of the “contamination” and how the
lessons position students as knowledgeable community members and advocates related to
environmental issues in their community
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CHAPTER 5
FINDINGS: CURRICULUM CONTENT ANALYSIS
Introduction
This examination of the curriculum combines both deductive and inductive
methods for identifying thematic and pedagogical characteristics that connect
conceptually with the broader goals of environmental justice education, student agency,
and an examination of how knowledges and narratives are included and legitimized
within the lessons. As discussed in Chapter four, the curriculum was not developed
explicitly around a specific pedagogical or socio-political ideology or agenda. The
development of this curriculum is reflective of various viewpoints reflects the varying
ways the contributors interacted with and experienced this community happening. The
development of these lessons was also guided by disciplinary allegiances, a commitment
to environmental health literacy at a community and individual level, expressed goals of
community members (awareness and civic involvement), science
foundations/understanding related to both the contamination and the clean-up, and a
desire to keep the story of this happening inscribed within community memory.
In this chapter, I describe the findings from the content analysis of four units of
the curriculum, which include twenty-three (23) lessons from four content/disciplinary
areas/high school subjects—social studies, chemistry, integrated (general science) and
political science. The content analysis was guided by the following research question and
sub-questions:
Research Question #2: How does the curriculum frame the contamination and clean-up
through the written curriculum and the various subject areas?
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2.1. Sub research question: How does the TCC curriculum reflect key features and
tenets of environmental justice?
2.2 Sub research question 1.2: Which and whose perspectives and knowledges are
visible (and invisible) in the TCC curriculum?
2.3 What are the roles and positions learners were encouraged to take on in relation
to the TCE contamination within the curricular activities?
I begin this chapter with an overview of the curriculum lessons, and the essential
questions guiding the units as described in the executive summary that accompanies the
curriculum. I then present the four analytic strategies I used to explore the use of
environmental justice features, the perspectives and knowledges used, and the positioning
of students as agents of change related to the clean-up and environmental issues.
Questions related to the implementation of this curriculum and student outcomes and
their perceptions of the lessons are not the subject of this study and would be difficult as
there was never a systematic implementation of the curriculum.
Overview of the Curriculum
The TCE Contamination and Cleanup Curriculum (TCC) consists of a series of
lessons/units for grades 9-12 in the areas of science, social studies, language arts, and
government. The TCC was guided by a constructivist perspective as described in the
curriculum as a perspective that encourages students to develop their critical thinking
skills through guided inquiry and hands-on problem-solving. There was a stated emphasis
on learning experiences that provide students with opportunities to pose questions and
through investigations both independent and as a class make logical and critical
connections to the topic. As described in chapter four, through a year of brainstorming
and discussion with members of UCAB, the following “Enduring understandings” were
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used by the lesson developers to anchor the lessons and serve as the core foundations for
the lessons.





Community Leadership & Community History
Health Issues focusing on Chemicals & Risks as well as the illnesses known
to be associated with TCE
History of the contamination & History of the cleanup
Law & policy as it relates to the EPA

The following table (5.1) summarizes the subject areas/units, the essential
question posed for each unit and the units and estimated class periods for each of the
units. As can be seen, the units as designed could last from a week (5 class periods—
chemistry) to 3 weeks (18 class periods—integrated science). It should be noted that there
are two additional disciplinary units that are not included in this research. They include
toxicology and English language arts. The toxicology unit was excluded from analysis
because it was developed before the involvement of UCAB and was not designed
specifically around the TCE issue, but environmental health. The English Language Arts
lessons (4) were excluded because as an isolated series of lessons, it was only
tangentially connected to the TCE contamination topic (one lesson). The lessons in the
described in Table 5.1 were included in the content analysis.
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Table 5.1
TCC Curriculum Units
Subjects
Government

Integrated
Science

Chemistry:
Elements and
compounds

Essential Question
How did the affected residents raise
community awareness of the dilemma and to
what extent did their grassroots movementinitiated government officials to take action in
acknowledging and then resolving the
problem? Does socioeconomic status or race
have any relationship in dealing with
environmental issues on a timely basis?
There is no “away” Energy cannot be created
or destroyed, only changed or transferred TCE in Tucson - two issues – soil and water
contamination and cleanup
What are the properties of organic solvents
(ex: TCE) that make them useful for particular
applications and necessitate their special
handling?
How can trichloroethylene be removed from
the groundwater?

Chemistry:
Illegal
Dumping
Lessons
Social Studies What is an environmental disaster? Why was
TCE even used if it was dangerous? How did
the community respond to the issue? What
lessons can we learn from the community’s
experiment with the TCE problem and how
can we apply it to other situations?

Number /class periods
Four lessons, 13 class periods

Seven lessons, 18 class periods

Four lessons, 5 class periods

Four lessons, 8 class periods

Four lessons, 10 class periods

Content Analysis Through an Environmental Justice Framework
One of the essential questions posed by the government lessons is, “Does
socioeconomic status or race have any relationship in dealing with environmental issues
on a timely basis?” In essence, this question is asking whether this contamination should
be considered an environmental justice issue. The United States Environmental
Protection Agency (2007) defines environmental justice as the “fair treatment and
meaningful involvement of all people regardless of race, color, national origin, culture,
education, or income with respect to the development, implementation, and enforcement
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of environmental laws, regulations, and policies” (paragraph 1). The environment is
understood to encompass “where we live, work play, worship, and go to school as well as
the physical and natural world” (Bullard, 2005, p. 2). While traditional environmental
education programs are designed to provide learners with a deeper connection to the
environment and inspire them to take personal responsibility for its preservation and
restoration (Environmental Protection Agency, 2007b, para. 1), environmental justice
education seeks to foster a critical understanding of the environment related to issues of
environmental racism and inequalities. Environmental justice-oriented education is often
concerned with immediate very local pollution and contamination issues in the everyday
lives of learners. Additionally, environmental justice education incorporates the
experiences of residents who experience environmental effects as well western science.
An environmental justice orientation views environmental issues as necessarily
transdisciplinary, encompassing political, social, and scientific understandings and
interpretations.
In a review of the environmental justice education literature, there are few studies
that have an environmental justice framework to existing curriculum or curriculum
development processes. One of the few that has been used in a study of existing (K-12)
curriculum is in a review of U.S. environmental education by Kushmerick, Young, and
Stein (2007). As a part of their review, Kushmerick et al. developed a list of
environmental justice indicators, compiled through a review of environmental education
and environmental justice literature. Also included in their review were policy
documents such as the Principles of Environmental Justice from the First National
People of Color Environmental Leadership Summit (Principles of Environmental Justice,
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1991). I used these environmental justice indicators in my analysis of the specific
curricular lessons. I applied these curricular indicators of environmental justice at two
levels. The first level I refer to as, environmental justice themes general (EJ-G) and the
second I refer to as environmental justice in context (EJ-Cx), which asks whether these
general indicators are present within an explicit conversation or activity centering
inequity of environmental conditions based on ethnicity/race and or socio-economic
status
EJ-G refers to broadly agreed upon indicators of necessary themes/understandings
that characterize lessons that are attempting to connect environmental topics to
environmental justice. Kushmerick et al. summarized these six EJ indicators as the
inclusion of
1) Equity, Fairness, and Rights
2) Multicultural definitions/perspectives
3) Interconnectedness of ecology, culture, and community
4) Local/community perspectives on environmental issues
5) Environmental health impacts on humans

6) Global/international issues
The first level of coding (EJ-G) for environmental justice indicators was the presence or
absence of the indicator or theme. For example, did the lesson refer to or apply the theme
of interconnectedness of human actions and environment? Table 5.2 provides an
overview of the seven indicators and their presence relative to the number of lessons in
each subject.
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Table 5.2
EJ-G: Lessons with EJ Indicators by Subject
Indicators
(number of lessons analyzed)

Chemistry Integrated
(n=8)
Science
(n=7)

Social
Studies
(n=4)

Government
(n=4)

Equity, Fairness, and Rights

0/8

1/7

4/4

3/4

Multicultural
definitions/perspectives

0/8

0/7

4/4

1/4

Interconnectedness of ecology,
culture, and community

4/8

7/7

4/4

2/4

Local/community focus and
perspectives on environmental
issues

4/8

5/7

3/4

4/4

Environmental health impacts on
humans

6/8

4/4

4/4

3/4

Global/international issues

0/8

0/7

1/4

0/4

The lessons analyzed reflected many examples of EJ-G indicators. There were
many instances of interconnectedness and environmental health related to the topic of
industrial wastes, human behavior impacting environmental conditions, and the health of
residents. There were only two examples of multicultural perspectives which would have
been lessons or activities that included Latinx residents’ views of environmental, their
interactions with government, cultural-based water practices, and a myriad of other
possibilities given the social location of the contamination. Here we also see a pattern
related to disciplinary focus. For example, the social studies lesson contained many
lessons that included references, activities, and resources connected to equity, cultural
ideas, and local and environmental health effects. We can see these general EJ indicators
in almost all of the social science lessons. In the science lessons, Integrated science and
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chemistry, we see frequent examples of interconnectedness (ecology) and environmental
health impacts but fewer examples of multiculturalism and equity.
Centering environmental justice. The second level of coding considered
whether the indicator was present in the lesson and connected the theme to an equity
question or reflection socially located within, race, ethnicity, and socioeconomic status. I
refer to this as general EJ characteristics/themes connected to or framed within an
Environmental Justice context (EJ-Cx). This analysis examined the lessons and
objectives for evidence of explicit discussions or activities that explored the inequity of
environmental conditions based on ethnicity/race and socio-economic status. This level
of contextualization within a lesson would reflect, in the words of Ben Chavis, “the
existence of discrimination in environmental policy-making and enforcement of
regulations and laws, the deliberate targeting of communities of color for toxic waste
facilities, the sanctioning of the presence of life-threatening poisons and pollutants for
communities of color, and the history of excluding people of color from leadership of the
environmental movement.” (Chavis, 1994). I looked for evidence within the lesson that
addressed a disproportionate likelihood of occurrence or lack of enforcement in
addressing an environmental problem based on race/ethnicity or lower socio-economic
status.
For example, a lesson might use a water flow modeling activity that highlights the
impacts of human activities on the flow of water—which would demonstrate attention to
the interconnectedness of human activities and ecological processes and effects (EJ-G).
But without addressing the differences in land use, political and economic power, and
water access among certain populations, this lesson would be reflective of a general
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environmental justice indicator (EJ-G) but not reflective of the indicator contextualized
within an equity/inequity framework (EJ-Cx).
Here are two examples of the distinction between EJ-G and EJ-Cx. One of the
integrated science lessons was framed within the EJ indicator of Local/Community
Issues, an EJ-G indicator. Specifically, the lesson asked students to examine maps of their
neighborhoods and identify industries that produce hazardous waste. The lesson focused
on the students’ neighborhood; there was no mention of the fact that the contamination
occurred in and primarily affected a majority Latinx neighborhood. If it had been
contextualized in this way, this lesson would have been coded as EJ-Cx for
Local/Community. This distinction is important because it highlights opportunities for
contextualizing curriculum/activities within an environmental justice framework that
encourage students to reflect on and explore structural inequities that impact their daily
lives and environments. Table 5.3 demonstrates that although the lessons reflected
attention to EJ-G indicators, they were rarely contextualized explicitly within an EJ
context (EJ-Cx). None of the science lessons (Chemistry or Integrated Science) reflected
an explicit focus on EJ related to ethnicity/race or socio-economic status and
environmental issues.
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Table 5.3
Presence of EJ Indicators by Subject
Discipline (Course)

Total lessons
analyzed

Lessons with
EJ themes
(EJ-G)

Lessons W/EJ themes in EJ
context (EJ-Cx)

Integrated Science

7

7

0

Chemistry

8

5

0

Government

4

4

3

Social Studies

4

4

4

Indicators based on Kushmerick, 2007
Environmental justice indicators through the disciplines. In the following
section, I provide summaries with lesson examples from each of the subject/disciplines
and examples of activities/wording as presented in the lessons, followed by a summary of
these results across lessons and subject areas.
Integrated science lessons. In the Integrated science lessons (IS), there were
references to environmental health effects of TCE and other contaminants in four of the
seven lessons. All of the IS lessons emphasized interconnectedness related to human
impact on the environment. As all of the lessons related to TCE and environmental
contaminants, these lessons had a strong local emphasis, five out of the seven lessons
were specifically related to the neighborhood of the students/school. Through activities
and inquiry activities referenced the local neighborhood none of them specifically
reference or made a connection to an occurrence that impacts minority and lower-income
neighborhoods disproportionately.
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Table 5.4
EJ Indicators: Examples from Integrated Science
Lesson
IS 1

Summary
Students complete a household
inventory of household hazardous
wastes that they find in their homes.
The following day students report
back, and teacher leads a discussion on
the idea of how, “They will find out
many of the “harmless” products we
are disposing of may come back to
haunt us later.”

Coding
Interconnectedness &
Environmental Health: EJ-G

IS3

This lab activity allows students to see
through a modeling activity, how water
moves underground. The lesson objective is
stated as, “Students will use groundwater
flow models to gain an understanding of
how water moves underground and in turn,
moves pollutants underground.”

Interconnectedness: EJ-G

Chemistry lessons. Like the Integrated science lessons, there were multiple
references to environmental health through the discussion of effects of TCE and other
contamination agents (n=11), but none of these references were made in the context or
concerning environmental justice (EJ-Cx). Other EJ themes included interconnectedness
and local. See table 5.5.
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Table 5.5
EJ Indicators: Examples from Chemistry
Lesson
ChemL3

ChemL3

L4

L8

Summary
Students read about commercial
solvent uses, health concerns
associated with TCE, alternative
solvents, various remediation. Students
analyze various solvents related to
price and health impact and perform a
lab in which they investigate the effects
of pH and order of mixing on the
efficiency of breaking down KMnO4.
Students read scenarios for a
hypothetical coffee plant and
manufacturing company and answer
prepared questions such as: What
environmental health hazards can be
potentially created by these companies?
Is there any direct evidence of a
downside to the use of these solvents?
What are your concerns based on?
.
Students use water analysis reports from
their local water company, to compare
levels of contaminates over time.

Coding
Environmental Health Effects-EJG

Students read information from the web
to determine how polarity affects
solubility, commercial uses for TCE,
health hazards, alternative solvents, and
remediation techniques. Students
perform a cost and availability analysis
of various solvents. Students perform a
lab to determine the best pH and mixing
order for the optimal breakdown of
KMnO4 in a simulation of a commonly
used remediation technique.

Interconnectedness: EJ-G

Environmental Health Effects: EJG

Local: EJ-G

Social studies lessons. All four of the government lessons had indicators
representative of EJ that was contextualized within an environmental justice stance (CxEJ). See table 5.6.

117

Table 5.6
EJ Indicators: Examples from Social Studies
Lesson

Summary

Coding

SS-L4

The stated goals of this lesson were to:
Analyze the truths/fallacies of their hypothesis as to
why the city would have allowed the use of chemicals
at the Airport. And analyze what role race/social
economics had in this environmental disaster if any by
reading census data and maps comparing Tucson in
1950 to Tucson in 1980.

Environmental Health
Effects:
EJ-Cx

SS-L4

This lesson focused on exploring the historical
development of the aviation/manufacturing complex in
the region beginning with the pre-WWII settlement,
which was historically a very large Poultry producing
area. Through discussion, photo analysis, maps, and
the use of first-person accounts students discuss the
impact that WWII had on the land and economy.

Equity &
Local/Community: EJCx

Student prompts included: Whether having the airport,
and Raytheon Missile systems have been good for their
local community and school district. Prompting was
used to encourage students to think about
ethnicity/race, economic benefits (jobs), environmental
health effects, and cultural/political issues, and
location/geography. At the conclusion of the lesson
students design posters identifying other polluters in
their community and what they can do to try to solve
some of these potential problems.
SS-L3

“During this lesson, the students will analyze their
hypothesis about the reasoning behind the use of
chemicals in the 1950s that may have been toxic, the
role race and social economics had any of this and
what other potential environmental disasters are
lurking in the community and what the students can do
about it.”

Local Community: EJCx/

Government lessons. All of the four government lessons had multiple indicators
representative of EJ themes, which included equity, local connections, and
interconnectedness and three of the four lessons made explicit mention through
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discussion prompts and student inquiry activities to the disproportionate impact of
environmental hazards on communities of color and poorer communities.
Table 5.7
EJ Indicators: Examples from Government
Lesson

Summary

Coding

GovL3

After exploring websites related to
environmental justice cases in the US,
students are asked to write a description
of what Environmental Justice means to
them and explain how Title VI of the
Civil Rights Act and President Clinton’s
Executive Order fulfill the goals of the
Environmental Justice movement.

Equity: EJ-Cx

GovL1

Students read various news articles and
other documents to gain an
understanding of how the residents in a
neighborhood in South Tucson were
affected after drinking TCE
(trichloroethylene)-tainted water for
years. Students will begin reading series
of investigative reports by Arizona Daily
Star reporter Jane Kay.

Local: EJ-Cx/

GovL4

Students will participate in a workshop
where they will present their
understanding of how environmental
issues impact their
communities/neighborhoods, inequity
issues and share what they learned
regarding the role of civic involvement
and activism in resolving environmental
problems.

Interconnectedness: EJ-Cx

Summary of analysis of environmental justice indicators. The lessons across all
four subject areas reflected high levels of EJ (general) themes, especially,
interconnectedness, environmental health, and the local community. These indicators or
themes although present were less often contextualized explicitly within an EJ context,
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e.g., lessons that covered environmental health effects but did not connect these effects to
the ways that income status, lack of political and economic power could connect to the
impact of these issues. Most of the social studies and government lessons made some
connections but none of the science lessons (Chemistry or Integrated Science) reflected
an explicit focus on the ways that environmental risks disproportionately affect
communities of color and in this case the historical, economic and social policies and
issues that have impacted this particular lower-income and mostly Latinx community.
The lessons contain inquiry-based teaching throughout the curriculum, including
in the science lessons, which would allow students to raise and explore the ideas of equity
and justice related to environmental degradation in their community. It is important to
highlight that addressing environmental themes, generally, such as identifying themes of
interconnectedness, multiculturalism, or local focus, does not ensure that the
contamination or other environmental topics are presented, discussed, and situated within
an environmental justice context, i.e., connects structural inequity to environmental
issues. Next, I discuss the ways the curriculum positions and makes visible or (invisible)
various knowledges and voices within the lessons.
Knowledges & Voices Represented
This section presents findings related to the research question which asks, Which
and whose perspectives and knowledges are visible (and invisible) in the TCC
curriculum? As there is no textbook, this curriculum included sources culled from news
media, outreach and educational resources such as PowerPoint presentations from other
curricula, government and scientific websites, historical archival information, community
speakers, and others. In reviewing the lessons, I documented the various resources used
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or available to students and the type of knowledge and whose voice these resources
reflected.
I coded each of the lessons for references, demonstrations of, or inclusion of various
standpoints or voices. I asked, who or what was the source of the information or ideas
being included as resources for student activities. The results reflected three distinct
“voices” or knowledge sources 1) empirical scientific voice/data (empirical), 2) human—
human in general without referring to a specific population or location (human-general),
or 3) a human voice or an experience from a specific racialized, ethnic, gendered or local
perspective (human-socially located). For example, in one of the social science lessons,
local community members were asked to come and speak about their experiences of
living in a neighborhood where the contamination occurred. This aspect of the lesson
would be coded as human—socially located because the knowledge that is being
legitimized reflects the population and place that experienced the contamination. This
coding could include representations of racially, ethnically, gendered, or socioeconomically identified experiences. Lessons that focused on chemical reactions and
properties of solvents and scientific reports related to demographics or geographic
information related to contamination would be coded as empirical science. The HumanGeneral code was used in cases where activities or resources used human perspectives or
experiences on a topic, however, they did not reflect local, specific socially located
people, e.g., residents of the neighborhood where the contamination occurred. Table 5.8
shows the frequency of the knowledges reflected in each of the subject areas. That is
followed by specific examples from the lessons and a concluding overview.

121

Table 5.8
Authority/Voice: Instances of Lessons by Subject
Subject
n= # of
lessons

Empirical
Science Only

Human VoiceGeneral &
Empirical Science

Empirical Science,
Human General,
Human Socially
Located

HumanSocially
Located
Only

Chemistry
(n=8)

4/8
(L2, L4, L5, L6)

4/8
(L1, L3, L7, L8)

0/4

0/4

Integrated
Science
(n=7

4/7
(L3, L4, L5, L6)

2/7
(L1, L2)

1/7
(L7)

0/4

Social
Studies (n=4)

0/4

0/4

4/4
(L1, L2, L3, L4)

0/4

Government
(n=4)

0/4

1/4
(L2)

0/4

3/4
(L1, L3, L4)

The above table demonstrates several noticeable patterns related to the inclusion
of perspectives, voices, and knowledges across subject areas. There is a noticeable range,
reflective of discipline, from a heavy emphasis on empirical science sources to a
centering of human-socially located knowledge sources at the other extreme. The
chemistry lessons emphasized empirical science sources but also included in four of the
eight lessons, sources and tools that reflect human experiences or effects of
contamination. The integrated science and chemistry lessons did include general accounts
or perspectives related to human experiences of contamination or chemistry topics,
mostly in the form of public health risk information. These examples of a human-general
voice suggest that the resources are including information that emphasizes community
actions or individual level voices. All of the social studies lessons and three out of four
government lessons included voices, perspectives, and information related to or from,
socially-located humans, i.e., referencing poverty or socio-economic status in national or
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international examples of contamination or using local accounts. But on the other end of
the spectrum, only one of the government lessons included empirical science sources as
resources. Table 5.9 provides examples that demonstrate the way these voices and
perspectives were used within the lessons.
Table 5.9
Authority/Voice: Examples from Science Lessons
Authority
Examples from Curriculum
Empirical Science
Integrated Science, L7: Students will create a document to
educate the public detailing the causes, effects, and remediation
activities surrounding the TCE Superfund site in Tucson.
“Students will employ an impartial and scientific tone when
authoring this document using primary sources when possible.”
Chem L3: Students read about solutions, solvents, and
polarity and health concerns associated with TCE and
alternative solvents, and the effectiveness and price of
various remediation methods. Students perform a lab in
which they investigate the effects of pH and order of mixing
on the efficiency of breaking down KMnO4. See student lab
sheet.
Human VoiceGeneral & Empirical
Science

Integrated Science, L1: This unit’s goal is to have the students
grapple with the ethical, scientific and technological questions
surrounding the situation. The central question of the lesson is:
What is the role of science in our society and how do science
and technology work together to improve our lives? What
happens when the existing technology has not caught up to
what science is uncovering and making possible? “The goal of
this unit is for students to ask what are we as a society presently
doing which might come back to bite us in the future. This
enduring understanding of the dialogue between science and
technology is the main goal of this unit.”
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Table 5.10
Authority/Voice: Examples from Social Science and Government Lessons
Authority
Examples from Curriculum
Empirical Science Only
None identified
Human –Not Specific &
Empirical Science

Government, L2: The students investigate agencies
and grassroots organizations. Students are asked to
document the Name of Agency, purpose and when
it was founded, What power and duties do it have
to ensure that a community has clean water and/or
lives in a healthy environment? How could this
agency deal with the problem of contaminated
water? What roadblocks might this agency
encounter that would deter its ability to deal with
the problem effectively?

Human –General

Social Studies, L3: Students read newspaper
accounts and other first-hand accounts surrounding
the TCE issue at SUSD and identify and discuss
how the community learned about TCE and how
the larger community of Tucson responded to them

Human-Socially Located

Government, L3: Teacher facilitates a discussion
that encourages students to draw conclusions about
the social/race inequity related to environmental
issues/exposure. Discussions include Who gains in
environmental decision-making and at what cost?
How are costs and benefits of environmental
reform distributed across class and racial/ethnic
groups?

Human-Socially Located &
Empirical Science

Social Studies, L4: Students are given copies of the
school districts divisions and demographics for the
city for the year 1950. The ae to complete bar
graphs for ethnicity/race for two districts. One of
which is their school district. They also use census
data to compare areas of their city. They are asked
to develop hypotheses related to why certain
industries were located in certain areas and also to
examine the employment impact related to these
industries

There were a variety of sources used as resources for activities or assignments.
These included news and media sources, government/policy websites, and reports, non-
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profit advocacy groups’ websites and summaries of contamination events and grassroots
action. There was one example of a report from a for-profit contractor who provided
clean-up services for contamination. One of the most frequently used sources was a
special edition of the local newspaper, published in 1985, which told the stories of many
families and narratives of local community groups who brought attention to the problems
related to contaminated water. This edition included twenty-seven individual articles
ranging from scientific summaries and the history of the water contamination issues to
accounts from individual families and individuals who believed that they were made ill
by being exposed to the TCE contaminated water. This special edition was used in the
government, social studies, and integrated science lessons.
Summary: Authority of voice examples. There were noticeable differences in the
inclusion of various voices between subject areas. In the government and social studies
lessons, all lessons included a mix of activities and resources that reflected a scientific or
objective voice combined with human general and human-socially located perspectives.
In these lessons, resources were used that included scientific reports, census data, and
historical documents related to the TCE contamination. Students were also provided
articles and other resources which reflected the experiences and voices of the residents of
their neighborhood where the contamination occurred. The chemistry and integrated
science lessons primarily used scientific evidence as the authority throughout the lessons,
but in several of the chemistry lessons (three out of seven), activities, resources, and
discussion prompts included human experiences with contamination. These, however,
tended to be general descriptions and discussions related to how a group of people (not
related to this specific local issue) experienced an environmental issue. There were no
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examples of specific narratives, discussions, or resources that presented the voices or
experiences of socially located humans, specifically experiences of residents from their
neighborhoods in the chemistry lessons. As noted above, one of the integrated science
lessons used the special edition of a local newspaper as a resource, which is said to have
exposed the issue to the general public. (The Arizona Daily Star, 1985)
Facilitating Student Roles
An environmental justice education framework emphasizes opportunities for
students to engage with and analyze various perspectives on an environmental issue and
opportunities to investigate, discuss, and enact various positionalities. A holistic
examination provides opportunities through activities, roles plays, and direct
accounts/readings of this very complex issue through the eyes of government entities,
residents, industry, scientists, health works and others. Consistent with the constructivist
and hands-on intent of the developers, lessons across all subjects included activities
where students took on various roles or identities that reflect the groups or experts that
might be involved addressing environmental contamination issues. The seven roles that
were identified in this curriculum include scientists, policy-makers, community
advocates/activists, educators, historians, and two examples lessons where students took
on the role of a business owner who was dealing with the potential consequences of a
manufacturing process that used a dangerous chemical. In the following tables, I describe
these six roles and provide examples from the curriculum.
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Table 5.11
Student Roles: Frequency by Subject Area
Subject

Roles
Scientist

Gov/Policy
Maker

Chemistry
(n=8)

7/8 (L1,
L3, L4, L5,
L6, L7, L8)

1/8 (L8)

Integrated
Science
(n=7)

4/7 (L1,
L2, L3, L5)

2/7 (L1, L2)

Social
Studies
(n=4)

-

Government
(n=4)

-

-

2/4 (L2, L4)

Advocate/
resident
-

Educator

1/8 (L8)

Historian

Business/
Industry

-

-

1/7 ( L7)

1/7 (L7)

1/7 (L6)

1/7 (L1)

2/4 (L2, L4)

-

2/4 (L1, L2,)

-

3/4 (L1, L2,
L4)

2/4 (L1, L3,
L4)

1/4 (L2)

-

Table 5.12
Student Roles and Lesson Examples
Theme/Roles
Role 1: Scientist
(subcategories: chemist,
water expert, geology,
hydrology, toxicology

Supporting Data/Examples
Chemistry, L4: Students have opportunities to construct
models of water flow related to the aquifer. Students
conducted a lab to investigate various strategies for
dissolving oil-based products.

Role 2: City
Councilmember/policy
maker

Chem, L1: Students use ARC explorer to construct a map
of Tucson which includes Superfund sites and
underground hazard plumes to investigate chemical waste
hazards in Tucson
Chemistry, L4: Students will read and analyze accounts
of how various communities and countries addressed an
environmental disaster or contamination case, such as the
local TCE issue, Love Canal in New York State and
others., In student groups students develop an outline of
how a present their decisions to the class and the class
will discuss the pros and cons of each decision
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Role 3: Engaged
Resident/Advocate

Role 4: Educator/Teacher

Role 5: Historian

Role 6: Business
Owner/Industry

Gov: L4: Working in groups, students produce
Brochure/pamphlet, A slide show, A poster presentation,
or a video production that addresses a specific community
environmental issue. Prompts: How the problem might
be conveyed to the public, Strategies used to bring about
a change or to resolve the problem, how can the
community be motivated to get involved? How can the
media be used to help a cause?
SS: L4: Students design posters identifying other
polluters in their community and what they can do to try
to solve some of these potential problems
Gov, L4: Students participate in a workshop where
students share what they learned regarding the role of
community involvement in resolving environmental
problems. Students will research websites in order to
become cognizant of how citizens have successfully made
an impact on their community through grassroots
mobilization
Social Studies, L2: Students create a timeline of the
economic development and industry in the area between
WWI and WWII in their community
Chem, L1: Students read scenarios for a hypothetical
coffee plant and manufacturing company and answer
prepared questions such as: What environmental health
hazards can be potentially created by these companies? Is
there any direct evidence of a downside to the use of
these solvents? What are your concerns based on?

Summary: Student roles. These learning activities provided students with
multiple opportunities to enact roles and decision making based on authentic players in
contamination issues and in environmental issues, more generally. Roles reflective of the
various subject areas were evident, such as in chemistry lessons providing primarily
opportunities for students to enact scientist roles and in social studies lessons, students
explored the issues through the lens of a historian. Beyond these disciplinary emphases,
there were also many roles throughout all of the disciplines that provided opportunities to
enact roles that are less often seen in more traditional curriculum. These include policy
makers, community advocates/engaged residents, and business owners. The integrated
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science lessons provided the most frequent and most variety of roles through its lessons,
with opportunities for each of the six roles discussed above. The science lesson including
chemistry and integrated science provided opportunities to apply science findings to
authentic roles related to community environmental issues. Across the curriculum,
assuming students can have access to the curriculum through all of these subjects,
students would be able to come to conclusions and engage with the topic from various
perspectives. Role-playing allows students to engage in analysis, synthesis and taking
multiple perspectives to understand the complexity of environmental issues as they affect
communities. Educational research has found that role-playing opportunities leads to
increased engagement and retention. (Beck & Czerniak, 2005; Borbely, Graber, Nichols,
Brooks-Gunn, & Botvin, 2005; Wilcox & Sterling, 2006).
Student Engagement in Environmental Problems
As summarized in chapter four, contributors and stakeholders expressed the
importance of this curriculum as a means to educate and prepare students to take action
on this issue and other environmental dangers as they arise in their communities. One
community member stated it this way, “I feel that the more informed a person is, the
more ready they will be for anything that could happen in the future. With deregulation
that's happening right now, I think we're all at stake. Kids are your first line of defense. If
you teach them about the environment and how they can protect it, they are the best
people. They fight for the environment now.”
In this analysis, I employed a framework adapted from Ramsey et al. (1998),
which is detailed in Table 5.13. I used this framework to highlight the various ways that
issue-based curriculum, such as this one, attempts to include action and civic engagement
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into learning activities. Some of the critiques of this type of framework, of which I agree,
are that it is hierarchal in that it suggests that learners must “earn” their way into
authentic involvement, beginning with disciplinary based foundational knowledge before
engaging in direct action. I believe that learning should start with a problem (problembased learning) and through direct engagement with an authentic issue of relevance to
students and their community, acquire the disciplinary or historical knowledge that would
inform their exploration and action.
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Table 5.13
Engagement/Action Levels Used in Analysis
Foundations (Ramsey, Hungerford, 1989) This goal seeks to provide learners with the
prerequisite knowledge needed to understand
and investigate the issue(s) in question. Includes
NOS, technology, community/society, etc.
Issues Awareness (Ramsey, Hungerford,
1989)

This level seeks to provide learners with the
conceptual knowledge associated with issues.
Understanding the “anatomy of issues.”

Investigation and Evaluation Level
(Ramsey, Hungerford, 1989)

This level seeks to provide learners with the
knowledge and skills necessary to
investigate/analyze issues and evaluate
alternative solutions for resolving these issues.
Student involvement in the investigative
process, data collection, interpretation, and
communication

The Civic Responsibility Level
(Ramsey, Hungerford, 1989)

Provides learners with the skills necessary for
making responsible decisions concerning the
resolution of science-related social issues.
Opportunity to prepare and evaluate “action
plans” for issue resolution.

*Civic Action Investigation
(added by author)

This category reflects lessons/activities that
provide learners with information about how
residents take action and may include case
studies on prior community actions.

*Civic Action Planning/Practice
(added by author)

This category reflects classroom activities that
give students opportunities to practice civic
involvement or community education, but it is
not conducted in the community or for a larger
audience.

*Civic Action Implementation
(added by author)

This category reflects authentic, community or
school-based action on a real problem or issue
of importance to students. This could include
conducting investigations in the community on
environmental problems or presenting to
community members or policy members.
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As noted above, I sub-divided the last level “Civic Responsibility” into three
separate categories to reflect both the identified activities in the TCC curriculum and to
draw attention to the fact that practicing and investigation civic action or advocacy within
classrooms is a necessary but not the same as facilitating authentic community action
(Morales-Doyle, 2017). Though Ramsey et al. conceptualized these “levels” as
progressive steps toward action learning, as I note above, I believe that they can occur
simultaneously through engaging in action based authentic involvement with issues, in
this case, environmental issues, of importance to students and the community.
Civic action investigation reflects activities in lessons that involve research and
inquiry into the players, governmental processes, and existing grassroots and other
organizations involved in an environmental issue. This characteristic of a lesson includes
activities that allow the students to investigate how residents or communities or groups
take action to resolve an environmental issue. This can include using case studies of other
environmental issues from other communities or interviews with or presentations by local
groups who addressed an environmental issue in their community.
Civic action planning was the second category I added which I identified in
several of the government lessons. Here, students developed tools or informational
products related to the contamination. Students had the opportunity to practice or roleplay city council meetings, and develop brochures or posters based on the information
they had gathered to initiate a simulated action event although it was not implemented
outside of the classroom. Civic Action/Implementation refers to activities that empower
and enlist students as changemakers in their school or in the broader community as a part
of lesson activities. In this curriculum, there were no instances in the lessons of civic
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action—Implementation. Civic action was limited to investigating and understanding past
community advocacy efforts by grassroots organizers, community groups, and
collaboration between the government and the public, i.e. Civic action—
planning/practice.
Civic Action Implementation refers to hands-on activities that allow students to
engage in work on issues of importance to their school or community. This level of
engagement can entail writing letters to policymakers, creating petitions, and presentation
to policy-makers or school administrators. It can also take the form of learning that takes
place through active involvement, investigation, and concrete action on community
issues. In the following table, 5.14, the areas shaded grey reflect levels that are typically
not present in non-science courses, specifically science content foundations. The black
filled area reflect the presence of this level of engagement, and the white areas are levels
there were not reflected in the lessons.
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Table 5.14
Engagement/Action Level by Lesson and Subject
Subject

L
e
s
s
o
n

Engagement/Action Level

IS

Chemistry

Gov

Social
Studies

Discipline
Foundations

Issue
Analysis &
Awareness

Issue
investigate

Civic
Action
Investigate

Civic Action
Planning/
Practice

Civic Action
Implement

1
2
3
4
1
2
3
4
1
2
3
4
5
6
7
8
1
2
3
4
5
6
7

Black is present; grey is n/a; white is not present
In the table above, we can see that none of the lessons included community action
outside of the classroom and that the majority of the curricular emphasis was on
awareness and investigation of the issue of the TCE contamination. These frequencies
also reflect the traditional disciplinary emphases typically seen in science versus social
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studies. In a transdisciplinary set of lessons, where all students would be taking all of
these courses concurrently, the reflection of these categories of knowledge production
and enactment, reflect all action levels, barring authentic community action. The
following tables provide examples from each of the disciplinary units for the various
action categories.
Table 5.15
Engagement/Action Levels: Social Studies Examples
Science Foundations No Examples Identified
Issue Analysis

L1: Students read and analyze articles on the 3 Gorges Dam
(China) identifying what effect the creation of this dam will
have on the area from a social, cultural and biological
perspective

Issue Investigation

L2: Students construct a timeline placing events between the
WWI and WWII. Identify the economic and social impacts
WWII had and impacts on the city. Hypothesize the pros/cons
of having the aviation complex and Raytheon located within
this particular location

Civic Action
Investigation

L3: Students read an overview and complete guided reading
questions on the TCE History while making a chart of the
contaminants found at the TIA/Raytheon site using
information acquired via the EPA Superfund site. Students
read accounts of how residents in the community were affected
by the contamination and produce a poster. Students meet with
a member of the community to discuss what happened and
how they came together to address this issue.

Civic Action
Investigation

L3: Class considers the following questions: What does a
community need to ensure that the government is working for
them? How can citizens become informed about the safety of
their environment? What can they do if they have an individual
concern? Is one voice strong enough to bring about change
and raise awareness? What else can they do to raise awareness
of an issue and stimulate interest? What are effective
grassroots activities that encourage the community and
government to take action?
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Civic Action
Planning

L4: Students analyze the truths/fallacies of their hypothesis as
about why the city would have allowed the use of chemicals at
the Airport Analyze what role race/social economics had in
this environmental disaster if any by reading census data and
maps comparing Tucson in 1950 to Tucson in 1980. Student
design posters identifying other polluters in their community
and what they can do to try to solve some of these potential
problems.

Civic Action
Implementation

No Examples

Table 5.16
Engagement/Action Levels: Chemistry Examples
Science
Foundations

L6: Students will draw a structural model of TCE and explain the
name

Issue Analysis

L3: Students review the health risks associated with TCE. The
students are asked how TCE could get into their homes. Remind class
TCE is very soluble in water.

Issue Investigation

L2: Using the worksheet, students record information using the
“chemicals identified” report section and EPA website.
Students interpret the information and answer the questions:
Are levels of chemicals found in the water at hazardous to life?
Based on the chemical analysis, what illnesses will people suffer
from?

Civic Action
Planning

L4: Students communicate the importance of safe disposal of
chemical waste using a power point or podcast to the class (L1);
Students will now prepare a report to their local water company
giving the percentage level of each chemical, possible sources, health
effects and method of treatment to remove the chemical. Students
should assess whether treatment is necessary.

Civic Action
Implementation

No Examples Identified
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Table 5.17
Engagement/Action Levels: Integrated Science Examples
Science
L3: Objectives: Students will use groundwater flow models to
Foundations
gain an understanding of how water moves underground and in
turn moves pollutants underground.
Issue Analysis

L5: Interview someone who lived in Tucson 40+ years ago and
ask what changes stand out the most for them.

Issue Investigation

L2: Give the students access to the 4 buckets of soil. They will
have to also compare the results to unpolluted soil but let them
come up with that fact. They will have to collect the data on the
5 samples, organize and record the data and put together a written
report of their findings.

Civic Action
Investigation

No Examples Identified

Civic Action
Planning/Practice

L2: The class becomes the city council and receives copies of
ALL the reports and is asked to review them to see if they feel
that a problem has been found and to evaluate each report on its
merits.
OR
The class becomes the City Council and each group receives one
report and has to evaluate the findings and decide if there is a
problem. Decide what actions would have to occur next and what
immediate actions should be taken to guarantee the safety of the
neighborhood.

Civic Action
Implementation

No Examples Identified
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Table 5.18
Engagement/Action Levels: Government Examples
Science
No Examples Identified
Foundations
Issue Analysis

L1: Introduce the activity by asking students if they would drink
this water; hold out a bottle of water (any type that can be bought at
the store), also hold out a glass of water.
Does it matter if they drink water out of the drinking fountain or
bottled water? What is the difference?
Discuss who is responsible for ensuring the water we drink is safe;
students will answer the government; next, have them brainstorm
on possible local and federal agencies responsible for clean water.

Issue Investigation

L1: T-Chart -students responses to questions:
What did you learn about TCE and drinking water?
How does issue relate to government?
Close discussion by telling students in this unit they will be
exploring the relevance of local government issues to their daily
lives and learn how to become active in their community.

Civic Action
Investigation

L3: After reading the articles, students are asked to respond to the
statement from the article: “A major environmental justice principle
demands that people “speak for themselves.” What do you think the
author is saying? Do you agree, why or why not?
Questions to consider in this lesson:
Who gains in environmental decision-making, and at what cost?
How are costs and benefits of environmental reform distributed
across class and racial/ethnic groups?
What are the most effective strategies for resolving conflict?
How has the NIMBY (not in my backyard) syndrome affected
environmental policy?

Civic Action
Planning

L4: Students will participate in the workshop by completing a
Brochure/pamphlet, A slide show, A poster presentation, or a Video
production

Civic Action
Implementation

No Examples Identified
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Curriculum Analysis Results Summary
I analyzed this curriculum using four analytical frameworks 1) indicators of
environmental justice, 2) the source or voice of the information used in the lessons, 3) the
roles related to the contamination that students took on during the lessons, and 4) The
type or level of engagement in this particular or related environmental issues.
The first dimension, indicators of environmental justice, I examined each lesson
to identify indicators of environmental justice generally and whether these examples were
situated within a framework that addressed unfair environmental burdens placed on
people of color and marginalized populations. The data above reflects many instances of
environmental themes or indicators but fewer examples of explicit connections to justice
and inequity in certain populations. In the science lessons, I found no examples of this
contextualization but more general indicators such as environmental health effects,
interconnectedness were frequently present.
The second dimension examined the knowledge sources used in the lessons. My
analysis included the use of supplementary materials such as newspapers and online
material used in the lessons. Three voices or knowledge sources were identified,
empirical science, human perspective/lived experience (general), and a socially-located
human perspective, in this case, voices of the mostly Latinx residents who experienced
the contamination directly. In this analysis, I found that the government and social studies
lessons used knowledge authority reflecting human experience-general, some examples
of from socially/economically located human experiences, as well as empirical science
sources. The science lessons almost exclusively used an empirical science source as
authority, although the integrated science lessons also included human experiences as
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authority, there were no examples of local or socially located voices in either the
Chemistry or Integrated science lessons
I also reviewed the lessons to identify the roles that students had the opportunity
to enact within the lessons. Six roles or positions related to the TCE contamination topic
were identified 1) Scientists (subcategories: chemist, water expert, geology, hydrology,
toxicology), 2) City Councilmembers/Policy Makers, 3) Community Advocates/Activists,
4) Educator/Classroom Teachers, 5) Historians and 6) Business Owners/Industry. As
noted above, there were widespread opportunities to experience, research, and enact
various roles related to the contamination issue throughout all of the subject areas. As
could be expected, in the science lessons students were given many opportunities to
become a scientist researching this topic through both labs and experiments and accessing
and using scientific data. There were several examples in the social studies and
government lessons of students taking on roles of advocates and policymakers. Possible
roles that were not present include, lawyers/environmental lawyers, a community resident
who experienced the contamination, and higher-level government officials such as EPA
policy makers, governors, or national policymakers.
Lastly, I used a modified version of Ramsey and Hungerfords Levels of
engagement framework to analyze the lesson related to community/civic engagement. To
the existing four levels of engagement—Discipline Foundations, Issue Analysis, Issue
investigation, and Civic Action—I added three new sub-levels of Civic Action—1) Civic
Action-Investigation, Civic Action- Planning/Practice, and Civic Action-Implementation.
I found that there were examples of practicing or simulating community action within the
classroom through roles plays, inquiry, and designing community education materials,
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which would reflect Civic Action—Planning/Practicing in at least one lesson in each
discipline. However, in these lessons, I found no examples of Civic Action—
Implementation. These lessons lacked opportunities for students to involve themselves in
authentic community action or community research investigation.
The various analytical strategies used to view the curriculum resulted in
highlighting the differences between disciplines, such as the difference between
chemistry and social studies. Barring the absence of authentic community research or
action in any of the lessons across all disciplines, when taken as a whole the curriculum
contained examples of most of the indicators in at least one or more lesson. This suggests
that if the curriculum were taught concurrently, students would be exposed to most
features that could characterize an environmental justice education framework. If, for
example, a chemistry lesson were taught within a social studies unit on the water
contamination issue, many of the EJ features would be experienced by students. An
interdisciplinary approach to teaching and learning, especially when addressing
community issues, would provide opportunities for learners to engage with a topic
through a more diverse set of activities and perspectives. Though several of the educators
stated that this would be very unlikely given the structure of current schooling, this type
of approach would allow the teaching of this issue to more authentically reflect the
knowledges and skills required to address these issues and also fulfill the stated views
and priorities of the multiple stakeholder groups.
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CHAPTER 6
DISCUSSION AND IMPLICATIONS
Summary of the Research
The curriculum that was explored in this research represents a collaborative
endeavor bringing together community residents, advocates, scientists, educators,
government representatives, and other stakeholders to produce and implement an
interdisciplinary curriculum in a high school that is located in the area where water
contamination occurred and that is still affecting residents. This historical case-study of
the development of a curriculum included both interviews with those involved in its
development and an examination of the curriculum itself. This provided me the
opportunity to explore the ideologies, experiences, and goals of various community
members and to examine these lessons through both analytical lenses that focused on the
ways this environmental issue was framed and presented within the curriculum and the
ways the lessons facilitated the positioning of students in relation to this very real
occurrence in their community. Preparing and allowing students to envision their own
possible roles as “resources for change” in their community was voiced by many of the
respondents and should be central to schooling in general and specifically relative to
environmental topics that affect their families and their neighbors (Checkoway &
Gutierrez, 2006; Running Grass and Agyeman, 2002). I used an environmental justice
framework developed by Kushmerick, et al., (2007) to examine how the curriculum
reflected the tenants of an environmental justice framework that included local
perspectives and equity issues in both the history of the contamination itself and the
response to it.
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Complex, locally-experienced, environmental and other community issues are
experiences that are deeply embedded and connected to the personal, cultural, historical,
stories of places. These curricular tellings of local issues connect to socially produced
spaces that involve political, historical, and cultural understandings (Adams, 2013;
Derby, Piersol, and Blenkinsop; 2015). When these happenings, such as the TCE
contamination, are incorporated into formal schooling though lessons or curriculum
educators are asked to structure and frame a very complicated story within a structured
series of activities, presentations, and lessons. The challenge of such an undertaking
could be thought about by asking yourself how you would develop a lesson about the
history of your family or a series of personal events. We might ask ourselves, who would
we involve in developing these lessons? What or whose perspectives would we include?
What disciplines would need to be included to accurately present a disciplinary
legitimacy to the story/happening? Such is the task of those undertaking the development
of a curricular story on something personal, local, and present, such as a water
contamination occurrence in a community.
Through the interviews and exploration of the curriculum, I found many
narratives embedded within the lessons. Curriculum tell stories. Nestled within the
interviews and the lesson is a story about the historical economic and industrial
development of a desert city, a story about job opportunities for first or second generation
Mexican-Americans, the story of science and technological advancements, a story about
a local group of residents who formed an advocacy group and pressured local officials to
take action, the story of a municipal government attempting to regain trust and connect
with residents through technological investment in clean-up, and community outreach. As
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is the case in most U.S. schooling structural inequities are usually missing from curricular
tellings of history, current contemporary issues, including those related to environmental
and social justice. Within the twenty-three lesson there was one lesson, a social science
lesson, that asks students to think about the placement of these industries in certain
neighborhoods but not others and encourages students to critically ask about the race,
ethnicity, and economic status, i.e. power in relation to environmental issues and
industrial emission.
As an educator, educational researcher and community member, my framing of
this occurrence and interest in the curriculum reflect by focus on environmental education
and environmental justice education. Previous work in the areas of environmental
learning that connects local issues of relevance to science and social studies education
has demonstrated an increase of the sense of place, self-esteem, a sense of purpose, and
youth developmental assets that connect to both in-school and out of school successes
(Schusler and Krasny, 2010). It is important to acknowledge that these (environmental
justice and environmental justice education) are the lenses I bring to this research and do
not reflect the intended guiding theme chosen to shape the development of this
curriculum by the stakeholders. I selected this curriculum because it reflected a
collaboratively developed set of lessons focusing on a significant local environmental
issue—there are not many.
In this concluding chapter, I connect the first two research questions—
perspectives and views of the stakeholders for the curriculum, and the framing of the
contamination issue in the produced curriculum—by discussing how the produced
curriculum reflected the views, priorities, and framing of a diverse group of community
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stakeholders who all experience and engage with a local environmental issue through
different frames of reference, personal experiences, and disciplinary/vocational lenses.
Research question #3 is How does the curriculum/lessons reflect the various viewpoints
and learning objectives of the various stakeholders?
So far, I hope I have conveyed both the complexity and highlighted the
possibilities of weaving together diverse and sometimes contradictory experiences and
understandings related to socio-environmental topics. The lofty goal of creating dynamic,
authentic, learning experiences that allow students to uncover and address local
environmental and social issues and injustices within a school-based curriculum is often
discussed but difficult to accomplish. The potential of educational experiences that
provide students with the opportunity to take on and experiment with roles and
possibilities whether that be as activists, policymakers, scientists, educators or curriculum
workers, necessitates expanding our thinking about how schooling can become authentic,
dynamic sites that encourage individual and community agency. I conclude this chapter
by discussing the implications this collaborative endeavor has for the how we think about
the development of social issue themed environmental justice curriculum that responds to
and respects multiple community perspectives and provides recommendations for further
research on curriculum development and theoretical framing of lessons for and about
environmental issues and environmental justice.
Review of the Themes
Through the interviews, respondents discussed their views about why they felt it
was important to embed this community issue within formal learning spaces and
summarized the messages, themes, and specific learning objectives that they wanted to be
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included and why. The experiences of the respondents, as well as their roles both within
the development process, as well as their broader life experiences and professional
connections to the TCE contamination, was expressed. The results were summarized
through four organizing themes 1) The importance of the curriculum, 2) The key
understandings and content they believed was important to include, 3) a general narrative
or framing of The TCE Contamination occurrence expressed through their statements,
and 4) the experiences a sub-sample of the stakeholders and the ways those connections
influenced their perspective of teaching about the TCE contamination.
Table 6.1
Summary of Themes Identified in Interviews
Importance of curriculum
 Civic Involvement/empowerment
 Science Engagement/Motivation
 Developed a shared community
understanding

Pedagogical Characteristics
 Contextualized Learning
 Interdisciplinary/Integrated Learning
 Inquiry/Hands-On Learning

Curricular Topics
 Civic Engagement Skills/Organizing
 History of the community and the
contamination
 Scientific literacy/technological
understanding
 Ecological/interconnectedness
Framing of Contamination
 Community Organizing
 Economic/Industrial Progress/History
 Scientific/Technological Advancement
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Table 6.2
Summary of Themes/Indicators Used in Curriculum Analysis
Student Roles Enacted
 Scientist
 policy-maker
 community advocate/activists,
 educator
 historian
 business owner

Levels of Student Engagement in
Environmental Problem
 Science/Social Science Foundations
 Issues Awareness
 Investigation and Evaluation
 The Civic Responsibility
 Civic Action Investigation
 Civic Action Planning/Practice
 Civic Action Implementation

Environmental Justice
Themes/Indicators
General & Used within an
equity/structural context
 Equity, Fairness, and Rights
 Multicultural definitions/perspectives
 The interconnectedness of ecology,
culture, and community
 Local/community perspectives on
environmental issues
 Environmental health impacts on
humans
 Global/International issues
Knowledges & Voices
 Western Science Authority
 Human Voice-General/Unidentified
 Human Voice-Socially Located

The following table provides an overview of the curriculum analytical strategies used and
their sources, the connection to themes identified in the interview analysis and
implications from this intersection.
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Table 6.3
Analytical Strategies, Connections, and Implications
Analytic Strategies
Curriculum

Source

Connections to
Interview Themes:

Implication

Environmental Justice
Indicators

 Researchers
positionality: Interest
in curriculum related
to local
environmental issues
in communities of
color

Importance/Content
Theme: Encouraging
civic involvement and
knowledge
Framing of the TCE
Contamination Issue

Acknowledge and
interrogate
frameworks used by
researchers/outsiders
with community
narratives

 EJ Framework
 Standpoint Theory

Importance/Content
Theme: civic
involvement and
community knowledge

Importance of
multiple
voices/knowledges
telling the story.

Framing of the TCE
Contamination Issue

Disentangle science
learning from only
“western science”
knowledge.

Knowledges/Voices
Used

Personal Histories

Implement
interdisciplinary
thematic units.
Roles Enacted by
Students

 EJ Framework
 Standpoint Theory

civic involvement and
knowledge
increase educational
and science engagement
and motivation
promote a shared
community
understanding/address
“misunderstandings.

Provide opportunities
for students to enact
and understand many
authentic roles that
are involved in a local
environmental issue-scientists,
policymakers, to
affected residents

Personal Histories of
respondents
Engagement Level

 EJ Framework
 Standpoint Theory
 Critical Place-based
Learning/Justice
 Transformative
Learning

Importance/Content
Theme: Encouraging
civic involvement
knowledge

Provide opportunities to
authentically enact
community action
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Understandably, respondents emphasized different emphasis related to the
importance of the curriculum and learning objectives, but there was widespread
agreement on some themes. For example, most respondents whether they were
community members, government representatives or educators, viewed this “happening”
and the results of the contamination as an important public issue that all residents,
including youth, should know about and understand. Underlying this general agreement,
statements reflected varying emphases such as ongoing mistrust of the those in charge of
the clean-up or conversely regaining trust in the actions of the government agencies and
others responsible for the clean-up or ongoing water/environmental quality monitoring.
The importance of schools incorporating local and contextualized topics was emphasized
not only by the community resident respondents, but also by the school district
administrator, government representatives, and teacher/curriculum developers. Schools as
important facilitators of civic engagement are well documented in the literature on critical
place-based science education which emphasizes the need for schooling to engage
students in reflecting and exploring student’s local environment (Hobson, 2003;
Stevenson, 2008). Contextualization through the use of experiences, topics of interest and
immediate, relevant concerns of students, has been shown in many studies to both
increase engagement and achievement in school-based learning (Tolbert & Knox, 2016
Aikenhead, 2006; Barton & Tan, 2010; Buxton, 2010). This supports the priority of many
of the respondents who listed learning objectives that focused on youth involvement and
community advocacy.
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Education for Civic Involvement and/or Environmental Justice?
How lessons are presented, which resources are used, and the way classroom
activities are structured can communicate a certain framing an environmental or social
issue both by what is included and what is not. A very strong theme of civic involvement
and engagement was identified in the interviews across most of the groups. Skelton and
colleagues (2002) define youth civic engagement as ‘young citizens developing civic
skills and habits as they actively shape democratic society in collaboration with others”
(p.9). Gibson (2001) suggests a broad conception of youth civic engagement that includes
a wide range of indicators, such as voting; knowledge and understanding of political
processes; development of attitudes supporting democratic practices; critical thinking
skills; ability to use information sources, including the news media; interaction and
deliberation skills; and participation in civic activities like volunteering, service, or fundraising for local causes. These definitions do not include a structural examination and
uncovering of the structural conditions related to race, ethnicity, economics, i.e., the
power dynamics that underlie a holistic exploration of a very localized environmental
contamination within the neighborhood in which it occurred. As stated by Bellino and
Adams (2017),
“Critical and participatory pedagogies create opportunities for teachers and youth
to collectively question underlying assumptions and power relations that shape
urban spaces, as well as leverage urban knowledge deeply rooted in the people
and places that make up our cities. (pa. 272)
Many scholars in environmental and science education, especially in schools serving
students black and brown students, call for the inclusion of a critical perspective in
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environmental education projects and learning by addressing/including/centering
structural oppression, social justice, and individual and cultural identity (Ceaser, 2012;
Ginwright and Cammarota, 2007; Bellino & Adams, 2017).
Environmental justice: Who gets to decide? It has been established through
epidemiological, social science, environmental science, and studies funded by the EPA
and NIH, that social factors such as socioeconomic conditions, race/ethnicity, gender, and
occupation, as well as the actions of government, civil society, and markets, determine
who is exposed to what level of environmental health hazards (Martuzzi et al. 2010;
Morello-Frosch et al. 2002). The fact is that this contamination like thousands of others
across the United States is an environmental justice topic. As discussed in interviews,
brainstorming of the topic, this idea of this curriculum was not explicitly stated as an
environmental justice themed curriculum.
The Environmental Justice framework that I used to examine the lesson content
employed two levels, a general environmental justice indicator level, and an
environmental justice in context level which specifically addressed whether or not the
theme was presented or enacted with the context of inequity or historical/structural power
issues related to environmental conditions. There was widespread use of the general ideas
or themes throughout the curriculum across all the four disciplines that reflected
environmental justice topics such as interconnectedness, local community, effects of the
health of humans.
In a paper from the Second Summit titled ‘Reorienting Environmental Education
for Environmental Justice,’ Running Grass and Agyeman (2002) note that many
mainstream environmental education programs reflect environmental concerns or issues
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without consideration of cultural or social justice issues. As was noted earlier, there was a
very strong emphasis on including general environmental justice concepts throughout the
lessons through the inclusion of activities that highlighted structural issues of power
related environmental justice were seen in only a few instances in social science and
government lessons. This was also the case in the interviews. There was only one
instance of a respondent expressing the idea that people of color, this neighborhood
specifically, was ignored because they “were poor and brown.” In two of the social
studies lessons, students were given an opportunity to question and come to their
conclusions about larger structural factors that connect to land use and political power
and responsiveness. There are many student-led inquiry-based lessons throughout the
curriculum which could allow students to raise these ideas of equity and justice.
However, though the lessons provide opportunities, this does not ensure that the
contamination is discussed within an environmental justice context.
In chapter five, I discussed the lack of an explicitly political/structural framing in
most of the lessons and from some of the residents as well. This suggests that how this
curriculum framed the contamination and the response, reflects the position of some
community members and a calls for a more nuanced understanding of the many
perspectives and positionalities than may be characterized by an explicitly environmental
justice framing. The curriculum, barring a few examples, focused on a general sense of
civic engagement and involvement, collaboration with government and understanding the
science and technology related to the issue. This subject of the framing of environmental
problems is referred to in environmental policy research as “issue framing.” Within this
field of research, the positioning of the TCE contamination by some of the respondents
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and reflected in the lessons could be characterized as a “prudent public” model that
minimizes distrust and other conditions that may lead to independent community
mobilization (Zavestosk et al., 2004). This idea of the prudent public model may be a
useful way to describe schooling in many respects and a strategy whether it is intentional
or unintentional to contain and direct the positioning of students/community members
toward a more collaborative stance and socially and academically rewarded actions.
As many education scholars, particularly critically-oriented, social justice
scholars, increasingly highlight the need for curriculum that addresses structural inequity
and reflects and includes the various viewpoints of community members, a tension
presents itself related to the way we authentically reflect the goals and intentions of
parents and community members may that be businesses, industry, government that are
all embedded within communities. The question becomes, how are values, community
issues framed and thus, presented in learning spaces in a way that authentically reflects
the many interests and beliefs both about the purpose of education and specific
community issues?
The positioning of students as problem solvers. Though my review of the
curriculum, I used three analytic strategies that related to how students were positioned,
what roles they were able to take on, and how the lessons provided opportunities for
various levels of action and involvement. In this way, educators and curriculum
developers can create opportunities for students to experience the contamination from
multiple perspectives. Smythe and Higgins (2007) describe their use of role-playing in
an environmental chemistry lecture course; they reported a great increase in student
participation, an understanding of political implications, and the development of
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speaking and debating skills. These opportunities students to synthesize and analyze
ideas, clarify values and ideally act from socially critical or investigative perspectives.
The multiple opportunities for students to engage with this topic through both more
formal disciplinary roles (scientist, hydrologists, historians) as well as through taking
this on as a policymaker and a community advocate provide space for students to
explore this very real issue outside the adult or institutional framing of this topic. In the
case of this curriculum his pedagogical strategy of authentic inquiry-based role-playing,
the roles were chosen/dictated by the curriculum/lessons.
The framing possibilities such as excluding or over emphasizing particular
roles/perspectives, for example, environmental lawyers, affected residents, or public
health workers can amplify or diminish voices, facts, and interpretations. The
perspectives/roles above were not included in the opportunities for role-playing within
this curriculum—roles for students to take on were government and policymakers.
Opportunities for students to explore, identify, and select roles would provide a broader
exploration of the myriad of perspectives. Morales-Doyle (2017) characterizes this as
positioning students as “transformative intellectuals” which provides opportunities for
students to identify problems, roles, and important/useful knowledges for themselves.
Brainstorming and developing activities and scenarios that reflect authentic happenings
related to the contamination would be an exciting and illuminating activity to gain deeper
insights from community members and stakeholders. Scenarios that have no doubt played
out in the community for years around the identification and clean-up of the
contamination are rich with possibilities for connecting and uncovering themes and ideas
that could be used in learning activities. Trusting in the ability of students to analyze and
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agree or disagree with many perspectives and viewpoints would be necessary, but the
value of students exploring multiple voices and perspective allows for a deeper and more
authentic understanding of environmental issues.
Levels of student engagement: From awareness to civic action. Science for
socio-political action, or critical place-based science, positions science and sciencerelated learning as not only avenues for STEM engagement, motivation, and
achievement, but also real concrete actions by students to collectively act on and improve
their communities (Akom, et al. 2016; Gruenwald,2003; Morales-Doyle, 2017). Using an
analytical strategy developed by Ramsey and Hungerford and adapted by the author, I
coded lessons based on the level or inclusion of levels of involvement beginning with
science/discipline foundational knowledge to the actual implementation of civic action in
the community. The importance of civic engagement and involvement was stressed by
most stakeholders and was noted in both statements of why the curriculum is important
and what specific learning objectives/goals were necessary to include. I found the
inclusion of all of these levels except Civic Action Implementation. This level would
reflect activities where students were engaged in authentic community action related to
this specific issue or other community/environmental issues. Examples might include,
attending UCAB meetings, working on a community education project related to the
health effects of TCE or other contaminants, or investigating sources of pollution in their
community. A benefit to a topic being taught concurrently across many courses is that it
would provide time and multiple teachers to support a community-based action project.
Most of the research that has been published on projects bring students out of the
classroom and into the community to design and implement community action projects
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includes support from grants, researchers, graduate students, and others. This type of
knowledge, “action knowledge” was found by Roczen, et al. (2014) to positively
correlate with pro-environmental behavior in a large study of over 1,907 elementary and
secondary students. This would seem to be a difficult level of activity to include in a
curriculum that is not attached to a specific project or ongoing support structure. It is a
question that remains unanswered. How can schools, especially low-funded schools,
institutionalize deeply authentic community-based inquiry and action projects outside of
partnerships with academic, non-profits, or other organizations? And perhaps more
importantly as was discussed in the previous section, how are the values and ideals
related to the selection of issues, the meaning of activism, advocacy, and civic
engagement considered when envisioning community-based action learning? MoralesDoyle (2017) noted this tension in an article he wrote about an environmental justice
project he led with high school Chemistry students. He found that there was wide
agreement from local community residents related to economic issues, needs, jobs but
found that environmental problems were not as highly prioritized. He noted, “This raises
an important tension for science educators when it comes to identifying social justice
science issues. Communities are complex places where residents often have very
different views.”
Contested views about not only this issue but also beliefs about the role of
education are important considerations. Ideas about how one should solve problems,
interact with government, and stances toward authority, in general, can be individual,
cultural, or based on community norms. This community which has a long-standing
connection to the military and large military contractors and there are segments of the
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community who don’t believe that direct action outside of working with government
officials is appropriate and not a role for schools. There are also, considerations related to
beliefs about the role of schooling connected to immigration status and goals for their
children that connected to academic and vocational advancement. While we as educators
or researchers may see this continuum from science foundations to direct action as
increasing in academic and civic worth, all communities, parents, teachers may not agree.
For these reasons and others, developing strategies and opportunities for community
involvement and input into learning activities especially those that deal with important
and serious community issues would seem to support not only including community
knowledge and norms and also help us think about objectives and pedagogical choices.
The visibility/invisiblity of knowledges in curriculum. Standpoint theory asks
us to consider not only what voices are heard but also how these voices are positioned
and legitimized within learning spaces. I was interested in the ways voices/knowledges
were included in the lessons as resources, sources, As the topic was very local and
personal to students, I asked whose voice is legitimized and which are not? As this topic
has many connections to western scientific knowledges it was not unexpected that
empirical science data and sources would be heavily weighted. Additionally, I identified
lessons that centered knowledges from the community where the contamination occurred,
but these were less frequent and not present in any of the science lessons. More
frequently, experiences, stories were included that represented a detached human
experiential experience related to health and other effects of contamination and pollution
more generally, but not socially-located/local voices, experiences, i.e., knowledges.
Feminist standpoint theory (Harding, 2004) demonstrates that marginalized social
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locations, groups who have been traditionally marginalized from political, social, and
economic power, are more likely than privileged social locations to generate knowledge
that is more accurate because members of these groups, such as residents who
experienced this contamination, are more likely to understand both their own location and
the social location of groups or voices that may have more power (Vendramin, 2010). In
addition to accuracy, in an educational context, the standpoint of voices and knowledges
that represent the knowledges from the community of the students provides personal and
cultural connections to learning spaces as well as reinforcement of the relevance and
legitimacy of the students’ voices and perspectives.
Integrating contested issues within schooling that may reflect negatively on
groups that provide funding, wield political power, or even as is the case here, provide an
economic base to the community, centering the voices of harmed individuals or
communities is not to be taken lightly. During the interviews, I asked all respondents,
including the curriculum director, whether they felt pressure to include or exclude certain
topics or subjects. None of the interviewees responded in the affirmative. Several noted
that if they had been attempted before the final settlement or closer to the time when the
contamination was officially uncovered, this might not have been the case. This is an
interesting consideration as we think about how curriculum developers or educators may
be dealing with the prospect of developing or teaching a lesson in say, Flint Michigan
where the issue is relatively recent and still unfolding. The long-standing relationships
and involvement on the UCAB board by most of these respondents most likely
contributed to an acceptance of the various viewpoints. Also, as the various narratives
were all embedded in some way within the curriculum, it may be that all of the parties
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felt their voices and perspectives were included. There is no way for me to know what
voices were not included, both as members of the UCAB board or as teachers/developers.
In the last three months, another potential lawsuit around another chemical that has been
found in the aquifer. As is the case with most environmental contamination issues, new
information comes to light, new players or residents take up the issue in new ways. I have
no answer to this question related to power and influence over curriculum or shaping a
narrative of an environmental issue. The best we can do is to continue working to create
schooling that provides opportunities for students to explore and uncover these
contradictions, power structures, and various narratives.
Framing and curriculum. I identified three narratives or themes that
characterized how the story of the contamination. The first was that it was a historical
event shaped by economic and historical events at the time of the development and
growth of the city. Some of the respondents, including teacher/developers, and
community members, expressed the contamination as an issue of the need for community
involvement. Only one respondent articulated a connection between the contamination
and the ethnicity or poverty of the residents. In this case, it was not expressed as a cause
of the contamination but rather the lack of response over many years. The framing of the
TCE contamination as an accident that can be solved by technology was emphasized by
some respondents and was also a strong thread throughout the science lessons. This
framing has been termed eco-modernism (Hager, 1993), a view that centers technological
efficiency. An emphasis on technology views that future problems can and will be solved
by technology. It has been found that those who hold this belief are less likely to engage
in personal or community action on environmental issues (Kilbourne, Beckman, Lewis,

159

& Van Dam, 2001). At times individual respondents inferred more than one narrative. For
example, one respondent, framed the TCE contamination as a historical event that was
connected to industrial growth and provided jobs to the area but also connected it to an
important story about the strength and resiliency of the Latinx community.
Environmental narratives are stories that connect to a person's experiences,
observations, and connections to place. They also include cultural beliefs and ideas,
reliance on economic systems, oral histories, and local knowledge. Scholars who study
the dynamics of environmental policy decision making and community member
involvement have described the complex ways that environmental narratives are formed,
how much they are influenced by individuals’ political and ecological context, and how
context shapes how we perceive, explain, and the actions we related to environmental
issues (Carolan 2010; Raymond 2010). Roles we hold, structural and cultural
expectations, obligations, and ideology can pull us in different directions and allow us to
hold contradictory narratives about even issues that affect our everyday life. Placing
individuals into one category or another such as harmed resident, water department
representative, is a reductionist view of complex communities and complex issues.
Understanding and embracing the multiple narrative framings of this environmental issue
as is the case with all community issues, is beneficial not only to formulating solutions
and policies but for our purposes as educators and researchers it provides us with the
multiple lenses we need in order to create educational spaces communities and narratives
are visible, and where learners can analyze, interrogate, and transform conditions in their
own communities.
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Collaborative Curriculum Development: Benefits and Considerations
Collaboratively developed curriculum is an area of study that has the potential to
not only investigate the contents of curriculum, and the stories told but how education as
an institution of social reproduction is thought about by those outside of educational
research and school-based settings. The first step is to acknowledge that curricula tell a
story, that schools reproduce values about what it means to be a “productive” resident of
a place. Certain knowledges are legitimized above others. Certain roles that students or
residents should take in relation to issues in their communities are also communicated
through curriculum. Critical environmental education makes students aware of how
inequalities are connected to larger issues of power in society, urging students to engage
in actions to change the status quo and engineering a pro-environmental change of
“enlightenment” in the process. This collaboratively developed curriculum brought
together many different narratives, experiences, and personal connections to a devastating
environmental catastrophe that happened and is still happening. As many of us call for
authentic, community-based, critical curriculum and experiences for students’ we must
ask ourselves: How do we incorporate many voices some of whom may be conflicting
into an authentic representation of a community issue while facilitating an honest,
sometimes challenging examination of the structural racism that exists in schooling,
curriculum, industry, and our community structures? How also do we include material
concerns related to jobs, employment opportunities, career, and academic advancement
through schooling and for environmental action and learning, especially for communities
who are struggling to advance and survive monetarily, politically, and environmentally?
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I propose that the following questions should be considered by educators,
curriculum workers, policymakers and others who are committed to environmental action
and environmental justice through education, research, and collaborative problem solving
with and in communities.
1) What approaches to teaching environmental justice will be the most effective,
reflective, and valued in communities and educational contexts?
2) What are possible new and innovative ways of embedding environmental
justice topics within schooling and in the broader community?
These important questions related to how we design and construct and think about
“curriculum” and the stories they tell. What is the story our lessons are telling? Whose
stories? Who gets to tell the story?
Scholars and educators have discussed the diverse and often competing goals for
environmental education (Fraser, Gupta, & Krasny, 2015). Many of these discourses
articulate the idea that traditional environmental education has privileged dominant
educational, political, and personal agendas about how student’s should relate to,
understand and take action on environmental issues while often neglecting the place,
culture, and historically specific values of maginalized communities.
Levinson (2006), posits the three conditions under which school-based topics can
be deemed controversial or contested, 1) when people hold different key beliefs,
understandings or values or offer conflicting explanations or solutions related to the
issue, 2) when there involves many different groups/stakeholders connected to an issue,
and 3) when the issue is not able to be settled by an appeal to the evidence available at
the time. Although the most turbulent period of the political and legal TCE contamination
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issue occurred well before this curriculum was developed, it continues to be a topic of
unrest, disagreement, and the cause of mistrust in the community. It will never really be
“solved” as the families impacted can never fully be restored and compensated for the
many losses they have experienced. Curriculum, especially science-themed curricula,
have been based on topics that are settled, researched, and “known.” Community-based
socio-scientific issues such as climate change, environmental degradation, pollution,
require new strategies both within and outside of traditional schooling to address and
prepare for existing and emerging environmental issues.
This curriculum was unique in that it tackled what is still a contested topic in an
area that is very dependent economically on industries that contributed to this widespread
contamination. Like most issues related to environmental justice, there are conflicting
goals, alliances, and connections to an incident that has far and long consequences for the
residents, for the local industry and the government. The developers of this curriculum
went beyond, interviewing local stakeholders; they included them into the curriculum
development planning and execution. Lesson designers were all teachers who had taught
for many years in the neighborhood where the spill occurred, and one of the developers
was a multi-generation resident. Because of the various voices who voted on what the
curriculum should cover and include, there were several narratives of explanations for
how the contamination was framed. This is a consideration or a tension, or it can be seen
as a community multi-narrative. Disciplinary norms could be seen to align with one or
another narrative. For example, science lessons took up more clearly a narrative about
science and technological solutions, and the government lesson emphasized civic
engagement as a solution. It must be asked what viewpoints were not reflected in the
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curriculum. As we work toward education that centers justice and community solutions to
pressing issues of inequity of all kinds, it is useful to ask, who will design these lessons
or whom? Who will have input and final say and how will these very complicated and
ever-changing real-life issues be reflected in the texts we write and the lessons we teach?
Community Advisory boards that have been established to focus on a specific community
problem, such as the UCAB would seem to be a very useful avenue of collaboration on
understanding both the complex political, economic, and scientific viewpoints and topic
in socio-scientific issues in communities. Local grassroots organizations would be
valuable voices and perspectives to include in planning, designing, framing, and
implementing school-based learning. This is an area of research and action that is
critically needed as we work towards connecting schooling with real-world community
issues and provide learners with authentic and varied understandings and opportunities to
transform their world.
The Missing Youth Voice in Curriculum Making
Connecting community voices to curriculum development provide avenues to
include multiple narratives from and about communities and events. The voices of
students or youth in not only enacting or being the recipients of curriculum but also
creating curriculum is an important and often neglected facet of our goal of creating
transformative and community responsive learning. Wright (2015) and Akom et al.
(2016) connect placemaking and community mapping as a participatory activity that
positions students as experts in the conditions and social meanings of their communities.
Akom’s people-powered, placemaking through GIS technology (YPAR 2.0) centers
students’ ability to both communicate the conditions of their neighborhoods and to re-
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envision and construct possibilities for transformation. This model builds on the work of
many scholars (Duncan-Andrade and Morrell, 2008; Pullido, 2000; and Corburn, 2005),
on race, space, and community mapping. With a youth facilitator or instructor, students
use technology (GIS mapping) to ‘ground-truth’ their neighborhoods and community, in
essence, mapping their lived experiences. These projects and activities exemplify the
creation of student led-curriculum development by creating a foundation for identifying
and highlighting student knowledge and assets as well as questions, knowledge gaps, and
possible community resources and knowledges that students and community members
could access.
Wright (2015), uses facilitated youth community mapping activities as an entry
way into the creation—led by students, of projects of interest which include an action
plan. These action plans are developed through youth-led participatory action process
include reflection and planning and action and positions PAR as curriculum development
where students identify the local issues that want to take-up which includes knowledge,
resources, and skills that they will need to carry out their community work. This action
plan becomes the curriculum which necessarily includes both academic, research, and
local knowledge that will be needed to accomplish their plan.
Lastly, related to a stronger centering of youth/students within curriculum
making, I refer to Roth’s (2013) idea of curriculum*-in-the-Making. He asks us to think
of curriculum as a living event occurring between educators, students, and the
environment or phenomenon in question. Drawing on post-modern ideas of suspending
“bifurcated-oppositions” such as teacher and student or western science and local
knowledge, instead, we can see curriculum as always in a state of becoming and creation.
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“Learners and teachers are the causal agents that bring about learning. New
knowledge is theorized as the outcome of actions that are the consequences
(effects) of the learning intentions (causes) of agents. It is through such
constructed entities, which make the present present again (i.e., re-present it), that
students are theorized to interact with their worlds.”
This idea connects well within a discussion of taking up authentic community issues such
as contamination/environmental injustices within schooling because these issues are also
always in the making, non-static. The conditions, understandings, and even the physical
existence of environmental justice issues are always changing and evolving, so the
representation of these types of phenomenon in a static lesson or curriculum is not
possible. It is easier to situate this idea within the act of researching or observing a
teaching/learning event that applying it to conceptualizing or planning an actual learning
activity. But it is useful for curriculum makers/planners and enactors to consider how to
create/design spaces within formal schooling for curriculum that arise from happenings,
discussions, and exchanges, and to accept and define these moments or events as
curriculum.
Implications
Based on the comparison of interviews and this curriculum it is clear that the
framing of the curriculum and the content focus reflected a consensus (among these
stakeholders) of the role of the students, positioning and the learning objectives
embedded in the curriculum. It reflected an emphasis on civic involvement engagement,
science, and technology literacy and using data and data sources to construct ideas and
positions. Community voice action-based curricula for social activism as advocated by
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Hodson (2003), defines strong learning as learning activities that encourage the act of
people coming together to respond to and confront important tangible socio and scientific
issues such as climate change, pollution, crime, and others.
The activities provided by this curriculum provided many opportunities for
students to learn about and engage with roles and positions that might be found within a
community response to contamination. As discussed, this like many written curricula
provides opportunities but is lacking in justice-oriented opportunities that ask students to
question and address dominant discourses related to environmental issues in their
community. These dominant discourses were identified as 1) a historical event shaped by
economic and historical forces 2) an important community civic issue, 3) an accident that
can be solved by technology and community resolve.
A justice-centered perspective (Bellino, 2017; Morales-Doyle, 2017) positions
students as curriculum developers/creators by providing spaces for them to ask questions
and form opinions about what, how, and why they are learning. In this case, this type of
framework would open up additional opportunities for students to construct alternative
framings or stories and take on additional or differing roles than provided in a predeveloped curriculum. This perspective would include students in the
design/development of curriculum by positioning youth (as well as other community
voices) to influence learning by allowing their own answers to the questions curriculum
researchers and educators raise about “what’s worthwhile?” (Schubert, 2009).
Viewpoints on the curriculum have previously been described as “orientations”
(Schubert, 1986; Watkins, 1993). While “orientation” suggests a stagnant ideology, the
term standpoint is more dynamic and acknowledges that marginalized people, those
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experiencing and most impacted by environmental inequities valuable insights that
problematize dominant discourses (Harding, 1992). The process by which this curriculum
was developed included several overlapping standpoints reflective of the community
collaborative nature of the process. A justice orientation would include or expand the
process and the curriculum to include spaces/opportunities for students to develop their
stances, identities, and actions toward this local environmental issue within both the
formal school setting and beyond. Doyle-Morales describes this outcome this way.
“For example, in studying an environmental problem in science class, a critically
conscious student might ask whether people are impacted differently by the
problem across the lines of race, class, or gender. Upon discovering that an
environmental problem does have a disparate impact, a critically conscious
student would ask about the sociopolitical and historical forces that have
contributed to this environmental injustice. (Doyle-Morales, 2017, pa.5)
It is important to note, that this very well could occur by individual teachers
adding to or adapting this curriculum to reflect their values and beliefs. However, I
believe that even written curriculum and textbooks should provide an outline of ways and
include knowledges that facilitate authentic transformative activities in students’
communities as well as opportunities to question the narratives being presented to them
to fully reflect the stated goals of many respondents which were, civic engagement and
action.

Recommendations for Further Research
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My research on this curriculum and the stakeholders and contributors to its
development began with an outsider viewpoint that centered this contamination issue
within an environmental justice perspective. Through interviews and exploration of the
viewpoints presented in the curriculum, I see the multiple ways that environmental issues
could be framed within the life of students and community members. This curriculum and
the voices that influenced its development reflect multiple positionalities which impact
how lessons, knowledges, and learning objectives are situated within the curriculum. And
perhaps more importantly, it demonstrates how learners especially those that are
intimately connected to a topic can bring their multiple feelings, experiences, and
positionings to these learning experiences. The idea of community influenced, or
community collaborative curriculum design is an area of research that is very sparse in
educational research. Fields such as public health and public epidemiology are beginning
to center affected community members knowledge, as solutions to public health issues
(Wing, 2005; Cacari-Stone et al. 2014). Participatory action research and participatory
curriculum development is an area of study and action by those interested in
environmental health, and environmental justice is an area that is needed. In a review of
K-12 published environmental education literature, Arodin, et al. (2018) summarized the
range of methodologies, emphases, and outcomes of 119 research articles conducted
between 1994-2013, and highlighted a need for enhanced measurement with a focus on
behavior and dispositions, and longitudinal studies that explore long-term outcomes of
environmental-themed education on youth. While these findings point out important gaps
in outcome-oriented measurement of environmental education, I believe that there is also
a need to step back and explore how these for the most part researcher/educator defined
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“outcomes” reflect multiple perspectives, community values, and norms, and connect to
the immediate and often complicated needs of communities experiencing environmental
problems on a daily basis. This area of inquiry suggests research that examines the
curriculum we are producing and learning spaces we are creating and implementing and
examine how those learning tools connect to the community and student concerns,
values, experiences, and priorities.
This study focused on only a static document (curriculum) and those that created
it. Further research is needed that explores the ways that students and educators bring
these types of lessons alive in the classroom and the community. Aoki (2005)
characterizes teaching as “dwelling between two curriculum worlds,” “curriculum-asplan” and “curriculum-as-lived” (pp. 159–160). He describes lived curriculum as a
complex system that is open and emergent. This acknowledgment leads me to ask; How
do educators implement, adjust and enact local socio-political themed curriculum, and
how does this framing, values, and experiences related to environmental issues or a
particular environmental issue, affect the way they envision, develop, and implement
teaching.
And lastly, in this research, I interviewed stakeholders both from within the
educational system and outside the formal definitions of education, e.g., government
representatives and community members. This revealed broader possibilities of how
schooling, specifically related to action-oriented projects by students and educators, can
and do interact with grassroots organizing, community groups, government policymaking to both produce learning opportunities for students and influence curriculum and
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educational spaces that connect students and schools to environmental problem solving
and environmental justice.
Conclusion
This research is built on the argument that scientifically literate community
members capable of critically interacting with the numerous and complicated sciencerelated policy issues are critical to the future of our world. It is also critical to the day-today health and social lives of marginalized communities that experience immediate
environmental hazards. It was found through this analysis that it is not enough to include
or even center socio-scientific issues in curriculum. I drew specific analytic frames from
the rich literature on critical place-based education scholarship as well as from the stated
goals of community members and others for the curriculum. Whose story, whose
knowledge, how students are positioned as actors about issues they experience are
starting points to the questions we must ask about learning spaces we create and study.
Bellino and Adams state,
When students see that the places they live are a product of decisions that are
social, political, and economic in nature, the conditions or “possibility” of
transforming their understanding are nurtured and can inspire more agentic
action (p. 282).
The clean-up continues today and in 2011, 1.4. Dioxane, a probable carcinogen
was identified in the TCE contaminated aquifer. A new treatment plant began operation
in 2014 to remove both 1.4 Dioxane and the TCE. The story continues, the role of
students as social change makers through scientific disciplinary routes, policymakers,
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engaged and knowledgeable students is a role that educators and those that design
learning opportunities toward these ends is not straight or settled.
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APPENDIX A
INTERVIEW PROTOCOL FOR UCAB MEMBERS/RESIDENTS












What is your role on UCAB, what group do you represent?
How did you come to be a member of UCAB?
How were you involved with the development of the TCE curriculum?
What were the various ways that stakeholders had input into the development of
the TCE curriculum?
Were there specific sections/topics you were more involved in or interested in?
Looking at it now, do you think the final product reflects what you would say are
the important topics/issues related to the TCE Contamination and Clean-up?
What are the most important facts or information you would want students to
have?
What are some ideas, beliefs, understandings that you would like students to come
away with, more broadly?
Looking at the table of contents, do you think there are things that are missing or
should be changed if it were to be taught now?
Do you think teaching about specific community environmental issues is a good
idea? Why or why not?
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APPENDIX B
INTERVIEW PROTOCOL FOR CURRICULUM DEVELOPERS













How did the development of this curriculum come about?
Who was involved in the development of this curriculum?
What were some of the guiding educational frameworks, theories?
What are the most important facts or information you would want students to
have?
What are some ideas, beliefs, understandings that you would like students to come
away with, more broadly?
Was the UCAB generally in favor of developing and implementing a schoolbased curriculum?
Were there groups or individuals that were not? Who and why?
Were there topics, activities or themes in the curriculum that elicited differing
opinions by stakeholders?
How were the opinions, ideas, and positions of all of the stakeholders gathered?
Can you describe the process?
How was this process of curriculum development different that your usual
process?
What were the challenges and benefits to this type of curriculum development?
How did you collaborate with Sunnyside School District to implement the
curriculum?
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APPENDIX C
INTERVIEW PROTOCOL FOR TEACHERS/ADMINSTRATORS












At the time of the development and implementation of the TCE curriculum what
was your role in Sunnyside School District?
How or did you participate in the development of the TCE curriculum?
How or did you participate in the implementation/teaching of the TCE
curriculum?
What were the strengths of the curriculum?
What were the weaknesses in either the curriculum itself and/or the way it was
implemented in your school?
What are the most important facts or information you would want students to
have?
What are some ideas, beliefs, understandings that you would like students to come
away with, more broadly?
Can you describe how the curriculum was rolled out, how were teachers trained,
etc.
Have you taught a multi-disciplinary topic before with other teachers in other
subject areas?
What are your thoughts related to that approach?
What are you overall thoughts about the curriculum and the way it worked at your
school during the year it was implemented?
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