
Situating Critical Indigenous Worldview within Western Academic Traditions: Place-Based and 
Culturally-relevant Science Education for Human Empowerment and Environmental 

Sustainability 
 

Christina K. Mae Hey 
 

 

Dissertation submitted to the faculty of the Virginia Polytechnic Institute and State University in 
partial fulfillment for the requirements for the degree of 

 
Doctor of Philosophy 

In 
Curriculum and Instruction 

 

 

 

 

 
George E. Glasson, Co-chair 
Brenda R. Brand, Co-chair 

Samuel R. Cook 
Gresilda K. Tilley-Lubbs 

 

 

March 14, 2017 
Blacksburg, VA 

 

 

Keywords: Indigenous worldview, science education, place-based education, critically-oriented 
education, culturally-relevant education, sustainability education 

 



 

Situating Critical Indigenous Worldview within Western Academic Traditions: Place-Based and 
Culturally-relevant Science Education for Human Empowerment and Environmental 

Sustainability 
 

Christina K. Mae Hey 
 

ABSTRACT 

Learning to value ourselves as uniquely endowed, understanding our irreplaceable fit into the 

social and environmental fabric, and becoming active agents woven into our communities will 

maximize our capacity for progressive change through empowerment. There are effective 

practices in orchestrating learning environments for empowerment that have ancient and proven 

roots but have become marginalized in contemporary education. These ways focus on fostering 

the development of unique gifts and group cohesion, as opposed the fostering of independence 

and competition, the latter being two ideologies not found in Nature when it is in balance and 

harmony. This reversal in paradigm will reclaim our ability to critically problem-solve and evoke 

transformative action by increasing the diversity of perspectives and talents focused on an 

endeavor. Central to this research is an exploration of the strategization involved in supporting 

cultural, cognitive, and creative capital—the gifts endowed to humankind that enable our co-

evolution with this specific regions of this planet. This research explores methods not only of 

maintaining the integrity of Indigenous voice through the process of research and reporting but 

also of using science as a tool for building community through a sense of critical Indigenous 

identity.  It is my hope that the data contained in this research will serve as a relevant, without 

being transferable, model of progressive educational approaches to ameliorate science education 

on a local, national, and global scale. 
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GENERAL AUDIENCE ABSTRACT 

This research is communicated in a way that attempts to situate Indigenous worldview within the 

context of Western academic traditions. It explores methods of non-hierarchal and reciprocal 

research engagement. This is done for the purpose of blending theory and practice in real-time 

for the use of science education as a tool for community empowerment and environmental 

sustainability. 
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CHAPTER 1 

INTRODUCTION 

One…Ojibwa story holds that when people are born, their spirits are in shock from 

leaving their loving world to come to this world, and they remain suspended until they 

receive nourishment from this life. People must know their own gifts and capabilities, 

strengths and weaknesses, interests and limits to be able to develop their self-esteem and 

concept of self. Self-knowledge and transmitted teachings are equally important, and 

people cannot effectively learn their purpose and actualize that purpose unless they 

receive both (Battiste, 2013, p. 162). 

This research is an act of love for past, present, and future through an exploration of 

relationality without hierarchy—an act of love to revitalize ways to nourish our selves within the 

dynamic living system of our planet. Held within these words is my negotiation of the Spirit 

which animates all things and my understanding of human philosophy. This is a work dedicated 

to continuing a conversation that began with those who came before me, those who presently 

share experience, knowledge, and context with me, and those who will continue it into the future.  

Rooted in that love is an inherent quest for both transparency and integrity. I have been 

thoughtfully mentored and trusted to carry and share sacred knowledge—sacred in that it retains 

the ability to extend beyond the capacity of one mind to completely understand or contain.  

Learning through the reflections of Caroline Ellis (2000) who regretted decisions she made 

related to the nature of Truth she told about her participants, I actively made choices about 

cultivating productive relationships with the capacity to extend well beyond this initial 

discussion. Aware that I am the research instrument (Rossman & Rallis, 2012), I employed 

strategies to constantly calibrate my perceptions of my sense-making. All of the data were 
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verified by me, my colleagues, and the participants to ensure the validity. I share this data and 

my interpretation of it as representative of the thoughtful work being done to educate the next 

generation, education being the act of mentoring others to become more complete beings (Cajete, 

1999; Pewewardy, 2015). Aside from the fact that colonizing trauma leaves everything it touches 

in an altered state (Lee, 2014), being born of a combination of flesh and Spirit, we never know 

anything but hybridity when we enter this human form of being (Trudell, 2008). Indeed, 

“colonial ways of being subvert an appreciation of the amazing life force that inhabits both the 

universe and human beings” (Kincheloe, 2006).  Therefore, to become complete we must 

acknowledge, support, and manifest this phenomenon. Conversely, to not do this is to forfeit 

tremendous beauty and potential.  

Positionality: Roots in Sequestered Intersectionality 

Personally, my hybridity was not fully supported through my schooling until I began 

doctoral studies, a phase of Western education in which the student is asked to assemble a 

committee of Elders. The committee I created was composed of mentors who each had distinct 

strengths and who all believed in my potential. They assisted me in charting a course of study. 

This plan of study had a required core, but upon that foundation I negotiated courses that focused 

on cultivating the potential of my unique contribution to the field of science education. This plan 

was a living document that was renegotiated as I evolved in my understanding of and 

relationality to the perspectives of others and the changing needs of a dynamic world. My 

committee mentored me daily throughout my studies, building a strong relationship with and 

understanding of me.  I would also intermittently prepare work for them to review; we would 

consider and discuss it together. Using their wisdom, I was guided in my next steps. I remember 

sitting at these meetings and thinking about all my experience with the institution of schooling. I 
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wondered why this kind of formalized education was not beginning in kindergarten. Because it 

had not started then, my potential stagnated. I marveled at the privilege I had been afforded in 

being able to be nurtured in this way but these caring Elders. During those discussions a seed 

was planted; I vowed to tell of how this level of empowerment can occur, beginning at a much 

younger age so that greater completeness could be not only achieved within a lifespan but also  

accessible to those who may not have the privilege I have been granted.  

Until recently, I was taught to keep my Whiteness overt and my Indigenousness covert. 

People of mixed White and Indigenous heritage live in a third space between communities. 

Historically, people of mixed heritage have been called upon to mediate between groups 

(Vizenor, 1990). However, Adams (1995) suggests that there are also significant disadvantages 

associated with living between cultures. King (2013) resonates this perspective and adds that it is 

challenging for “mixed bloods…who occupy these racial shadow zones…” (p. 92). From my 

experience, I can say that, in many contexts, we are not considered equal members of either 

community, which prevents our full participation in both; however, I also believe this to be a 

colonizing strategy as Indigenous communities historically have always been increasingly 

inclusive. That is, it seems unnatural for populations to actively impose mechanisms that self-

inflict the reduction of their population into extinction, either culturally or biologically. I realize 

that my family encouraged me to conceal my “Indigetude”, a word I invented to describe how 

my Indigenous consciousness informs my behavior (inspired by Fanon’s (1967) term 

“negritude”), to give me access to White privilege, which they thought would make my life 

easier and more comfortable, i.e. make me ‘conceptually-White’ (Ladson-Billings, 1998). 

However, it did not. Rather, it restricted my creativity and engagement in school. 
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As a result of attempting to keep a large part of my ethnicity a secret, my potential was 

limited. The educational system did not serve any purpose for me, except to socialize me to a 

distressing place of silence and invisibility (Fordham, 2000). Because I faced dominance, I was 

not “predisposed to perpetuate it” (Howard, 2006, p. 30). I empathize with students who feel it 

necessary to suppress parts of their culture so they can be accepted into the mainstream. I also 

understand how this hinders their development. I believe that all students need to be fully 

included and embraced in an equitable way to reach their potentials. It has been and continues to 

be important for me to explore and realize why parts of my ethnicity were concealed through 

colonizing forces and how that impedes my achievements; I do this to avoid being an agent of 

this type of oppression. The words of Deloria (1969) resonate in me,  “it makes a great deal of 

difference who carries this cry into battle” (p. 195). My experience gives me a unique vantage 

into forms of disenfranchisement, oppression, and marginalization that occur through the socially 

constructed process of schooling. Additionally, it also allows me to note alternatives; this 

research provides a narrative of how the opposite, i.e. empowerment through capacity building, 

is possible. 

Indigenous Hybridity: Strength in Unique Vantages 

Acknowledging my own hybridity is part of transparency, the exfoliation of my inner 

beliefs to be visible through my words and actions (Tuffman & Newman, 2010) and revealing it 

to others shows respect to them as sense-makers. Through allowing others access to how I am 

framing the world allows us to engage in open-ended and evolving conversations rather than 

terminating lectures. That said, it is important that this work allows you access to the foundation 

upon which my learning is constructed. Deep within that core are teachings that were designed to 

guide me along this path. These teachings were created through thousands of years of careful 
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observation, thoughtful participation, and metaphoric conveyance; Tribal Crit legitimizes the 

inclusion of such forms of ancient research in modern Indigenous discourse (Brayboy, 2013). 

Use of this ancient research in contemporary discussion also serves to dissolve “apartheids of 

knowledge” (Bernal & Villalpando, 2002) and create platforms of equity for the valuing of 

diverse worldviews. Additionally, Momaday (1997) notes the importance of anonymous 

contributions by thousands over generations to the momentum of human understanding for 

millennia to come. That said, the concept of hybridity in the balanced and harmonic creation that 

goes on in this world is fundamental to understanding how we are intended to participate in the 

functioning of this world.  

Hybridity is a belief that began in ancient worldview and is reflected in enduring 

teachings, like the teachings of the Earthdiver, Nanaboozhoo—a being whose unique strength 

lies in his ability to see from more than one vantage (Vizenor, 1981). Nanaboozhoo is of mixed 

origin: half human and half mysterious divinity. As this sort of being, he cannot live as one or the 

other, but must live in the seam. Although that is a challenge, it is also the basis of his resilience 

and ability to be a part of transformative change in the world.  

Nanaboozhoo’s mother was so beautiful, funny, hard-working, caring, and pleasant that 

she had attracted the attention of one of the gods and as a result, created Nanaboozhoo. The 

Anishinaabeg, the People, were not always kind to Nanaboozhoo because when sickness killed 

some, it did not kill him. In fact, the people seemed only to be sweet to Nanaboozhoo when they 

needed his strength. In addition, Nanboozhoo’s dad was never around because he was a god. 

Nanaboozhoo missed his presence, but this also meant that his mother had to work twice as hard 

without a partner around to help her. So instead of Nanboozhoo’s unique strength making him 

happy, it actually made him quite sad and angry. He decided he would find his father and harm 
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him to teach him a lesson. However, his father was stronger and had a greater power to hurt 

Nanaboozhoo. 

Nanaboozhoo’s father knew that the worst way to injure Nanboozhoo was to hurt his 

heart because Nanaboozhoo had his mother’s sweetness. Therefore, Nanaboozhoo’s father made 

the lakes swell until they flooded the land. Everyone but Nanboozhoo and the animals who could 

swim and fly died. Nanaboozhoo found a log in the Great Lake and got on it. 

Nanboozhoo floated and as he drifted he thought about his feelings, his anger, his actions, 

and now his lonely predicament. Slowly the animals who could swim and fly came to rest on 

Nanaboozhoo’s log. He told them stories until he had no more to tell. Without stories to tell, he 

began to realize he was hungry, but he could not eat his animal friends because he had no one 

else to keep him company. The animals were also hungry, so he asked them to help him make a 

new land so that they could once again find food. 

First Nanaboozhoo tried to dive to the bottom of the great lake to retrieve some Earth so 

that he could begin making the new land (for this reason all hybridized being after him would be 

known as Earthdivers to evoke recollections of how this strength can be used in creation). 

However, he ran out of breath before he reached the bottom. When Nanaboozhoo returned, he 

and the animals thought hard about how to solve their problem. They remembered that the land 

had initially been created with the help of Muskrat, so they asked him for his assistance. Muskrat 

was also aware of how the land had first been created and how his ancestor had perished in the 

process.  Although he was scared, he also knew his obligation to the future generations from 

whom he borrowed his earthly home, so he agreed. He dove to the bottom of the lake, retrieved 

the mud, and ran out of air before surfacing.  
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Nanaboozhoo and the other animals noticed Muskrat’s body as it floated limply to the 

surface. They felt disheartened because they thought their friend was dead. However, when they 

retrieved Muskrat’s body, they noticed that he was still faintly breathing. Muskrat regained 

consciousness and they all agreed that was spared by Creator because he had attempted a task 

that was greater than himself. In Muskrat’s paw was the mud he had promised. Nanaboozhoo 

held the mud in the air allowing the four directions to carry it away and create a new land.  

The Four Directions took the mud, dried it, and blew it spreading it evenly over the back 

of Turtle. When they had finished, Nanaboozhoo sent Wolf out to explore how big it was. Wolf 

got old and died before seeing all the world and returning with news to Nanaboozhoo. 

Nanaboozhoo decided that it was okay to not know the greatness of everything you create. 

However, he hoped the land was big enough and rich enough to provide for all the animals who 

had helped him. Additionally, he hoped it was small enough that he could find a friend with 

whom to share it.  

Even though the animals loved the water, many fell in love with the land also. Some 

loved it so much that they chose to leave the water for much of the time to live on the land. As 

they began to live with the land, they noticed they were altering the smooth consistency of the 

surface. This disruption might seem destructive to some, but those who knew better recognized 

how change is both necessary and beautiful when done in a balanced and harmonizing way. That 

is, as each being created within its niche in its own way, the consistency of the land became 

filled with surprising undulation that made the monotony more interesting.  

As Nanaboozhoo and the animals worked side-by-side in the co-creation and then daily 

re-creation of the world from within their individual, yet overlapping and intertwined niches, 

they began to notice how when they slept, the Four Directions did not. Wind continued picking 
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up seeds and dispersing them and Water wound its way to quench the thirst of the plants who 

were stuck in one place. Once realizing this, everyone prayed that this creative participation of 

all the gifts of everything around, even those who seemed to work in invisibility, would be 

remembered and their right to thrive would be honored and defended. They prayed that the 

people would not forget the importance of all things and that the existence of all things would be 

revered as equal because all had an active, unique, and necessary part in the creation, 

maintenance, and re-creation of our collective home (Vizenor, 1981). 

This teaching is cumulatively passed and adapted through the generations in relation to 

the relevant contexts in a dynamic world, but the underlying messages remain consistent when 

told by a storyteller who understands the power of words (Momaday, 1997). People have always 

negotiated a struggle between the past and the present to manage this intersection. In my telling, 

although “there is a consistent symmetry” between it and the “aesthetic foundation” of how 

others tell it (Momaday, 1997, p. 27), you may notice an inflection on the importance of 

hybridity. Additionally, Nanaboozhoo is not the only Earthdiver, and is, in fact, a co-creator; it 

was Muskrat who dove to retrieve grains of land that seemed lost but could be re-assembled into 

building a new foundation (Vizenor, 1981). We are the land and the land is us (Momaday, 1997). 

When Muskrat dives to re-construct the land, he dives to model for us this process of becoming 

complete so that we may continue our paths beyond disrupting traumas. Therefore, we must 

consider not only hybridity but also the nature of co-creation in the construction of a new 

foundation. 

 I share it to frame this research, to highlight rather than sequester this sensitizing concept, 

one that persuades my thinking, is to manage or bracket its influence (Charmaz, 2006). However, 

Native America is a vastly diverse place. Consequently, it was important for me to branch my 
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understanding out to other Indigenous contexts to see if this relevance held in my perceptions of 

Indigenous pedagogy.  For this reason and others, I chose to do this research in an Indigenous 

setting very different from that which I was familiar. 

Indigenous Mentorship: Capacity Building for Empowerment 

I conducted this research with the Native American Community Academy (NACA), in 

Albuquerque, New Mexico. The school is striving to provide relevant education to a culturally 

heterogeneous mix of Native American secondary students. The school blends Indigenous 

ideologies that align with contemporary Western educational foundations to provide relevant 

experiences that are culturally and environmentally situated (Native American Community 

Academy, http://www.nacaschool.org/about/mission-and-vision/), a curriculum aimed at 

mentoring students to become complete beings in a complex world of tradition, adaptation, and 

change in which hybridity is a function of resilience (Cajete, 2016).  

The ideograph known as the Man in the Maze is a product of Southwestern Indigenous 

worldview. I think it is an important guide in how to frame NACA’s work of embracing 

hybridity and utilizing it for progressive and transformative action. The Man in the Maze is not a 

teaching from my tradition, but viewing things through a kaleidoscopic cultural lens is one that 

allows for correctives to enhance how we language human experience more accurately (Whorf, 

Carroll, Levinson, & Lee, 2012) through abductive means, the radiating exploration of a problem 

out in all directions to find the boundaries of its dimensionality (Charmaz, 2006; Delgado & 

Stefancic, 2012).   That in mind, it is not my intention to alter anything about the teaching, but 

rather to offer my perspective in the hopes of ‘spore-ing’ generative and continuous discussion 

on this topic (G. Glasson, personal communication, February 11, 2016). 
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The O’odham people of the Southwestern United States believe that Creator made the 

world from His own dirt and sweat and, as a result, Earth has always reflected this beginning 

(Myers & Gryder, 1988). The making and remaking of the world was never presented to us 

under the false pretense that it would be a clean or easy process. This becomes an integral 

manifestation through which we negotiate a concept called ‘life,’ a term endowed with great 

meaning.  Accurate translations between languages are often cumbersome, if not impossible 

(Highwater, 1981). Indigenous concepts do not transpose onto English as our languages are 

ideologically rather than phonologically driven. That is, tribal communication derives sense from 

concepts whereas modern English, as a written trade language existing at the confluence of many 

languages, utilizes arbitrary sounds to convey meaning (Highwater, 1981). However, a blending 

of worldviews opens opportunity for rethinking symbolic definitions that possess expansive and 

interpretive metaphoric meaning to guide us into the unknown challenges of the future (Bell, 

1992; Whorf, Carroll, Levinson, & Lee, 2012).   

The word ‘life’ in English is an anomalously expressive word encompassing deep 

ideological understanding. It is a word that entangles time, experience, and biology as being 

interwoven and inseparable along a continuum. In western worldview, this idea could be 

represented by a unicursal labyrinth, something representative of the concept of a bending path 

formed by a single and unbroken line. Indeed, the Man in the Maze is located within a landscape 

that could be interpreted as being depicted in this way. However, the concept of ‘uni’ is not 

congruent with Indigenous thought, which “is based on relational thinking. That is, all things, 

including humans, are interrelated, and this interrelationship is the foundation for harmony and 

balance of the “multiverse” that comprises the natural world” (Cajete, 2016, p. v). This allows 

insight into one way in which Indigenous worldview diverges from Western thinking in framing, 
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but intersects on a common purpose, in this case the concept of mentorship and its role in human 

completeness.  

At the top of the path, is a man, or rather a being; however, that being is not the one who 

must struggle with solving the maze (Myers & Gryder, 1988). That is, as we look upon our 

journey we do not see ourselves as if from above but rather outward from the vantage of the 

windows with which we are equipped: our eyes. Therefore, as we look upon the maze, the being 

symbolized within it is a mentor and companion. The People who generated this symbolic 

representation were highly complex and sophisticated. That said, I believe they could have 

drawn this figure providing a great deal of graphic detail to help us identify this mentor if that 

had been their intention. I believe a simplistic outline was provided as a place-holder for a 

metaphoric purpose: that the ‘mentor’ could be uniquely evaluated, recognized, interpreted, and 

interchanged by each individual negotiating the maze of life, an extrapolation retaining the 

ability to transcend specificity of context (Bell, 1992).  We were never intended to walk our path 

without the assistance provided by someone who already exists within and has experience with 

it. However, the maze itself should be interpreted beyond a cyclical path fraught with 

challenging kinks. 

This Indigenous maze diverges from concepts of Western mazes. A person who ascribes 

to Western thinking believes a maze is entered from the outside with the intent of exiting from 

another site found usually on the opposite side of the periphery, often as a way of hiding from 

potential danger. However, this Indigenous maze begins on the periphery and is only exited 

through reaching the center, similar to completing a challenge in a video game and being 

magically transported to another, elevated and increasingly challenging, level. The passing of 

each level providing the essential knowledge and skill to begin forging a way through our next 
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evolution (Myers & Gryder, 1988). We begin our journey from the outside of ourselves and our 

mentor(s) help us along a journey of finding our centers, a journey of reconciliation and 

reconnection to all the pieces of our selves and the mysterious ways in which they uniquely and 

necessarily intersect (Bhabha, 1994). Completing these cyclical progressions facilitates the 

finding of greater awareness, balance, and completeness (Cajete, 2000; Dewey, 1916).  

It is a journey through the cyclical gears and realization of the interconnecting hoops of 

life (Glanzberg, 1999) beginning in the metaphoric darkness of a mountaintop cave and 

gradually winding its way through the confusion of progressively reaching the metaphoric light 

on the valley floor where, in our final steps, Sun illuminates all that had been concealed in 

shadow (Myers & Gryder, 1988). Interestingly, the venture begins at a place of elevation. To 

many, including Cajete (1994), elevation is representative of a goal; that is, to look to the 

mountain is to begin a trek imagining a place of enlightenment and the difficult ascension 

required to have the ability to look back on it clearly from above. However, Black Elk would 

complicate this by adding that to look from that height reveals how small that path is in a 

seemingly infinite world (Black Elk & Neihardt, 1979). Freire (1973) would concur with Cajete 

(1994) in striving for elevated understanding and would also stand with Black Elk on top of the 

mountain only then able to realize the sacred nature of complexity (Black Elk & Neihardt, 1979). 

Freire (1973) considers self and community actualization to be a process as one from naïve over-

simplification to that of perpetual critical consciousness, a gradual transformation from assumed 

‘expertise’ due to limited experience to that of genuine humility rooted in community by way of 

prolonged and integrated interaction. The latter is more challenging, as it requires the resilience 

to endure constant friction and the fortitude to withstand self-doubt. Although the maze holds the 

ability to conceal our presence, that approach will not facilitate its resolution. Many will retreat 
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while the entrance is still in sight, afraid of becoming lost, not realizing that this is the only route 

to being found. Only the brave will choose to begin and persist on this arduous mission, but 

those who do will also realize the sense of fulfillment only acquired through human and 

environmental connection, a fully developed embodiment of relationality. 

The Man in the Maze is not a depiction of self (Myers & Gryder, 1988), wandering a 

lonely conduit through the complexity of life alone. It is not a teaching of the disjointed nature 

through isolated existence. Rather, it is valuable piece of ancestral wisdom revealing 

connectivity to others who guide us through a continuous path towards clarity and cohesion. It is 

a teaching that encourages us to think of how we find ourselves through the valuable and 

indispensable support of our communities. Additionally, it is this interaction that spawns cultural 

preservation to reify the regenerative strength of the whole cycle for the generations ahead in 

honor of the generations who preceded (Blackstock, 2011). Once we are grounded in an 

understanding of this symbolism, we realize that we were never intended to walk alone 

overwhelmed by confusion we were never equipped to handle, but rather are promised 

opportunity for authentic mentorship and companionship along a trajectory that has already been 

mapped for us on a path to human completeness.  

NACA is an institution engaged in reclaiming this reality of unique path negotiation 

through mentorship. I visited classrooms and attended professional development to observe how 

this is being done. I interviewed and engaged with participants to grasp their vision for how they 

intended their efforts and directions they imagined for growth. I created tools that wove the 

strategies being used with this vision and witnessed how they were implemented. Finally, I offer 

implications for this research and interaction. As you read this dissertation, think of 

Nanaboozhoo and how he noted the tremendous impact of the silent yet constant force of the 
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four directions in the creation of the world. The glacial speed of such forces as erosion go 

relatively unnoticed in short time frames, but in longer periods are capable of radical 

transformation of the landscape through persistence—persistence done with the integrity of 

restoring balance and harmony. This research methodology and how I imagine myself as a 

catalyst is inspired and molded by the unrelenting forces of Nature, forces interpreted and 

conveyed to me through teachings on what it is to truly be a peaceful protector in a complex 

world. 

Indigenous Revolution and Revolutionaries: Peaceful Protectors and Change Agents 

The Anishinaabe, the People, make their home on the Great Lakes because they provide 

the People with a tremendous bounty, which makes their lives more enjoyable. However, it is 

well known that nothing in this world is perfect. So even things that bring tremendous blessing 

can also bring tremendous hardship; this is one way in which our world maintains balance—it is 

one way we are humbled and are reminded of our fragile, yet necessary, hoop in the web of this 

world. 

One day, a couple was out fishing for the delicious Ogaa, Walleye. It is quite common 

for the Great Lakes to quickly embroil themselves into a storm. It is because their size is so large 

that their differences from the land cannot be ignored. They have great abilities to heat up and 

cool down at different rates from the land and this differential creates dramatic collision and 

friction in the airs where they meet.  Large waves, strong winds, and rains that lashed and 

blinded the couple destroyed their jiimaan, canoe, and they drown. This is sad because their 

place in the community of this world would forever remain vacant. All the things their ancestors 

imagined they would do, would remain undone, especially their most important task of raising 

their son, Zhomin, to be a good man and a responsible part of his world. 
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However, children are very important to the People as their young minds have not 

become calloused by the hardships of this world; this allows them to speak with Creator without 

the interference of these scars. For this reason, Zhomin was happily received by Nokomis, his 

grandmother, to love and raise. She loved and mentored him as his parents would have done and 

possibly better as Elders have learned the art of patience. Zhomin grew to be an excellent man 

and a leader in his community.  

He cared for Nokomis as her path in this world was ending and she was preparing to 

journey to the next and rejoin the ancestors. Before she crossed over, she told Zhomin to come 

close. She used her weakening breath to tell Zhomin of a stranger that would come to find him. 

She told him to remember what she had taught him, but also to do what the stranger requested. 

Zhomin agreed and with that, Nokomis happily and quietly passed into her next existence. 

Zhomin was very sad. He spent much of his time tending the grave of Nokomis. During 

that time, he could feel her presence through the resonance of her teachings and words. One day, 

while at the grave, a very tall and odd-looking man passed Zhomin and asked where he might 

find the village Elders. Zhomin said that he would take him to them. On the way, Zhomin and 

the man stopped at Nokomis’ waakaa’igan, home, and Zhomin offered him food, as is the 

custom of the People to make outsiders feel comfortable and welcome. They ate and then went 

on to see the Elders. 

The stranger told the Elders that he was looking for a good man. Not all words between 

languages are smoothly translated. The Elders understood that the man was looking for an 

ogichiidaa, one who works so that others may live in greater peace. The man understood this as a 

warrior, but his understanding of this word was different in that he did not understand the nature 

of how the Anishinaabeg fight—a battle not of harming others, but of the persistence to endure 
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until equilibrium can be re-established. This misunderstanding would manifest itself in the 

following days.  

During the days that followed, Zhomin and the man talked, ate, and rested in the day and 

dueled at night away from the village as not to upset the People’s tranquility. The man lashed out 

at Zhomin with his tremendous reach, and Zhomin tried to endure the lashes. The man assumed 

that it was because Zhomin was small that he did not fight back. It was not. The two men just 

had disparate views of how battles were fought—one through brute force and the other through 

mental and physical endurance. Through the time they spent together, the man began to 

understand this alternative way of being a warrior, however the lesson cost him his life.  

He told Zhomin that it was a sacrifice he was happy to make. For in his time with 

Zhomin, he had gained a lifetime of knowledge about how to live well in this world and was 

ready to journey to the next. He told Zhomin to watch over him as his physical body became 

once again part of the Earth as it would bring a blessing that reminded the People forever of the 

power of Zhomin’s sweetness even in the face of adversity and misunderstanding. He thanked 

Zhomin, shut his eyes, and peacefully drifted to his next existence. Zhomin buried him next to 

Nokomis and tended his grave as he did hers.  

One day, when Zhomin visited the graves, he noticed a strange plant growing on the 

man’s grave. Each day it grew larger and larger at a wondrously fast rate. Sensing that it was 

about to mature, he decided to ask the Elders if they had ever seen anything like it. Indeed, they 

had not. They peeled back the protective leaves and noticed how all the seeds were aligned 

shoulder-to-shoulder supporting each other in close proximity. They decided to taste one of the 

kernels and remarked how each was sweet and delightful. Everyone stood in wonder as the fruit 

that they held was a perfect model of how the Anishinaabeg endeavored to exist as a supportive 
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community, each piece endowed with an inviting nature so its nutritive gifts could be shared; this 

fruit would forever remind the People when they ate it of what the stranger had learned from 

them—how to live well by supporting each other and to nourish our communities with our 

unique strengths (Johnston, 1976).  

Conclusion 

It is one of my hopes that, through this research, you see the love of wisdom burn as 

brightly within me as it has in my predecessors as “a fragment of a much larger whole” 

(Momaday, 1997, p. 25). I hope you will see me not only describe but also put all that I have 

learned into real-time action in a way that manifests what I have discovered through this study of 

what it is to be Indigenous.  It is an equation that is two-fold in that Indigenous worldview is 

rooted in expecting, supporting, and relying upon diversity as well as being in a constant quest 

for relationality to every component of the system that creates it, just like that found in the 

ecosystems of Nature itself (DuLuca, 2014). Therefore, this is not just an ethnocentric study of 

proving the words of others through designing and carrying out my own project, but one that has 

larger concurrent action and future implications. It is a piece of a re-volution (turning back) of 

ideas that reunites our cognitive filters (our cultures) and enables us to have conversations about 

the nature of humankind (Momaday, 1997) and how we coevolved with this planet as a species 

(Cajete, 1999).  As hybridized creatures mentored in the arts of careful observation and 

thoughtful participation with Nature—‘science’ and ‘engineering’—we were able to become 

beings capable of understanding our roles, monitoring our impacts, and respecting the 

contributions of others (both human and natural) to function in coexistence. To elaborate on this 

concept of re-awakening our ability to learn from Nature for the purpose of sustainability, I offer 

this poem based on my personal experience. 
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Elders talk of time… 

Remembering how all things spoke… 

In common language… 

The product of intent listening. 

 

Rock people, plant people… 

Winged people, finned people… 

Four-legged, two-legged… 

Fluidly sharing a communication bent on understanding for cooperation. 

 

Teachings now fall… 

Like leaves drying and withering… 

For a change of season… 

Absent of consciousness. 

 

Epidermalizing Other’s ways… 

Through our skin… 

Breaks our hearts… 

Separating our minds to build resilience. 

 

Trade languages corral… 

Us into forgetting Nature’s essence… 

Isolating us in landscapes of incomplete dreams… 
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Frustrating our navigation as we remember how beauty should walk undivided. 

 

Knowing is now built on fragments… 

Constructed upon gaps rather than within substance… 

Architectures dwelling on mythical non-sense… 

Straying from proven foundations. 

 

The old ones tell stories better… 

Aware of metaphoric power… 

Their tongues wrapping organically around… 

Regenerative Earth balances in hugs. 

 

While we appear to sleep… 

Others think they Columbus… 

By renaming what had already been told… 

To our toes through the dirt… 

To our hearts through the fire… 

To our lungs through the wind… 

To our souls through the sunrise… 

To all that we are through the energy of being. 

 

I was a quiet girl who was just like those with whom I spent my happiest times, my 

Nokomis and Nature. For some, words are used to fill spaces that feel empty, but this need for 
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the company of dialogue was unknown to me at that time. I could be with Nokomis and Nature 

and learn from their seemingly quiet, yet patient and steady ways about how to live in a good 

way.  For as peaceful as this sounds, it is not without challenges. When our minds are in a 

different shape than our language, we have nowhere to hold our thoughts, so they evaporate 

(Whorf, Carroll, Levinson, & Lee, 2012). Because we cannot squeeze one into the other, we 

often give up and choose wordlessness. Our thoughts become sacrificed through this invisible 

form of oppression. Additionally, for as much as we need to continue to learn from Nature 

through her unique forms of communication, without a mastery of a language of the People, we 

cannot speak to ourselves to think, so we cannot learn (Momaday, 1997, p. 103). As a young girl, 

I could perfectly fit myself within a Natural system, but without the command of words, I could 

not use this fundamental tool to unlock anything new of myself to grow within my ecosystem 

(Bentley, 2010). This containment of spirit through lack of access to appropriate language does 

not happen by accident and it reminds me of a teaching about Spider Woman told to me by 

Gordon House, Jr. who heard it from his grandmother, Diné Elder, Caroline Elizabeth House. 

 Spider Woman used to be the only one who could weave.  Because of this, the People 

depended on her for blankets and clothes. She appeared necessary to them because she dispensed 

things that the People believed were essential for their survival and could not be procured in 

other ways. This made Spider Woman feel great and powerful. It also had the impact of making 

her feel so much bigger than the People because they were made to feel so incredibly small and 

powerless. Her generosity widened a gap rather than closing it. 

 One day, someone thought they could be helpful to both Spider Woman and the People. 

Spider Woman was very wise and had given solid advice to some of the greatest heroes the 

People had ever known. Being as clever as she was, it seemed strange that she had never thought 
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to just teach the People to weave for themselves. Of course, it had occurred to her. However, 

everyone had assumed she had not shared this information because she was kind and wanted to 

continue a relationship of service to the People. At that moment, they were not yet able to see the 

difference between to and with as we can now. They did not see that this generosity was actually 

a form of weaving also carefully designed by Spider Woman to keep the People from the beauty 

of participating in creation. They were actually enslaved by her through her denying them access 

to empowerment through unique contribution. 

 I believe the person trying to simultaneously help the People and Spider Woman through 

sharing the knowledge of how to weave, eventually came to the realization that Spider Woman 

intended to withhold this information from the People to control them. Although Spider Woman 

was greatly respected, it was never expected that she was perfect, so this theft was committed 

out of genuine concern for Spider Woman. She was valued as an Elder and it was believed that 

she should have her burdens lifted by the help of others. This person, wanting to alleviate Spider 

Woman’s work load, hoped that one day Spider Woman would see this as an act of beauty, but 

she never did. In fact, her preoccupation with the loss of her ability to continually ascend to 

greater and greater power through oppressing others consumed her and broke her heart. This is 

tragic, but it also left footprints in our thoughts so we could learn from her faults when we were 

ready. Because of her choice, we can now imagine a different path for ourselves and for our 

children. It is said that smart people learn from their errors and wise people learn from the 

mistakes of others (G. House, Jr., personal communication, January 15, 2017). 

 This research is representative of my learning to weave ideas, practices, and words to 

create new possibilities. I am still the quiet girl who learns from Nature’s teaching. I have not 

been assimilated or forgotten this way of original thinking. As a hybridized and complex being, I 
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have added new layers that have also given me options of creativity that I can draw upon when it 

is required of me to help re-establish harmony (Highwater, 1981). My purpose is to reveal how 

communities can be strengthened through trust and shared vision for how to empower youth in 

ways that do not prepare them to leave their communities but rather give them the option to 

return and become essential components of those societal quilts, components that will enhance 

collective resilience through creative, critical, and relevant problem-solving. It is our children 

and their unique gifts who will re-establish the foundation of prioritizing the cumulative, 

generational, Indigenous, place-based knowledge (Brayboy, 2013) that will inform decisions 

about sustainable global connectivity (MacPherson, 2006). 

 This cultivation is an imperative step in the paths of our precious children so they can 

become the beautiful dreams and legacies of the ancestors, irreplaceable contributors of what the 

ancestors felt the world needed to be more whole for all the generations who come after. Unlike 

our relations of the past few centuries, those living today are blessed with the capacity to witness 

tremendous changes within our lifetimes in the re-inhabitation of ourselves and the ecosystems 

with which we co-evolved (McCoy, Tuck, & McKenzie, 2016). Place-based, Indigenous inputs 

are critical at this time to re-claiming human niches within Earth’s systems rather than allowing 

colonizing forces to continue to exploit Her (Greunewald, 2008; McCoy, Tuck, & McKenzie, 

2016). 

 This research is the capstone of a challenging, yet beautiful component in the negotiation 

of my personal maze. I am aware of how I have been mentored for my next steps in which I 

accept leadership opportunities and how I am trusted to do them well: to find my voice and 

become versatile with it so it may be heard in any council and considered relevant to an 

emergent people in the process of re-unification across Turtle Island and beyond. It is my hope to 
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show how this dream can become increasingly ubiquitous across the landscape rather than 

existing in rare pockets of relevance and excellence, beauty. It is my vision that educational 

institutions are built to serve and empower children and communities through a caring process of 

thoughtful cultivation of unique potential. This research will tell of how one institution, created 

to serve the needs of its community (Lee, 2010) embraces, supports, develops, and encourages 

hybridized youth through thoughtful mentorship (Lee, 2009) to work cooperatively with others, 

find irreplaceable voice, and use it to empower their communities (Pewewardy, 2016).  As a 

researcher, I hope to act a the peaceful protector and change agent who wages a battle on 

oppression through sharing this learning community’s story so that it can serve as a model that 

incites transformational educational change. This narrative will also show how this school’s 

mission to educate complete beings can use science as a tool to community sustainability (Native 

American Community Academy, http://www.nacaschool.org/about/mission-and-vision/). 

The rekindling of the Seventh Fire from the embers of what has been and transforming 

those into productive use for a new age of symbiosis is upon us (Cajete, 2016). A respect for the 

valuing of knowledge equally will bring us together in the common purpose of understanding our 

co-evolution with this planet and our deepened responsibilities to it as increasingly complex, 

rather than assimilatable beings (Momaday, 1997). This dissertation will give insight into 

strategies for reclaiming our own sustainability and that of the environments with which we are 

so intimately intertwined, specifically through the educational experiences, fundamental to 

human being, that we can provide in science classes that are mindfully orchestrated towards this 

goal of reaching potential through empowerment. 
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CHAPTER 2 

LITERATURE REVIEW 

Introduction 

 The true emancipation of any people will only come as a result of the battles they fight 

for themselves; that is, “freedom is acquired by conquest, not by gift…It must be pursued 

constantly and responsibly. Freedom is not an ideal located outside of a man…as a myth[ical and 

elusive entity]. It is rather the indispensible condition for the quest for human completion” 

(Freire, 1970, p. 47). In a colonized state, Indigenous People continue the emancipation begun at 

the time of European contact in the spirit of our ancestors who carefully planned our paths to 

freedom, paths whose strange curves help us in both restoring harmony with the workings of the 

earth as well as pursuing our own completion (Cajete, 2000, Dewey, 1916).  

 Indigenous People are those who co-evolve with continents as integrated components of 

complex and thriving ecologies before colonizing forces attempt to imprison minds and 

behaviors through disruption and disorientation with concepts of hierarchies--both human and 

natural (Pewewardy, 2005). ‘Indigenists’ are people who immigrate to places and ally with 

Indigenous People through the authentic valuing and prioritizing of contextually derived 

knowledge (Battiste, 2013). These two kinds of people are invaluable to the Indigenous 

education of the next generation.  However, there is another kind of person on this continuum, a 

person who believes they support locally-derived (place-based) knowledge developed over 

millennia, but unknowingly progress dispensed agendas of a shape-shifting colonizer 

(Corntassel, 2012). I introduce the term ‘Indigencolonizer’ to describe this well-intended, yet 

dangerous entity on this proposed spectrum of Indigeneity and its alliances. 
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 I try to keep Corntassel’s (2012) concept of shape-shifting colonialism ever-present in my 

critical awareness. Colonialism must shift to make itself difficult to locate and, thus, retain its 

endemic nature (Brayboy, 2013). It does this to impede the progress of the intelligent people it is 

engineered to oppress. That is, it is continually redesigned to remain virtually invisible, eluding 

our consciousness unless we are vigilant and train ourselves to be wary of places it occupies and 

forms it takes. Indigencolonizers are those who unconsciously perpetuate this type of 

marginalizing agenda. In fact, like Freire (1970), I too believe these individuals are the most 

pervasive and affective agents of forwarding colonizing schemes, as their role in the exploitation 

and oppression of others is not even visible to themselves.  However, I also believe that if they 

became aware of this, their efforts could be harnessed and catapulted in a new and more socially 

progressive direction. I would like to provide an example of a common occurrence in the well-

intended, yet resultantly oppressive education of Indigenous Peoples via Indigencolonizer 

initiatives. 

 In February 2016 I met a woman who earnestly believed she valued Native People and 

their ways. She shared with me her initiatives to revitalize Indigenous language on an established 

reservation for Native People in the United States. She reported how hardships found in these 

places led to inevitable outcomes like high rates of teen suicide. I attempted to converse with her, 

but soon realized that she preferred sermonizing about her version of reality. Although believing 

herself to be an ally of Indigenous People, she actually perpetuated colonizing schemes; that is, 

the deficit thinking she harbored not only inhibited herself from seeing Indigenous People as 

capable of self-determination but also infected those with whom she worked with this mindset. 

Within her specific project, she failed to see that another’s home can never be a place of nothing 

but rather is a place possessing everything in that person’s awareness. She failed to see that 
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languages are not things to be preserved just for the sake of them not vanishing. They hold 

divergent and invaluable meaning to abductively uncovering the true nature of reality and our 

successful interaction with it. She also failed to see that teen suicide at any level is an 

unthinkable tragedy and not ethnically specific.  It is a national problem in a society that assumes 

we are knit to a social fabric via conformity rather than through the unique idiosyncrasies with 

which each individual is specially endowed and must provide to facilitate affective group 

function (Cajete, 2000; Deloria, 2012). I have replayed this interaction over and over in my head 

thinking of how I might have been more affective in conscientizing her efforts to the Indigenous 

People she so clearly hungered to benefit. I believe the key to enhancing efforts like this lies in 

first inciting the equal valuing of all beings and knowledge as co-evolutionary elements of 

complex ecosystems through envisioning actual community assets and resources rather than 

imagining deficits.  

Colonization and Indigenous Knowledge 

 Colonizing practices dissociate embedded elements of environmental systems from their 

contexts for the purpose of exploitation, including the humans who co-evolved with those 

landscapes (McCoy, Tuck, & McKenzie, 2016).  That said, Indigenous People, among other 

beings like bees, have been objectified and imagined as annoying menaces until the integral 

support they offer as part of their ecosystems is realized. Bee and his tribe pollinate flowers and 

are responsible for the creation of every third bite of food humans consume (Spurlock, 2015). 

Collectively, bees have become a concern because their numbers are dwindling and, as a result, 

many food crops are being threatened. It should be noted that it is disparate from Indigenous 

worldview that beings who lack human voice seem to only possess rights in association with the 

comfort and survival of people (Corntassel, 2012; Gunn Allen, 2008). However, that is the case 



27 

with Bee and there are many factors affecting the decline of their populations: disorientation, 

stress, toxins, and malnutrition (Spurlock, 2015). All of these factors also affect Indigenous 

People. 

 Western knowledge is dispensed from a centralizing entity.  Although that knowledge 

takes precedence over local understanding as a result of pervasive and colonized mindsets, it 

applies to nowhere specifically and should, therefore, only ever be used as a guideline (Menzies, 

2006). However, the opposite is true due to the myth of objectivity in Western science (Battiste, 

2013). In the United States, agriculture follows a capitalist model of industrialization and 

mechanization in the belief that efficiency and profits will be maximized through this approach. 

In this model, the profound impacts of seemingly minute details are often overlooked due to an 

inflated belief in anthropogenic management, details like the relationship Bee has developed 

with Nature since they met. Agricultural policy has coerced the imposition of monocultures at a 

scale exceeding the capabilities or interests of Bee to organically connect with Nature. For this 

reason, bees are transported around the country to fix environmental disaster caused by over-

sight and over-simplification (Spurlock, 2015). This undermines the intimate relationship 

between Bee and Nature by not allowing for their interaction to be expressed as one of genuine 

reciprocity and integration. Rather it is one of imposition and detachment as Bees are moved 

from monoculture to monoculture simply to provide a pollination service. Therefore, despite 

Bees being disoriented, stressed, and exposed to toxins, the cumulative affects of these 

‘microaggressions’, seemingly minor negative impacts that collectively affect optimal 

performance (Davila, 2015) are complicated by the fact that monocultures do not provide 

nourishment at the most basic level. Indigenous People are not so much unlike Bees. 
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 Indigenous People and our worldviews have been framed as a primitive and inconvenient 

blight on Western progress since European contact (King, 2013). However, our worldviews, 

which are housed in our languages, were developed through the meticulous research of our 

ancestors’ interaction and co-evolution with the continent over thousands of years (Brayboy, 

2013), an amount of research exceeding that of any form of Western knowledge. However, in 

environmental crisis the expertise of Indigenous Peoples are sought and are shipped from 

location to location to dispense our ‘universal and mystical’ knowing (King, 2008) without a 

proper understanding of how our ways came into being. As a result, we become disoriented, 

stressed, and exposed to toxins just like Bee. However, also like Bee, the worst part is that this 

process is completely un-Indigenous and does not nourish Native People.  Instead of sharing 

holistic and integrated understanding as components of the environments with which specific 

Indigenous Peoples are connected, Natives are overwhelmed and undernourished by societal 

monoculture, “monocultures of the mind” that lead to the decay of creativity, connectivity, 

sensitivity, and tenacity (Shiva, 1993). Indigenous People have tremendous resilience that has 

been demonstrated time and time again (King, 2008).  However, Indigenous knowledge as 

unique ways of interacting with and viewing the world could be lost in their authentic forms and 

deformed if used out of the specific environmental systems with which they evolved. 

Valuing of Knowledge and Wisdom Integration 

 Knowledge exists for each person at the center of a metaphorical spider’s web, and each 

web is different because of the uniqueness of each spider and its context. The industriousness 

and the vision of the spider’s purpose will create a different depth and solidity to the weft, 

reflecting the uniqueness of the spider’s niche. To build a web, a spider requires many points 

upon which to attach each warp, with no two locations being the same.  A web is fragile and is in 
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a constant state of flux in relation to its environment: that is, should part of the web become 

damaged or cease to function, repairs and augmentations must be made. Finally, it is important to 

note that the spider did not come to web building out of curiosity, but rather through need and 

instinct. Similarly, people have knowledge unique to their individuality, created to a depth that 

suffices for individual purpose, attached to a context that is continuously changing due to a 

constantly evolving culture and environment, and is created out of need based on instinct to learn 

(Dewey, 1916). Therefore, knowledge is that which is known at the intersection of one’s purpose 

and one’s context, knowledge is what is created dependent on needs and environment. Schemes 

are used until they no longer work and then they are replaced or modified. However, this 

metaphor only helps to describe how knowledge is created for the individual and does not 

recognize the importance of community for humans, who are social creatures (Levinson, 2000). 

It is through individual lenses that we understand niches, but through a lens of collective webs 

we gain a holistic understanding of Nature and her complex systems. 

 According to Cajete, “modern education conditions a person to be oriented to 

consumerism, competition, rationalism, detachment, individualism, and narcissism. Education 

supports the ‘consciousness’ that has lead to the ecological crisis and dilemma we face today” 

(Cajete, 2000, p. 62). It presents the world as something disconnected from the individual, when, 

in fact, the curriculum should be situated to be relevant to students and the environments with 

which their survival is intertwined (Friere, 1970). Indeed, the need for this to manifest in the 

physical world rather than just in theoretical imaginations is urgent for both the future of our 

students and our planet.  It needs to happen now: “it is akin to laying the track as the train is 

coming’ (Cajete, 2000, p. 282). Critically-oriented, place-based science education facilitates 

curiosity and the human instinct of learning through allowing children the opportunity to learn by 
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doing and experiencing; participating in this way reinforces the innate sense of human affiliation 

with Nature (Cajete, 2000, p. 102). This approach promotes sustainability to the next generation 

as the only thinkable option, allowing students to live better lives through a healthier 

environment and meaningful service. A new paradigm, including not only physical space but 

also relational space, will insure a brighter future for this generation and those who follow—a 

paradigm that educates the child in all seven directions: “the four cardinal directions, and above, 

below, and [possibly most importantly] within” (Cajete, 2000, p. 231).  

 It is a unique phenomenon when philosophies transcend time, space, and culture. 

Progressive and transformative thinking arises from diverse cultures, different generations and 

distinctive locales, yet they can see the world and humankind from remarkably similar 

perspectives. Kanu (2006) reminds that we must “return to the past to move forward…[that is, 

to] preserve our humanity, we have to reconcile the best wisdom of our ancestors—the best of 

our tradition—with the changing realities of the present”  (p. 203). We must look to the Elders, 

not only from Western traditions but also from others with a mindset of equity for their wisdom 

and insights.  Imagining them together in a collective counsel could help us process the 

technologies we implement in our approaches to education, research, sustainability and more, 

much like that which was held to consider the tool Mink thought could be used to improve the 

lives of the People by facilitating their movement into a modern era in the teaching shared by 

Bruchac (1992). 

 Mink is a slight fellow and this works to both his advantage and disadvantage 

simultaneously. You see, he is able to use this gift to fit into tiny places to evade being seen, but 

it also allows for his deeds to go largely unnoticed. One day, Mink decided to do something he 

thought would embed him in legend forever, and in a way, it did. 
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 Mink decided to use his gifts to spy on the Zhaganashii, the White man, and take from 

him something to give as a present to the Anishinaabe, the People. Mink began to follow the 

Zhaganashii very closely to discover what it was that drove his day and seemed to give it a kind 

of urgency and purpose. 

 As Mink watched, he noticed the Zhaganashii repeatedly consulting a circular object. He 

had seen this before and was told that the small arrow on it always pointed to the same direction 

regardless of where one wondered. He decided to steal it for the People to help them find their 

way. However, once within Mink’s tiny paw he noticed that the object in fact had two arrows on 

it. 

 Mink was confused. As he studied the object, he noticed that not only did the object have 

two arrows, but that they seemed to constantly move in the same direction at different rates and 

disagree about what direction to point, neither of which remained constant. He wondered how 

this could possibly be useful in guiding one’s direction. So, for as useless as the object appeared 

to be, he decided he had worked too hard to obtain it to just throw it away. He decided to follow 

through with his plan and present it to the People. 

 Knowing the counterfeit nature of the gift he wished to present, he approached the village 

Elders with his eyes lowered. Being Elders, they had seen this many times before and knew that 

what Mink was about to say next might not reflect a complete version of truth as he understood 

it. They knew that omission of specific details often derailed and delayed listeners from being 

able to make adequate sense of a situation. However, the Elders chose to listen to Mink and 

allow him to reveal any sort of helpful insight he might have discovered as to the odd ways of 

the Zhaganashii. 
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 Mink showed the confusing direction finding tool to the Elders. He spoke with 

confidence as he shared its use, purpose, and function with them (at least the version he had 

concocted in his mind). When he was finished, the Elders laughed. Mink raised his eyes to meet 

theirs seeking explanation as to what about his discourse was so amusing. The Elders looked at 

Mink and told him that the object he presented to them was in fact one they had seen before 

today. They reminded Mink to respect the nature and length of time they had spent in careful 

observation of the world around them and to never try to fool them into being led astray by 

pointedly invented statements. After reminding him of this, Mink apologized and the Elders 

began to inspect the object more closely. 

 Not only had the Elders seen the object before and understood its mechanisms, they also 

knew its affect over those who attempted to possess it—an affect they had observed leading to 

the control of one’s mind and his prioritization of meaningful activities. The object was know to 

the Zhaganashii as a clock and its use was to dictate something called ‘time.’ Time, it was 

explained was a way to track the movement of the sun across the sky and continued to work 

when there was no sun at all. It seemed like an interesting and possibly useful idea, but as with 

all tools, if used indiscriminately it could lead a person astray from a correct path.  

 You see, the Elders knew that every technology must be carefully assessed before 

integrating its use into the lives and routines of the People. The use of technology was never 

adopted solely for the fact of its existence, but rather after considerable debate and, if 

appropriate, consensus among the People as to its proper implementation. The Elders considered 

both the positive and negative affects of the object on the People and the nature of its potential 

influence on their lives. 
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 After much debate, it was decided that the tool Mink had stolen should be used with 

much caution. It was the way of the People to allot chunks of their day in a specific and 

prioritized manner: the tasks that are most important to maintaining the continued stability and 

happiness of the People as a community were always completed first. The tool seemed to have 

the potential to interfere with and obscure this kind of logic if not approached with prudence. 

Indeed, the implement, although stolen with the intention of serving the People actually held the 

potential to enslave them. 

 The object Mink had brought to the People was a device used to be helpful in the telling 

of time and the organization of activities. Mink had stolen it as he had assumed that it would 

assist the People in obtaining a power that the Zhaganashii alone held captive. However, after 

listening to the debate of the Elders, he realized how naïve he had been. Those under the control 

of the clock began to follow the insensitive directions of the ever-marching arrows rather than 

the direction of their own hearts in providing loved ones with the attention they required to 

flourish. 

 Additionally, if attention was not freely given to those who required it, the cohesion of 

the fabric of the community may begin to fail. The temptation to mindlessly allow one’s 

activities to be motivated only by the driving force of the clock’s arrows unfortunately infects 

some today. It was Mink’s hope to help the People negotiate their way successfully among the 

Zhaganasii in a modern era. However, in some cases he had simply introduced the unreflective to 

a way that distracted them into the misappropriation of one of their most valuable resources—the 

time they share with each other (Bruchac, 1992).  

 This literature review unites the ideas of Elders from various backgrounds to hold 

counsel and advise decisions involved in pursuing this research as well as its implementation in 
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the future. Not only will this enhance our understanding with appropriate measures of forward 

movement, but “in human communities, diversity helps resilience, because it guarantees a 

diverse reservoir of ideas and potential approaches and solutions” (Cajete, 2016, p. 89). Through 

re-knitting the perspectives of Elders from diverse backgrounds we can increase our grasp on the 

foundation upon which we need to construct education for a new era: a critically-oriented, place-

based approach that is truly supportive of social and natural democracy for greater human 

completeness and resilience to forces of oppression.  

Culture and Education 

 Dewey believed that people are born into cultures that are dynamic and function as 

frameworks to aid in the processing and understanding of the world around them. It helps them 

to learn (Garrison, 1997). Therefore, because culture is our tool for making sense of the world, it 

is intertwined with education. Naylor (1998) echoes this sentiment by stating that people use 

culture as the tool through which they sift information in an attempt to successfully interact with 

their environment; that is, it becomes all of the unconscious things we use to help us construct 

knowledge more efficiently. Thus, curriculum that is built as a one-size-fits all model is perhaps 

easier to design and implement but often leads to differing access to Western definitions of 

success (Haiven & Khasnabish, 2014), which Banks (2013) asserts occurs by not acknowledging 

the cultural filters students are using to make sense of information. Customizing education to 

specific communities recognizes the role of culture in an individual’s learning while still 

teaching social participation. In this way, culture becomes intimately tied to education as the tool 

we use for learning, and is, therefore, a significant tool to facilitate the process of socialization. 

 Levinson (2000) reminds us that people are social beings, born clever but defenseless, 

needing complex forms of social coordination and tools to survive. Thus, culture not only 
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provides a filter for learning but also guidelines for social relations and, ultimately, survival. The 

social contact that results from these exchanges is what Wenger (1998) calls a community of 

practice, collective learning through interaction. This interaction gradually leads individuals into 

a pluralistic realm that allows them to view reality as having what Cajete (1994) refers to as  

“two sides to the two sides” (p. 30). That is, there is always a fold in reality that was not seen 

before, accounting for the evolution of culture.  Levinson (2000) believes that these multiple 

sides of reality, due to the perceptions of others, can only be communicated through interaction 

with oneself as well as others through experiences and the use of symbols. This communication 

through symbolism is taught to us from the time we are born. Therefore, education should make 

use of culture not only to help students learn more effectively but also to cultivate other positive 

outcomes, including community awareness, involvement, and inclusion. 

 Naylor (1998) describes educational goals as being two-fold. First, education provides 

opportunities for the individuals to explore their specific strengths and interests. Second, 

education also affords a social understanding that knits an individual into a community. 

According to Borman and Levinson (2000), adults create institutions to accomplish these goals 

and foster this relationship of the individual to the social fabric. In this way, Cohen (2000) 

asserts that adults prepare the next generation not only for inclusion in social interface and 

political life but also for individual fulfillment in a unique niche of society. Education and its 

institutions provide the cultural context needed to accomplish what society deems valuable and 

to discourage deviation from social cohesion.  

 In the United States, education happens in many forms, with formal schooling 

opportunities as one. Many teachers enter the profession wanting to help students prepare for 

productive futures as well as realize full potentials. However, working within the confines of 
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present school-systems, Henry (2000) notes that teachers often realize that the goal of education 

is to harness the mind of man, not to elevate his thinking. Naylor (1998) affirms this in stating 

that teachers are continuously negotiating the conflicted space between the uniqueness of the 

individual and the necessity of some culturally defined level of social conformity. That is, 

mainstream American culture seems to value individualism while espousing compliance, two 

conflictive forces. Creativity is suppressed but at an expense we have not fully explored. I am 

interested in exploring this idea because my own creativity and potential were suppressed 

through my schooling experiences. Furthermore, the integration of culture as a tool for learning 

and of place as the primary instructor fosters the improvement of student learning and promoting 

of sustainability, both of self and the environment. Indigenous epistemologies align with the 

tenets of critical pedagogy of place. By remaining cognizant of specific cultural and 

environmental contexts, we make creativity and sustainability integral components of our 

educational system rather than simply afterthoughts (Cajete, 2005). 

Science as a Culture and Cultural Border-Crossing 

 Pioneer in cultural anthropology, Clifford Geertz defines culture as a framework for 

processing the world through a specific set of  “norms, values, beliefs, expectations, and 

conventional actions” (Phelan, Davidson, & Cao, 1991, p. 228). That said, science is a culture 

and “to learn science is to acquire the culture of science” (Aikenhead & Jegede, 1999, p274). 

These attributes of science can make it a daunting foreign culture in which many students find it 

difficult, if not impossible, to participate (Maddock, 1981). The reasons for this vary. Some 

students may have trouble understanding the culture of science due to vast differences between it 

and their own, while others may find it to be so strange that they refuse to align their thinking 

with it (Aikenhead & Jegede, 1999). That is, when Western science is positioned as a “non-
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humanistic, objective, purely rational and empirical, universal, impersonal, socially sterile, and 

unencumbered by human bias, dogma, judgments, or cultural values” especially while 

acknowledging the involvement of a scientist, it is a ridiculous mythology for some to consider 

valid enough to incorporate into their worldview (Aikenhead, 2001, p. 337). For this reason, 

science mentors must carefully consider the perspectives of the individual to be effective. In this 

way, cultural borders between individuals and Western science can be managed through finding 

the boundaries of each and choosing how and whether to negotiate them on a case-by-case basis. 

 This level of differentiation seems impossible within a single curriculum that is already 

attending to other needs associated with equal access to education. However, it can be managed 

through creating flexible learning opportunities for the development of relationships as well as 

interaction with the content (Aikenhead & Jegede, 1999). This allows mentors and students to 

come to know each other’s perspectives and how they relate to sense-making experiences. This 

fosters a spectrum on engagement with the culture of science that could range from an emersion 

of ideology, a weaving of perspectives, or simply an appreciation of another way of viewing the 

world, but in each instance, all types of knowledge are valued equally (Aikenhead, 2001).  That 

is, a critical mentor would facilitate the process of students engaging in science in the way that 

makes them comfortable and does not dissociate or alienate them from learning through forced 

assimilation (Aikenhead, 2006). 

 Possibly, these approaches could be explained more clearly if presented metaphorically. 

In the first case, the student’s culture and science culture could be conceptualized as paths that 

never intersect but rather forever remain parallel because they are too conflicting to be resolved 

(Aikenhead & Jegede, 1999). The second way is the confluencing of the cultures like a mighty 

and unstoppable river, a swirling together of all ideas simply due to their existence regardless of 
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the threat that they may dissolve each other or conversely refuse to mix due to polarity (Mc 

Gregor, 2000). The final approach is like that of cultures in parallel highways with thoughtfully 

constructed on and off ramps at points that seem natural and necessary to the movement of the 

traffic of knowledge (Highway, 2007). This research will show that all of these ways of framing 

culture and science in co-existence are present in the minds of those engaged in negotiating the 

concept of ‘Indigenous education’ and for this reason they are all valid (Cajete, 2000). 

Additionally, this information can inform how we chose to provide culturally-relevant 

educational experience in science that engage students in ways appropriate to their individual 

growth as hybridized beings.  

Indigenous Worldview Through Language 

 As Cajete and Pueblo (2010) state, “American Indians view life through a different 

‘cultural metaphor’ than that of mainstream America” (p. 1126) and this is rooted in what 

Martusewicz, Lupinacci, and Schnakenberg (2010 ) refer to as “languaging” (p. 11). That is, 

Indigenous use of language as a vehicle of symbolic expression forms a filter through which to 

construct uniquely cultural “perspectives about reality” (Bentley, 2010, p, 29). Imbedded in 

Indigenous language is a sense of connectivity to the entirety of inhabited places. Introductions 

begin by acknowledging and situating one’s self within the relationships to ancestors (past), 

communities (present), children (future), and Nature (spirituality). Enveloped in that is the 

honoring of both animate and inanimate relations through time and space without hierarchy. That 

said, there is also no dominance to the rights of one kind of existence over another. Inanimate 

things in Indigenous worldview have dispositions and are seen as teachers in alignment with 

Rowe (2010) asking if  “human beings [are] the only ‘persons’” (p. 133). As Cajete (2005) notes, 

Native languages express the deep reciprocity that exists between humans and all other elements 
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in this world. Additionally, this lack of hierarchy of all components of human surroundings 

supports the form of eco-justice that Meuller and Tippins (2010) offer when raising questions 

about which components of our planet have rights. 

 Indigenous people acquire this worldview not only from language but also through 

ancestral teachings. Implicit in these teachings is a sense of imperfection, cooperation, and 

continued progression. For example, as King (2008) mentions, inherent in the Indigenous 

understanding of Creation were contradictory forces present that were actually in constructive 

dialogue by both offering something of value to the overall outcome. Indigenous teachings 

complicate a view that education should be standardized, since individual gifts are prized and 

focused on complementing the overall completeness of a community, a community that is 

dynamic and ever changing (Semken & Brandt, 2010). 

 Indigenous teachings always hold an element of the sacred; that is, learning is always a 

cooperative process because none of the participants have perfect knowledge but rather seek to 

understand both ‘place’ and ‘potential.’ In this way, learning is truly place-based and cultural. 

This is how Martusewicz, Lupinacci, & Schnakenberg (2010) define the concept of sacred: as the 

acceptance of there being no possible way of fully understanding or controlling our planet due to 

it being in a constant state of complexity and flux. We must continuously work together 

cooperatively, as communities, to increase our collective capacity to generate new understanding 

(Smith, Tiwari, & Lommerse, 2014).  

Language and Worldview Revitalization 

 It is not enough for language revitalization initiatives to simply support the hollow 

preservation of languages as a preventative measure to their extinctions. Although that step is 

one that does not completely lack a positive outcome, it represents only an emergent possibility 
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on a continuum. Language is a unique cultural entity, a ‘chicken or egg entity,’ in that both are 

shaped by people while simultaneously shaping people. Native languages sculpt worldviews and, 

in turn, these worldviews shape language (Armstrong, 2008). For this reason, language 

revitalization should yield a rewiring of minds to achieve a different view of the world through 

Indigenous language constructions, constructions with the potential to lead to greater 

sustainability of our selves with our planet. 

 Through Indigenous languages, life is metaphorically understood as the “sharing of 

breath” (Salmon, 2000, p. 1328). This idea manifests as the product of how we view what is 

animate and what is inanimate. If Native People believe “everything that exists acts” (Deloria, 

2012, p. 203), then through Indigenous worldview, more of the world is conceptualized as 

animate beings than exists through a Western perspective. Beings have rights. Through the 

simple yet profoundly thoughtful act of conjugating words to be animate, Indigenous grammar 

unconsciously recognize natural forces and the autonomous role they play in the daily 

maintenance and co-creation of environmental harmony. This cognitive departure from 

mainstream thinking problematizes Western perspectives that make human consumption of 

inanimate resources some kind of twisted natural order, a neo-Manifest Destiny that promotes 

the exploitation of our planet just because it is there and simply because it appears we can. 

Language revitalization presents an obstacle to this as it organically rekindles innate ways of 

sustainable living, ways of living that are not mystical or romanticized (Krech,1999) but rather 

are natural and practical.   

 Let us consider for a minute how this could potentially unfold through a tangible 

example. In Anishinaabemowin, rocks are conjugated as animate beings, those who act and do. If 

rocks are acknowledged in this way, they are less likely to fall victim to indiscretions of 
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exploitation. Additionally, when viewed as a being, the ability to frame such beings as potential 

teachers is facilitated. In the “soul-less trade language of English” (V. Cardinal, personal 

communication, December 10, 2015), rocks are viewed as inanimate.  Therefore, English 

speakers more readily desecrate such magnificent beings as mountains for their anthropogenic 

whims rather than precious and irreplaceable beings, beings who sit stoically waiting for us to 

listen to the teachings they hold within them about the world’s origin and how balance was 

achieved and maintained in the past.  

 Language revitalization not only allows for the preservation of language but also holds 

the potential to change the way we view our world; that is, language reshapes our thinking 

resulting in positive changes to the way we interact with Earth. In experiencing life through 

Indigenous languages, we regain the ability to see the other beings present in our surroundings, 

understand the unique roles they play in this world, and consequently treat them with greater 

respect, honoring their rights as equals.  

 The structure of Indigenous languages is distinct from Western languages. Many 

Indigenous languages are verb-centric in that phrases do not have a subject but rather the verbs 

are conjugated to reveal who is involved in action. In this way, education that involves 

meaningful action in the sustainability of specific locations is inherently how we blend our 

worldview and culture with our physical and intellectual exploration of our place. The action is 

what matters, not the perpetrator. This is a practice that aligns with what Greunewald (2003) 

defines as a ‘critical pedagogy of place’ in that the culture informs the framing of interaction. 

However, if Indigenous languages are lost, much of the associated worldview will also disappear 

(Armstrong, 2008), since the way humans symbolize the world through language is a foundation 

of the cultural filter used to make sense of it (Vygotsky, 1978). Although it is a filter that many 
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Indigenous People have been denied access for many years, language revitalization cognizant of 

the intimately intertwined nature of language and worldview can resurrect much potential for 

creative problem solving and a more sustainable future. 

Contested Places and Critical Pedagogy of Place 

 As a result of different worldviews, places have become “layered” with significance and 

purpose to different peoples in the way that Carter and Walker (2010) suggest is a point of 

contention. I am from a contested place, the shores of Lake Huron. The original inhabitants of 

the land are the Anishinaabeg and continue to live in peaceful and reciprocal cooperation with 

that land since time immemorial. It is now a shared space with more recent inhabitants, who have 

also developed a special relationship with this place. However, this sharing of space did not 

occur through civil negotiation or co-existence but rather transpired through the displacement of 

the Anishinaabe Nation and initiated the occupation of their traditional living space by others.  

 King (2013) chronicles how the Anishinaabeg were squeezed onto smaller and smaller 

sections so that the land could be used by the newcomers and the government, who believed, 

incorrectly, that the Anishinaabeg did not appear to be ‘using it.’ That is, the Anishinaabeg do 

not ‘use’ the land in the way that the government frames that term, but rather live as an 

embedded component of place. This is precisely how many contested places are created:  

different worldviews see the potential of resources in different ways. The land inhabited by many 

Indigenous Peoples has been lost to them and repurposed by a government that “turned nature 

into an object of dispassionate use” (Greenwood, 2014, p. 281). Through this displacement of 

Indigenous Peoples, intimate knowledge of how to live in balance and harmony that was 

developed over millennia was also lost. However, as various groups of Indigenous People begin 

the process of re-inhabitating the land who cared them and who they cared for, it is important to 
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not impose exploitive colonizing practices in this renegotiation (McCoy, Tuck, & McKenkie, 

2016). Rather, it is necessary to reassemble the original thinking that led to human co-evolution 

within environmental systems (Highwater, 1981). Through this interaction the scars of 

colonizing traumas on individuals, communities, and lands are healed because we are the land 

and the land is us (Vizenor, 1981).  Indeed through adopting a critical pedagogy of place 

(Tuhiwai-Smith, 2012), a conscientizing approach (Pewewardy, 2015) of positive movement 

forward acknowledging the complexity of all that has come before, we can move past 

contestation and build upon the contemporary reality of layered human-Nature relationships. 

Colonization and Indigenous Identity 

 Although existing in great heterogeneous variety, Indigenous People were the established 

‘norm’ on the continent. Therefore, careful thought must have gone into the process of 

unraveling that concept and presenting White as the new standard. One strategy was to play an 

active role in the ‘exotic othering’ of Indigenous People through the generation of identities that 

were “imposed or bestowed” upon them (Coulthard, 2014, p. 31). The creation of identities that 

would be frozen in time and context was an enterprise that runs counter to the nature of culture. 

 Cultures are not stagnant entities but rather are “fluid [and] porous” (Coulthard, 2014, p. 

82). They continuously evolve, allowing those who actively practice them to adapt and 

successfully participate in an ever-changing world. However, “essentializing” definitions, those 

that establish limits on acceptable identity expression (Coulthard, 2014) prevent minorities from 

the natural cultural adaption that should continuously occur. “Essentialization” of culture is the 

racist minimization of a group's behaviors so they can be bounded. The result is often a 

definition that fits most of the group in most ways at a certain point in time but no one 

completely, and less so over time (Coulthard, 2014).  Therefore, adherence to imposed cultural 
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norms align one’s self with a mythical person who is denied the right to adapt. White culture is 

the only culture to evade “essentialization”, allowing Whites to remain the only racial group with 

the ability to continuously adapt thereby reifying the power they possess over those denied this 

right.  

 Critical Race Theory, and its inclusion of counter-narratives, attempts to dismantle the 

broad acceptance of these definitions, allowing minorities to retain their natural tendencies to 

hybridize the ways in which they interact with their world. An individual’s story holds power to 

problematize the “majoritarian story [that] distorts and silences the experiences of people of 

color” (Solorzano & Yasso, 2002, p. 29). It also has the ability to complicate the “overly 

simplistic and incomplete” (Park & Liu, 2014, p. 37) definitions used to cage minorities in 

oppressive definitions that can result in genocide (Adams, 1995).  

 Since contact with Europeans, Indigenous People of the Americas have been assigned 

identities by anthropologists (Denzin & Lincoln, 2007), photographers (King, 2008), and the 

government (King, 2013). Because culture is ever changing, it is unnatural to have a fixed 

identity (Horse, 2005). The result is that Indigenous People have felt unsettled as prisoners of 

mythology (Deloria, 1969), an existence of being trapped in a void somewhere between invisible 

and inauthentic (King, 2013).  

 History has distinct vantage points.  According to King (2008), it was believed that the 

Indigenous People of the Americas were on the verge of extinction. Although ravaged by 

sickness and war, this was far from true. However, because Natives have been sequestered on 

reservations, there was and still is little visible evidence in mainstream America to contest this 

perspective. A photographer named Edward Curtis set out to photograph the ‘vanishing’ Natives 

before their inevitable extinction; however, already residing in his mind was a romantic image of 
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what constituted a ‘true’ Native (King, 2008). Curtis brought with him a trunk of what King 

(2013) calls “cultural debris” (p. 54), articles assembled from a variety of Indigenous cultures 

that suited the preferences of Whites and simplified the existence of highly complex beings. This 

facilitated the framing of Indigenous People as uncivilized to rationalize the cruelty of 

oppression that followed (Deloria, 1969).  

 Although Indigenous People were far from extinction, cultural genocide was occurring 

through the residential boarding school program (Adams, 1995). Additionally, the traditions of 

Indigenous People were often misinterpreted as well as poorly translated due to both cultural and 

linguistic disconnect (King, 2008). With very few remnants of authentic Indigenous culture 

remaining, the inauthentic assemblages of Curtis’ photographic props took a strangle hold on 

contemporary Indigenous identity freezing it in the 18th and 19th century in contrived forms, a 

specter that continues to stalk us (Leavitt, Covarrubias, Perez, and Fryberg, 2015). These tactics, 

used to disorient highly civilized and systematic Indigenous cultures, created a wide-open space 

for the reorienting of an entire continent’s inhabitants in a way that facilitated oppression. 

However, once realized, this is a social construct that can be managed and ameliorated to better 

meet the needs of subsequent generations. 

Funds of Knowledge and Reclamation of Sustainable Ways 

 There are other challenges to this process of restoration. The movement towards a 

sustainable future often looks to the local knowledge of the People, who have been successfully 

working with the land for centuries. However, many of those Indigenous Peoples have been 

displaced from their land and dislocated from the integrated place-specific knowledge of their 

ancestors (Semken & Brandt (2010). This process is further complicated by the creative “re-

presenting” of many Indigenous ways of being (King, 2013). Boarding schools and other forced 
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colonial initiatives successfully eradicated much of Indigenous knowledge of place and 

attempted to replace it with Western knowledge and worldviews (Adams, 1995). As Semken and 

Brandt (2010) note, many Indigenous People have been dislocated from ancestral land through 

both involuntary relocation and voluntary migration. Therefore, it is a mistake to romanticize 

about the past because humanity cannot go backwards, but rather we must conscientize by 

acknowledging all the elements of the past to prepare for the future (Pewewardy, 2015; Tuhiwai-

Smith, 2012).  The colonizer planned Indigenous assimilation; however, it only served to add 

further layers of awareness and complexity, manifesting in a form of resilience through 

hybridization (Highwater, 1981). In this way, Indigenous worldview supports what Hauzous 

describes as a constant progression of consciousness as to,  “how to live and not destroy and how 

to prepare the earth for the future” (Lippard, 2005, p. 16). Indigenous People are not a people 

with the mindset of ‘out with the old and in with the new,’ but rather evolve and move traditions 

forward by maintaining connection to the human thinking that allowed for co-evolution with 

Earth (Highwater, 1981). Indigenous People have always lived as overtly hybridized beings, 

ready to take on the challenges of adaptation for survival and perseverance (Vizenor, 1990).  

Third Places and Hybridity in Education 

 This research explores strategies Native People are implementing to reclaim Indigenous 

ways and relationships to land after the traumas inflicted through colonizing practices. This is 

not an easy task. Adams (1995) describes in detail the inappropriateness of the education that 

Native People receive when colonizers attempt to assimilate, rather than include, Indigenous 

People by denying access to home cultures. Additionally, Lewthwaite (2007) notes that, because 

of the atrocities and abuses that Native People endured in the residential schooling program, 

community-based Indigenous schools now face significant challenges. That is, the conversion of 
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a school that was formerly purposed as a place to dehumanize and eradicate a people and their 

culture to a place that supports those same peoples’ repossession of their unique selves and 

connection to their land is problematic, if not overwhelming. In fact, it is an example of extreme 

school transformation. The alteration of a place that “stifled and diminished” people to one that 

“reawakens [their] imagination” is difficult to say the least (Lewthewaite, 2007, p. 9). However, 

in the case of Indigenous education, difficult is not synonymous with impossible. 

 London (2006) states that hybridity is the result of intellectual cross-pollination and is an 

“inescapable attribute in any postcolonial [society]” (p. 43). That said, NACA has created a 

curriculum policy that supports the position that Native students should be taught to exist and 

achieve excellence in a meaningful and relevant “third space” (Bhabha, 1994). That is, the 

curriculum recognizes the hybridity of these students and “the challenges associated with living 

in two worlds, one being a locally-derived Native world with which they are intimately 

associated and the other being the externally-defined world that has enveloped their existence” 

(Barnhardt, 2010, p. 1). Indigenous People have always adapted to their surroundings through 

embracing hybridity, which has precipitated their survival.  Vizenor (1994) calls this ability 

“survivance.”  In the stated school curriculum, the students are supported in maintaining a 

consciousness in both traditional and Western culture, helping them to inhabit both worlds 

simultaneously and find  “meaning not in the sides [of themselves] but in the seams” (Vizenor, 

1990, p. 174).  

 The curriculum policy states that the school is “committed to guiding students to deeply 

explore specific subject areas, while being mindful of making connections across 

disciplines…[as well as to] preserve one’s language…[through] one’s culture” (Native American 

Community Academy, http://www.nacaschool.org/what-we-teach/our-curriculum/). 
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Additionally, when it is possible, programs, activities, and ceremonies may be incorporated in 

the curriculum and enhanced by the participation of community Elders.  This fosters meaningful 

intergenerational interaction and mentorship (Cajete, 2000). In this way, science curriculum is 

connected with other content in holistic ways and the students’ lives out of school (Barnhardt, 

2010). The students’ learning occurs in a way that Dewey (1916) suggests will cultivate 

complete beings. That is, learning is interdisciplinary in that it supports the development of 

unique individuals to realize their potentials and serve their communities. 

Indigenous Education in the Classroom 

 Indigenous ways of knowing are holistic and balance individual and community 

evolution (Cajete, 2000). That is, each individual is born unique and it is up to that individual 

and the support of the community to nurture individual gifts so that they may serve the 

community and make it more complete. This method of education honors both the social nature 

of learning and the growth of unique potentials, of which Dewey (1916) was a strong supporter. 

This approach cultivates individuals who are capable of creative problem solving to promote 

sustainability in a way that standardized education cannot. These are not new ideas, but rather a 

reassembly and reclamation of ways of learning that have been effective since ancient times in 

all corners of the globe (Hilliard, 1995). 

 Not only are these not new ideas or existing in isolated relevance to Indigenous 

education, they are also concepts found in the Next Generation Science Standards (NGSS) 

guidelines as the preferred method to educate all youth in the United States. The NGSS include 

an effort to implement what Lee, Miller, and Januszyk (2014) discuss as the shifting of science 

education to an inquiry-based model, which not only is interdisciplinary and meets the needs of 

an increasingly diverse population but also allows for equity and accessibility for all students. 
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Lee, Miller, and Januszyk’s (2014) perspective advocates access and equity achieved through 

application of scientific knowledge: that is, they acknowledge and support the importance of 

accessibility of all learners to science content and process skills regardless of student 

backgrounds or language proficiencies. 

 Further, Lee, Miller, and Januszyk (2014) discuss the need to eliminate potential cultural 

bias in the curriculum, capitalize on community funds of knowledge, and ensure sufficient access 

to resources for all students, not just those with privilege. This shift will require that some 

veteran teachers, as products of previous educational movements, be supported and reoriented to 

fully appreciate and embrace critically-oriented, place-based education through professional 

development opportunities designed specifically to meet their needs for this purpose. Lee, Miller, 

and Januszyk’s (2014) suggestion to align NGSS with the implementation of critically-oriented, 

place-based education in schools mirrors Indigenous methods of education. Therefore, the time 

has arrived when models for meeting NGSS standards for teacher excellence in practice can be 

guided by Indigenous models of teaching and learning. Yet, very little information of this 

process exists in the public domain. This research serves as a step in closing that gap to build our 

collective capacity for greater sustainability. 

Capacity Building and Sustainability 

 Individualism, “self-centeredness,” is a central concept in American identity, a concept 

that complicates contemporary dialogues about diversity, community building, and 

empowerment (Cajete, 2016, p. 109).  Although seemingly dormant through forces like main-

streaming, the privileged constituting the “main” and others being “streamed”  (Battiste, 2014, 

p.104) these vital entities still persist just below the surface ready to be revived and expressed in 

our everyday interactions (Cajete, 2016). Once resurfaced into our habitual patterns, these 
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features, which are critical to our survival through enhancing our potential to think and operate 

as specialized entities of a collective, capacity building (Smith, Tiwari, & Lommerse, 2014) will 

allow us to reclaim the sustainable ways we once had as co-evolutionary partners within Nature’s 

greater and enduring configurations (Lyons, 2008). Critically thinking about how we can 

expedite this process through the learning environments we orchestrate in classrooms is crucial; 

that is, the damage Nature has suffered through our thoughtlessness has put a serious urgency on 

ameliorating our interactions with her. The time for resurrecting an ancient and proven 

educational paradigm is now (Cajete, 2016). We cannot afford to defer this movement any longer 

by remaining “dysconscious” (Pewewardy, 2015, p. 77) of the effects our anthropogenic agenda 

has on our ways of living with this world because our immediate survival is now at stake. 

 Cajete (2016) suggests that Nature is a perfect system of “mutual reciprocity” for the 

benefit of the entire community (p. 89). That said, this relational structure should be studied and 

bio-mimicked to enhance our own community engagement for the purpose of sustainability, both 

human and natural (Cajete, 2016; DuLuca, 2014).  To begin understanding this organization, it 

must be noted that within the ecosystem, everything has a specific niche and the same is true of 

‘human ecologies’ (Cajete, 2016, p. 58). “Individuation” is the unfolding of a ‘human niche’, the 

realization and development of a person’s unique gifts in the process of becoming whole (Cajete, 

2016, p. 150). Once expressed, these diverse qualities can be interwoven with those of the entire 

community in transformative action, enhancing each individual member as well as the entire 

group’s feeling of empowerment leading to the intrinsic perpetuation of this cycle (Blackstock, 

2011; Cajete, 2016). This is a configuration modeled after Nature; it is an arrangement that 

existed before humans and will endure regardless of our presence, one that we must adopt if we 

want to persist on this planet. This adoption can be accommodated by retooling the learning 
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experiences we orchestrate for students to support, develop, and use individual talents in 

collective endeavors (Lee, 2009). Through asking critical questions during the design of 

curriculum, we can re-imagine and redesign our classrooms to support diversity, reciprocity, 

relationality, and empowerment for the purpose of sustainability. 

 There are effective practices in orchestrating learning environments for empowerment 

that have ancient and proven roots but have become marginalized in contemporary education. 

These ways focus on fostering the development of unique gifts and group cohesion rather than 

independence and competition, two ideologies not found in Nature when it is in balance and 

harmony (Cajete, 2016). This reversal in paradigm enhances our ability to critically problem-

solve and evoke transformative action by increasing the brain-power and diversity of 

perspectives and talents focused on an endeavor, thereby enhancing our capacity as change 

agents (Pewewardy, 2015). 

Re-assembling Indigenous Research Methodology 

 Indigenous perspectives honor the complexity created through contextual systems 

understanding and require a community of diverse thought-partners engaged in a collaborative 

process. In contrast, Western perspectives seek to distil the details of isolated function for the 

purpose of being understood by a single individual. For research to be inclusive of both 

perspectives, it is necessary to integrate the holistic nature of Indigenous thought while being 

mindful of details associated Western thinking. That is, it is necessary to create a methodology 

that facilitates “seeing the whole as well as the parts and being able to work with both 

perspectives at once [something that] requires that we become comfortable with 

multidimensional thinking and acting. We must move beyond “either/or” thinking to thinking 

that is “both/and” (Cajete, 2016, p. 84).  Archibald (2008) provides a Coyote teaching that 
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illustrates how failing to make this incorporation can lead to missed opportunities in sense-

making.  

 One day Coyote saw Rabbit taking his eyes out. The eyes flew up into the tree branch to 

get a look around and when Rabbit called “come here,” they returned. Coyote thought this was a 

neat trick, so he asked Rabbit to teach it to him. Rabbit was reluctant because he knew that 

Coyote thought that rules that were intended to keep him safe were actually only flexible 

guidelines. Coyote pestered Rabbit until he eventually revealed how the trick was done but 

warned Coyote that it absolutely could NOT be done more than three times a day. Coyote 

nodded and went off to practice.  

 He practiced and got the hang of it in three tries. After the third time, he remembered 

Rabbit’s warning about doing it too many times in the same day. However, Rabbit had not stated 

what would happen. Coyote thought that maybe Rabbit, being a nervous sort of animal, had just 

been being too cautious. So, Coyote decided to go ahead and show off his new skill to his human 

friends in the village.  

 Once he arrived at the village, he gathered his human friends together. Coyote took out 

his eyes in the same way he had practiced and tossed them high onto a tree limb. However, when 

he called to them to come back, the eyeballs did not return. He called again and again. The 

People began to laugh. He called again, but just as he did, Crow appeared and snatched up 

Coyote’s eyes in his beak, swallowed them, and flew off.  The People stopped laughing abruptly 

and Coyote asked them what had happened. They paused and told him what Crow had done. 

Coyote got very sad. Stumbling and bumping into everything along the way, he found his way to 

the river and began to cry very loudly. Mouse was nearby and heard him. 
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 Mouse said to Coyote, “I have two good eyes, I can give you one.” And with that, Mouse 

plucked out one of his eyes and gifted it to Coyote. Coyote put it in his eye socket, but it rolled 

around because the eye was so small.  Coyote continued to cry and feel sorry for himself because 

it was so hard to see with only one small eye that let in so little light.  

 Buffalo also came to the river to get a drink, saw Coyote’s tears, and asked him what was 

the matter. After hearing Coyote’s story, Buffalo said, “I have two good eyes. I can give you 

one.” Buffalo took out his eye. Coyote had trouble getting it into his socket. Once it was in 

though, Coyote found that it let in much more light than he was accustomed too. So, stuck with 

one eye that let in only very tiny details and the other only allowing large details, he found it 

very hard to focus the eyes together.  

 Instead of looking through both eyes at the same time and strengthening how the new 

eyes worked together, Coyote would shut one eye and just use them separately. This turned out 

to be something that caused a challenge in Coyote’s life rather than a solution. He now was only 

able to focus on tiny things OR large things; he was only able to see the world as Mouse OR as 

buffalo sees it but not as both at the same time (Archibald, 2008).  

 Coyote was left changed by his choice and, instead of learning to use the gifts he had 

been given through a disruptive experience he chose to feel sorry for himself about having 

disjunctive vision. What Coyote failed to embrace was the opportunity his choice and the help of 

others had given him. Coyote’s preoccupation with the idea that his change had left him at a 

disadvantage inhibited him from realizing the great potential held within his new vision: the 

capacity to envision both small and large scale aspects of a situation at the same time in a more 

holistic fashion that could incorporate the vantages of others in a kaleidoscopic fashion. Coyote’s 

predicament mirrors the state Indigenous worldview was left in as a result of colonization, yet 



54 

from Coyote’s reaction of self-pity, we can learn to ‘conscientize’ (Tuhiwai-Smith, 2012), that 

is, to move forward in a spirit of embracing the learning of ALL experiences rather than remain 

mired in a fragmented and disrupted existence. 

 When we face challenges, it is up to us to re-establish balance and harmony. Balance is 

not a stagnant concept; it is a constantly moving target and change always removes us from that 

which is comfortable.  Realizing this helps us to not dwell on the past but rather to embrace the 

new gifts that are born through disturbance. Resilience is the ability to turn a disruption into an 

opportunity. Coyote missed his, but we can learn through his actions. “To be a whole human 

being (one might say a complete Coyote), one must learn to switch back and forth between the 

eyes of not only Mouse and Buffalo, but…all the other animals…” (Archibald, 2008, p. 10).  

 Indigenous ways of studying the world have been disrupted through colonization and 

very little has been written about ways to reassemble these ways of researching (Momaday, 

1997). Additionally, Indigenous perspectives have not been “delineated in our 

scholarship…[because] the subject is formidable…so large as to discourage investigation. The 

tradition has evolved over a very long unrecorded period of time in numerous complex 

languages, and it reflects a social and cultural diversity that is redoubtable” (Momaday, 1997, p. 

14). However, it is our responsibility to act, as Hauzous suggests, and not be the generation who 

“perpetuates the holocaust by our apathy” (Lippard, 2005, p. 17)). One approach to ameliorating 

this condition is to create a movement of re-assembling appropriate research methodologies that 

allow for the inclusion of Indigenous voice within the Western academy.   

 Tuhiwai-Smith (2012) articulates the great need to decolonize research methodologies 

and notes that, “while researchers are trained to conform to the models provided for them, 

Indigenous researchers have to meet these criteria as well as indigenous criteria which can judge 
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research as not “useful,”  “not Indigenous,” “not friendly,” “not just”…[and] reconciling such 

views can be difficult” (p. 140). Instead of framing this as an obstacle, it can be thought of as an 

opportunity. That is, through the re-assembly of Indigenous methodologies, we can reunify 

appropriate Western methodologies to make research outcomes more authentic and holistic. It is 

important that we negotiate the best components of all approaches and not limit our questioning 

by isolated and minimizing frameworks (Hauzous, 2006, p. 14). This increased holism will allow 

for Indigenous People to speak for themselves in their own ways. This is a necessary step 

towards Indigenous sovereignty and self-determination that should not be deferred to the next 

generation (Pewewardy, 2015). Uniting aspects of different theoretical and methodological 

frameworks from Western perspectives, appropriate to Indigenous worldview, and assembling a 

hybridized methodology for this purpose is a productive step in this movement.  

Critical Race Theory and Tribal Crit 

 Racism is anchored and woven into our society through its historical existence in the 

United States (Annamma, Conor, & Ferri, 2013). Through time, its threads have appeared in 

many forms and have become inseparable from the overall fabric of our nation and, as such, 

difficult to detect and unravel (Parker & Castro, 2013). The Civil Rights Movement broke 

ground in leveling the playing field for minorities; however, it is my observation that the 

maintenance of White privilege is a closely guarded, well-maintained, and adaptable machine, a 

machine that shares a common ancestor with colonization in its ability to shape-shift (Corntassel, 

2012; Brayboy, 2013). Near the end of the Civil Rights Movement, I visualize an astute 

individual, who was charged with the preservation of White privilege, leaning in closely, acutely 

listening to each of Martin Luther King Jr.’s words and crafting a counter-strike to any progress 

King made (Cammarota, 2014). The result was a shift in focus from equality to colorblindness, 
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suspending progress in the defeat of racism as conversations mired individuals in an endless 

debate as to whether or not racism actually exists (Bergerson, 2003). This continued until the 

creation of Critical Race Theory (CRT) and its ability to re-expose the wounds racism still 

inflicts on many in our society today. 

 CRT‘s foundation rests on the assumption that racism does exist and is an endemic part 

of our culture (Delgado & Stefancic, 2012). Among CRT’s other central tenets are the roles of 

rights as property (Harris, 2000) and the use of counter-narratives in illuminating the infinitely 

variable forms in which racism is experienced (Delgado & Stefancic, 2012). The storytelling of 

‘critical moments,’ anomalous moments that impact our framing of reality, play a valuable role 

in unraveling shape-shifting forms of oppression (Solorzano & Delgado Bernal, 2001). 

Understanding that grows through the consideration of stories is something highly valued in the 

sense-making process through an Indigenous worldview and, therefore, forms an integral 

foundation in this research. 

 CRT has splintered off into sub-fields to more accurately meet the specific needs of 

explaining ‘minoritarian’ experiences (Cammarota, 2014). One of these frameworks is that of 

Tribal Crit and the integration of colonialism and Indigenous worldview into the existing 

framework of CRT (Brayboy, 2013). White supremacy was introduced to and supported in the 

Americas through colonization. Therefore, a systematic approach to the realization and 

articulation of critical Indigenous moments through observation, data collection, and 

interpretation of participants lived experiences—stories---was utilized. Storytelling as Ladson-

Billings (1998) suggests “is part of critical race theory” (p. 8), as it helps reveal perception of 

events; that is, it helps one show “the way reality is interpreted” (Taylor, 2009, p. 8). 

Additionally, the minority voice reveals “the things that are going wrong, the things we’re not 
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looking after, the things that we’re not doing, the things that we’re not being responsible for, the 

things we’re being aggressive about trying to overlook and sweep under the carpet or shove out 

the door” (Armstrong, 2008, pp. 69-70). Because Indigenous pedagogy is community-oriented 

(Brayboy, 2013), it is necessary to consider the outliers as they are integral components of that 

narrative. 

 Counter-storytelling is the cure for the silenced experience (Delgalo & Stefancic, 2012, 

pp. 42-43). An individual’s story holds power to problematize the “majoritarian story [that] 

distorts and silences the experiences of people of color” (Solorzano & Yasso, 2002, p. 29). It also 

has the ability to complicate the “overly simplistic and incomplete” (Park & Liu, 2014, p. 37) 

definitions used to cage minorities in oppressive definitions, essentialized definitions that have 

resulted in genocide, both culturally and biologically (Adams, 1995). Indeed, exposing the 

hybridity of lived experience is the weapon that will fight marginalization through 

essentialization and components of Grounded Theory can be helpful in this type of exploration. 

Grounded Theory, Abductive Exploration, and Emergent Questioning 

 Although Grounded Theory emerges from the data, it is human nature to learn based on 

prior experience, i.e. to fit new information into existing cognitive frameworks or to challenge 

existing mental constructs until they are sufficiently augmented to once again be viable 

(Garrison, 1997). A researcher must have some experience with a phenomenon to engage with it. 

Therefore, this research did not begin with a literature review, but its origin did not commence 

without an awareness of personal experience and academic knowledge. That said, I initiated this 

research by carefully analyzing some of my awareness of possibly relevant literature, not for the 

purpose of steering this research but rather to reveal personal and scholarly influences that shape 
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my theoretical lens. This approach facilitated my transparency as well as reflexivity and also 

allowed this research to emerge from the data itself (Charmaz, 2006). 

 The research was recorded through varying modes of observation and interaction to 

‘abductively’ (an approach that is not linear but rather extends multi-dimensionally outwards 

until boundaries of a phenomenon are realized) encapsulate as much data as possible (Charmaz, 

2006). This was done under constant intrinsic and extrinsic forms of surveillance to ensure 

systematic rigor and reliability to the data collected as well as the theory generated (Charmaz, 

2006). The theory I generated was arrived at through prolonged engagement with the research 

participants and reveals experiential critical moments, moments that emerged for me as 

significant and worth reporting (Stefancic, 2014). However, this would not have been possible 

without being trusted with access to an “understanding of [NACA’s] community anatomy, the 

essence of community, its soul” (Cajete, 2016, p. xvi). As Arichibald (2008) notes, this access is 

not simply granted, but rather earned and is not “easy, quick, or simple” (p. 38). Although 

Grounded Theory has many components aligned with Indigenous methodology, at its core is a 

purpose of obtaining objectivity to align it more with quantitative methodologies (Charmaz, 

2006). For this reason, some procedural aspects from Grounded Theory were incorporated, but it 

was necessary to investigate and incorporate the approach of Community Engagement into this 

research methodology that honored the context and subjectivity of relationships and 

interpretations.  

Community Engagement 

 Community Engagement is the equal involvement of all members in non-hierarchical 

incorporation of the unique gifts with which each is endowed to build the capacity of an 

organization (Smith, Tiwari, & Lommerse, 2014). Like Grounded Theory, it is attained through 
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prolonged engagement (Charmaz, 2006) in which members maintain transparency, integrity, and 

intrinsically motivated obligation to participate and contribute (Smith, 2014). This builds trust 

and allows for the flow of ideas through constructive dialogue, thought generation, and 

transformative action (Smith, Tiwari, & Lommerse, 2014). Additionally, “diversity helps 

resilience, because it guarantees a diverse reservoir of ideas and potential approaches and 

solutions” (Cajete, 2016, p. 89). However, it serves another very important purpose that Ray and 

Cormier (2012) note: to avoid the entrance of parasitic spirits, Weendigo, into our purpose, 

spirits like ego or privilege. Werito (2014) reminds us to focus critical consciousness on our 

quest for beauty, hózhó in the Diné language. Among the Anishinaabe, I believe this is reflected 

in the concept of mino-bimaadiziwin, the path for the good way of being. Ray and Cormier 

(2012) illuminate these ideas on the importance of community engagement to managing the 

entrance of unwanted spirits in research endeavors through a teaching similar to the one I share 

on the making of maple syrup. 

 When the world was new Gizhe Manidoo, the Creator, made life for the Anishinaabe very 

easy. The weather was always good and there was plenty to eat. Also, a favorite treat, maple 

syrup, could be drunk straight from the tree without work. Life was too easy to maintain proper 

balance in the world. One day, Nanaboozhoo went to visit the Anishinaabe, but he could not find 

them in the village. They were not building baskets or canoes. They were not repairing their 

waakaa’iganan (homes). They were not fishing, hunting, or even collecting berries. He became 

concerned and went to look for them. When he found them, they were all laying on their backs 

allowing maple syrup to drip into their mouths. They were each doing this alone, unaware that 

they were part of a community with responsibilities to each other and their neighbors in the 
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natural world. This was not good, as it leaves the hearts of the Anishinaabe unguarded and 

allows Weendigo to come in. 

 Weendigo, whose name means ‘soley for itself’ in Anishinaabemowin, is a monster-like 

spirit that is not unlike a parasite in that it requires a host. Also, like a parasite, it lives to eat from 

its host and is never satiated; it will eat until it destroys its host and must move on. However, 

while the host is inflicted with Weendigo, the person’s spirit is masked by the powerful cravings 

of the monster. Gizhe Manidoo made the world as a spider constructs a web: each strand relying 

on another for support. Weendigo disrupts this order, and Nanaboozhoo realized that the 

behavior of the Anishinaabe would allow Weendigo to make holes in this web that would cause 

its failure. He decided to do something about it.  

 Nanboozhoo went to the river and brought back many birch bark buckets of water. He 

poured the water over the tops of the maple trees. This made the syrup watery—it made the sap’s 

sweetness undetectable to even the most sensitive Anishinaabe tongue. The Anishinaabe realized 

this, but because they loved maple syrup so much, they devised a plan to restore the syrup to its 

former irresistible deliciousness.  

 The plan would require much work on the part of the Anishinaabe. They needed to make 

birch bark baskets, collect the sap, gather firewood, build and tend a large fire, and boil the water 

out of the sap. It was too much work for one person, so it would require everyone’s assistance; 

the Anishinaabe once again began to work together as a community for their collective well-

being. Nanaboozhoo joined in and was happy with his plan. He had restored proper balance and 

created a way to keep Weendigo from entering the hearts of the Anishinaabe. Life would never 

again be as easy for the Anishinaabe, but they could still enjoy the best things in life if they 

worked together as embedded pieces of this world (Ray & Cormier, 2012).  
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 To ignore this teaching is to ignore an important warning from generations of Elders on 

how isolation in any meaningful endeavor is not ideal, i.e. how we need to stop attempting to 

make ‘syrup’ alone. During the empowering excitement of self-actualizing through research 

(Smith, 2014), it is easily forgotten that this task cannot be done alone. Indeed, to attempt it in 

this way can distract us and allow Weendigo access to our cognitive mechanisms, distorting our 

research outcomes (Ray & Cormier, 2012).  Additionally, Community Engagement is integral to 

Indigenous research not only because Indigenous pedagogy is community-oriented but also 

because there exists a tumultuous relationship between Indigenous Peoples and qualitative 

research of the Western academy.  

 As noted by Denzin and Lincoln (2007), “from the beginning, qualitative research was 

implicated in a racist project” (p. 2).  In other words, Rossman and Rallis (2012) state that 

traditional qualitative research techniques muted the perspectives of the marginalized groups that 

were studied. It would be naïve to think that these groups did not notice this effect or reflect on 

the outcomes of their participation in these endeavors. In fact, it resulted in what Denzin and 

Lincoln (2007) describe as “anger, silence, and distrust” (p. 1). For this reason, it is not difficult 

to understand that, as a researcher, reluctance from participants to share their perspectives and 

experiences might be met. The researcher must attempt to be what Rossman and Rallis (2012) 

define as ‘critically reflexive’, i.e. examining yourself and how that frames your ideas on 

someone else’s worldview. With this understanding, it is important for researchers to recognize 

and honor the ethical responsibility entrusted to them when a participant chooses to share his or 

her ideas. I mention this because I could not enter the NACA community without full 

commitment to participating with them in authentic and reciprocal Community Engagement.  
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 I designed this research to focus on the work of individuals within an organization I 

believed would form a natural extension of experiential understanding to complement my 

theoretical knowledge: to provide evidence that what I had learned through my studies could be 

put to meaningful and ethically responsible use in the real world.  However, “if researchers don’t 

follow cultural protocol and don’t take the necessary time to develop respectful relationships 

with Elder teachers, but instead begin to pose questions, they might find the teachers answer the 

questions indirectly or not at all” (Archibald, 2008, p. 38).  Meaningful work is built through 

meaningful relationships, therefore, “confidence comes from building on one’s awareness and 

reciprocal understanding of a situation and need” (DiMauro, 2014, p. 150) to make that presence 

possible. However, Community Engagement is often not chosen as a method because, with 

others involved in the construction of ideas, the risk is that the “artist” (researcher) loses 

“ownership of the original idea” (DiMauro, 2014, p. 150). That is, the equal engagement of all 

community members involves lateral thinking which makes people, including researchers, 

accustomed to hierarchies uncomfortable but creates equality that makes it possible to learn from 

community Elders. This allows for old or obsolete concepts to be revitalized by merging them 

with contemporary theory. My job as a researcher is not to present ‘Truth’ but rather to offer 

something different (personal communication, J. Bondy, October 15, 2016). As a “creative artist, 

[the researcher’s purpose] revolves around questioning and re-interpretation” (DiMauro, 2014, p. 

153) and possessing “a clear understanding of the focus of the community” (DiMauro, 2014, p. 

154). This is done so participation in, contribution to, and protection of that community can 

occur because the researcher is intimately wound into it, and thus the fabric of the culture. This is 

facilitated through becoming not only a participant-observer, but also as a learner-contributor. 
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Radical Praxis 

 Oppressive societal structures are endemic because threads of it have been historically 

woven into the fabric of our culture in many forms, making it difficult to recognize (Parker & 

Castro, 2013). As a result, it rhizomally exists unconsciously below the surface, allowing for its 

replication and sprouting in areas that are difficult to predict. However, it can be unearthed and 

severed through the sharing of counter-narratives that hold the potential to shift existing power 

structures through the revealing and valuing of diverse experiential knowledge (Stoval, 2013). 

This does not necessarily change who is in power but rather exposes the asymmetrical nature to 

justice in our society by acknowledging the varied experiences with and access to equality 

(Parker & Castro, 2013, p. 52). Sharing critical narratives is necessary to help us frame the 

reality of lived experiences instead of that of mythical idealism.  That is, counter-narratives 

unlock the messiness of actual interlocking human existence so that our inclination to 

oversimplify, categorize, and impose arbitrary hierarchies can become visible (Stoval, 2013). 

However, although this realization is a necessary beginning, it is not enough to bring about real 

change.  

 The purpose of social science research should not be the production of knowledge for the 

accumulation of academic capital, especially if it is focused on the social reproduction of self-

serving elites, who keep power within locations it already resides. Rather, the researcher should 

be positioned as a valuable resource of imagination that convents and convokes progressive 

social change (Haiven & Khasnabish, 2014, p. 41). “Radical imagination is the ability to imagine 

the world, life, and social institutions not as they are but as they might otherwise be. It is the 

courage and the intelligence to recognize that the world can and should be changed” (Haiven & 

Khasnabish, 2014, p. 3). It is the power to see beyond endemic injustice and begin imagining 
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change. However, that is usually where research falls short of what Freire (1970) imagined: of 

bringing reflection and action together to occupy the same space at the same time.  

 Radical Praxis facilitates the real-time action that should necessarily accompany the 

study of inequity. With the privilege of education comes responsibility. That said, it is the 

researcher’s ethical responsibility to do more than simply observe and report social movements 

already in progress.  The researcher’s responsibility is to use that education to awaken radical 

imagination and enliven it through real-time transformative actions. That is, research should not 

be “a foreign presence within social movements, but…an important part of the way social 

movements…build their capacity for resilient transformative struggle” (Haiven & Khasnabish, 

2014, p. 2). Researchers must make it a priority to use the privilege of education to “unconceal 

possibilities hidden in the actual” (Garrison, 1997, p.176) and generate tangible difference. This 

research provides an example of how reciprocity is both possible and necessary to meaningful 

engagement as well as for the production of more than just imagined change. 

Ethnographic and Autoethnographic Methods 

 Knowledge is actively constructed.  Garrison (1997) describes people as active 

participants in their realities rather than spectators. That said, it is impossible for me to imagine 

myself as a researcher apart from that reality. In being the research instrument of this work 

(Rossman & Rallis, 2012), it is important for me to acknowledge that this work is an 

ethnographic study about a community but in becoming a partner with that community it is also 

auto-ethnographic.  

 There are components to reality that are difficult to deny as objective. For example, if a 

bus is coming and you refuse to remove yourself from its path, there will be consequences. 

However, much of what is considered to be reality is subjective because, as Preissle and Grant 
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(2004) state, beliefs about it are divergent. This said, every method of coming to know reality is, 

according to Peshkin (1993), simply an approximation. In other words, each person’s reality is 

unique and, for others to understand it, that person must be willing to reveal it. Therefore, in 

getting to know the subjective side to reality, it is advantageous to look to methods that support 

its investigation.  

 Using ethnographic methods allows the researcher to avoid “the more measurable [from 

driving] out the more important” (Peshkin, 1993, p.  23). It was important in this research of and 

with an Indigenous community to make sense of all data and note the immeasurable qualities of 

it. This diverges from “Western [research which] is founded upon the premises of objectivity, 

abstraction, weighing and measuring…”(Cajete, 1999). Additionally, Western research traditions 

often ignore outliers, but a within a community are those who do not fit a generalized narrative 

(Armstrong, 2008). The theory generated in this work is one of support for an entire community, 

inclusive of the information leading to the well-being of everyone within it.  

            To reveal the subjective worldviews of participants, Rossman and Rallis (2012) look to 

the work of Geertz whose goal was to provide a thick, rich description honoring, rather than 

diminishing, participants as active agents in the shaping of their paradigms. Human beings, 

unlike other phenomena, can be asked about their perceptions of reality.  This is a fundamental 

difference between the natural sciences and the social sciences. As Seidman (2006) reminds 

researchers, human subjects can tell you how they perceive their reality and the sense they make 

of it.  Sense-making is a cyclical process to understanding and is accomplished through 

communicative behaviors  (Boylorn & Orbe, 2013).   

 Vygotsky (1978) also explains this coming to new knowledge as a process of speaking, 

then thinking about what you have said, and then speaking again. Not only does conversation 
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facilitate this process, it also allows the researcher to resist what Seidman (2006) calls the 

conversion of people into numbers: he also describes how qualitative interviewing generates 

deeper meaning through the use of language rather than simply reducing information into 

support of a prediction. It is my belief that research needs to be done and communicated in a way 

that makes it useable so that the ideas contained within it have the ability to grow beyond it into 

the world to bring about transformative change. The words shared in the reporting of research 

can be animated in this way by connecting readers to it through the participants’ stories 

(Seidman, 2006). Indeed, the story frames the research in a more meaningful context for the 

reader, making it accessible and evoking imagination. 

Privilege and Non-Hierarchal Research 

 To those accustomed to the conventions of Western academic traditions, it may seem 

strange that formal education within many marginalized populations is not necessarily 

advantageous in research interactions and in the recording of viable data. In fact, although a form 

of privilege, it can be an obstacle to these processes. This is partially due to the harmful effects 

of previous research endeavors aimed at diminishing or oversimplifying the lived experiences of 

participants and the injuries through these works on those populations (Denzin & Lincoln, 2007). 

This is especially true of Indigenous research due to these factors as well as the presence of a 

worldview that is action-oriented (Whorf, Carroll, Levinson, & Lee, 2012). That is, to arrive with 

only ideas and without intent of actual manifestation of contribution to the community, is not of 

value. Hauzous (2005) eludes to this framework of thinking by stating that not all ‘olders’ are 

Elders (p. 13); respect must be earned through prolonged, thoughtful, and ethical engagement 

that provides meaningful input to the community’s function. Therefore, the privilege of 

education must be critically aligned with the cultural values of the participants’ community to be 
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valid.    

 This work acknowledges Western traditions of research and makes use of aspects that are 

appropriate to Indigenous worldview, consequently making use of a necessarily hybridized 

methodology. As a philosopher working within an Indigeneous community, it was important that 

I remember Coyote and what he teaches about relationality; that is, “Coyote is described as a 

philosopher in many American Indian stories. In part, this is because he wonders about things, 

about how they really work. Often in doing so, however, he forgets his place in the world; he 

does not remember how he is related” (Burkhart, 2004, p. 15). Spending time within a 

community to gather stories that abductively reveal dimensionality of a community’s perspective 

is the heart of this research. It is interpretive; however, that interpretation is validated by the 

participants them selves to portray their perspectives authentically. I am more than simply a 

‘participant-observer’ in this research; I am also a ‘learner-contributor.’ I went to NACA with 

sincere deference and respect for the community’s knowledge and practice in order to learn from 

their teachings. I am only able to tell the story of how education is animated at NACA because I 

experienced it. I am only able to articulate this perspective and enhance its impact because of my 

cultural lens and my educational privilege. Like the teaching I will share of my experience with 

NACA, my unique hybridity was expected, supported, developed, and used to support the 

perpetuity of this purpose (Lee, 2009).  

Conclusion 

 Bee and his tribe are bringing about the revitalization of sustainability, but this happens 

when Bees are supported in a way that prioritizes Bees and Nature rather than capitalistic, 

Western agendas. Beehives on the verge of collapse are being restored through the reintroduction 

of unassimilated bees (Spurlock, 2015), not by extrinsic forces lecturing Bees on how to be Bees. 
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Like Indigenous People, Bees will not be healed by the voices of assimilated Bees. Both require 

the cultivation of strong presence from within the community to prevent collapse and bring about 

restoration. Indigenous knowledge can support sustainability efforts by showing contemporary 

society the beauty of how our ancestors walked with Nature (Werito, 2014), how “in our 

histories, [humans] have looked smarter and behaved better” (King, 2013, p.164) through 

reciprocal, respectful, and non-hierarchal existence with all things. However, this will be 

something that occurs when Indigenous People are nourished and not imposed upon when 

uniqueness is valued as an ‘enduring seed’ (Nabhan, 1989) and resource, rather than a 

convenient and romanticized (King, 2008) last resort.  It will occur when those with diverging 

and oppressive worldviews seek our assistance and expertise as equally valued thought-partners. 

This will be because we co-evolved within environments as integrated components realizing that 

Nature is the source of our strength and intelligence. Nature is our primary, patient, and 

eternally-present instructor and mentor (Basso, 1996).  

 This will not be accomplished by framing Indigenous knowledge as “motionless, static, 

compartmentalized, and predictable” and, thereby, attempting to replace our worldview with the 

contents of an Indigencolonizer’s hollow narration developed through detachment from local and 

experiential reality, a reality that could engender it with relevance or significance (Freire, 1970, 

p. 71).  Indigenous People do not need nor want the charity of wardship (Zitkala-sa, 1921). What 

Native Peoples desire and require is to be inclusively valued as dual citizens of our sovereign 

nations within the boundaries of the United States (Horse, 2005) as well as children of our 

Mother Earth. Indeed, “there are amazing intellectual achievements [and integrated ways that] 

Indigenous societies [have] honed over long periods of time [that make sustainability, not a 

choice, but rather the only logical path of existence]” (Biesele, Oma, & /’Un, 2008, p. 75). These 
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ways hold tremendous possibility for how to live better with each other and the land, but they 

must be articulated to reach their potential. 

 We must keep our awareness and minds open and receptive to the inclusion and valuing 

of a diverse base of wisdom. Within that we must work to unearth the Indigenous voice that has 

been subdued (Momaday, 1997) and bring it to the conversation through scholarly articulation. 

Collectively opening our eyes wide to the possibility and insight that flows unencumbered 

between the People of the Earth and the Earth herself will open our hearts allowing us to witness 

and participate in the revolution, a revolution that will be rescaffolded in appropriate ways to 

facilitate its becoming necessarily Indigenized through a lens of diversity and relationality.  
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CHAPTER 3 

METHODOLOGY 

Introduction 

Western science is founded upon the premises of objectivity, abstraction, weighing and 

measuring…Yet the deliberately limited focus on objectivity can block deeper insight 

into the metaphysics of the reality and process of the natural world. Western science does 

not consider the affective, intuitive and soulful nature of the world. In comparison, the 

Indigenous perspective is wholly inclusive and moves beyond the boundaries of objective 

measurement. Indigenous science honors the essential importance of direct experience, 

interconnection, relationship, holism, quality and value. These and other qualities of 

Indigenous science are largely unquantifiable, but are nevertheless honored as essential to 

gaining deeper understanding of natural relationships. Such unquantifiable qualities are 

also associated with Western science, as reflected in the Heisenburg Principle, where “the 

observer affects the observed.” These unquantifiable qualities are usually not 

acknowledged in scientific findings, but clearly have an impact. They include the human 

factors, such as emotion, love, fear, disposition, personal desires and motivations to name 

a few (Cajete, 2016, p. 82).  

I found this to be true also for my research. My initial and naïve plan for this project followed a 

Western tradition of choosing a single research methodology that appeared best fitted for the 

exploration. However, I soon discovered that to explore the intersections of Indigenous and 

Western worldview in science education, it was necessary to blend appropriate components of 

several approaches and to reconnect fragmentized aspects of an Indigenous methodology that 

have remained largely unarticulated in written form. With this understanding of how my research 
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might diverge from standard Western presentation, I sought guidance in how to articulate my 

methodology. Smith, Tiwari, and Lommerse (2014) suggest a template to follow to give a 

holistic description of the research context. It includes: 1) location (physical context), 2) 

theoretical framework (theory for how the research is done), 3) nature (the project type), 4) 

discipline (disciplinary crossover/ relevance), 5) scale (size of the project), 6) capacity building 

(ways of mutual empowerment), and 7) tools (how the research was conducted and what tools 

were created or used in the process).   

Location: Physical Context 

 The Native American Community Academy (NACA) is a charter school located on 

Pueblo community lands in Albuquerque, New Mexico. The school is housed in buildings 

formerly designated for the cultural assimilation of Native American students through schooling, 

but in recent years these same buidlings have been redesigned and rented from the Pueblos to 

NACA (A. FlyingEarth, personal communication, December 14, 2015). The school’s mission 

articulates a purpose to provide culturally relevant education to a heterogeneous mix of 

Indigenous secondary students (Native American Community Academy, 

http://www.nacaschool.org/about/) in that area, which can include students from urban contexts 

as well as Native American reservations. Additionally, it should be noted that the school’s 

faculty (Native American Community Academy, http://www.nacaschool.org/about/employment-

opportunities/) as well as student body are diverse (Native American Community Academy, 

http://www.nacaschool.org/students/student-body/). NACA’s student population is 

approximately 385 and is representative of over 60 tribes; “the demographic breakdown of 

currently enrolled students includes:  94% Native American; 6% Hispanic; and 1% Anglo youth 

who reside within the urban city of Albuquerque as well as youth from surrounding cities, towns, 
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pueblos, and villages” (http://www.nacaschool.org/students/student-body/). The school uses 

Indigenous pedagogy that aligns with much of contemporary Western educational praxis. This is 

done to provide experiences that are culturally and environmentally situated and relevant to the 

students’ lives (Native American Community Academy, http://www.nacaschool.org/what-we-

teach/our-curriculum/). It is a curriculum designed to help students achieve excellence through 

relevance to their immediate lives as well as learn to be relevant components of their 

communities through becoming competent and excellent contributors (Native American 

Community Academy, http://www.nacaschool.org/about/mission-and-vision/).    

Theoretical Framework: Theory for How the Research was Done 

 Through this research, critical moments were narrated to abductively articulate lived 

experience for the purpose of both realizing emerging questions as well as generating resulting 

theory. Additionally, further hybridiztion of research techniques occurred to align strategies with 

Indigenous research methodologies. That is, non-hierarchical community engagement and 

reciprocal mergence of theory and practice in real-time were utilized to optimize what could be 

discovered through this exploration. This blending of methodologies allowed for the systematic 

collection and interpretation of authentic narratives to tell a more complete story (Momaday, 

1997; King, 2008) as well as provoke conversation and actions about new directions for 

enhancing educational practices (Cajete, 2016). 

Nature: The Project Type 

 To accomplish this, a non-intrusive and reciprocal engagement was cultivated between 

NACA and myself as a researcher. It was with this understanding that NACA welcomed me into 

their community to become a thought-partner with them for the purpose of capacity building 

through individual, community, and cultural actualization (Blackstock, 2011; Smith, Tiwari, & 
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Lommerse, 2014). I observed classes, conducted interviews, and attended professional 

development opportunities from February 2016 through August 2016. I critically reflected on 

these interactions during and between visits and transparently shared my evolving sense with the 

community as it emerged in order to maintain reciprocity with NACA as well as validity in my 

research outcomes. 

 I visited NACA in week-long intervals in February, April, and May 2016 to observe 

classrooms. Between February and May 2016, I observed 15 science classes, grades six through 

twelve, as orchestrated by the administration in accordance with convenience to the school 

schedule. During the process of data collection, I created a theoretical model and identified gaps 

for which a theoretical sample would be beneficial in closing (Charmaz, 2006). Through this 

theoretical sampling, I was able to observe two additional Wellness classes to refine theory 

generation. Data were gathered through field notes, which were then processed through three 

iterations, as I refined a classroom observational tool that aligned with the school’s vision for 

fostering natural learning instinct, balanced experience, and identity development. Additionally, 

after I reviewed them, I had a peer check them for relevance and the participants check them for 

validity (Charmaz, 2006).  

 During my visits from February through May 2016, I attended weekly professional 

development meetings in addition to observing classes. I also attended a professional 

development session occurring in August 2016, giving a total of six observations. During these 

times, I recorded field notes and reviewed them alongside my classroom observation records and 

the theoretical model I was creating to hone emerging questions and theory in order to identify 

avenues for further consideration (Charmaz, 2006) as well as contribution (Haiven & 
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Khasnabish, 2014). Both observing classes and professional development meetings also placed 

me within the community so that interviews could proceed more organically. 

 Beginning in May and extending through August 2016, I conducted one-on-one 

interviews with participants, with a total of eight interviews. Four of these interviews were 

conducted with science teachers, two with Wellness teachers, and two with administrators.  

During these times (convenient to their busy schedules), I sat with participants and took notes of 

their responses. These conversations were not recorded in order to avoid the concept of having 

anyone feel like their voice was being ‘captured’ or ‘preserved’, as these are concepts that carry 

colonizing stigmas (Cooper, 1998). These notes were assembled into narratives that were 

reviewed by a peer and then by participants to insure the validity of sense-making on my part. 

Upon review by the participant, if any aspect of the narrative did not seem accurately 

representative of his/ her views, we re-discussed it, I re-articulated it, and it was re-examined. 

This occurred until the participant was satisfied with the account of his/ her perspectives.   

 Throughout this process, I was also consulting the previous research of other thought-

partners not only to refine my understanding, but also to eliminate redundant directions of 

inquiry and articulation. Additionally, two other opportunities presented themselves for data 

assembly. The first was in relation to a worldview support tool I created through my interactions 

with NACA. After one of the teachers chose to use it for a purpose of his own design, I 

interviewed him about his process and sense-making of that experience. This interview followed 

the previously mentioned protocol of me making notes as he spoke on his perspectives, 

reviewing those notes, and presenting them to him for his review of my presentation of his 

views. Finally, at the end of this study, I was invited by a student as a thought-partner to give 

notes on a community service project he had designed and completed. This presentation was to a 
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community of Elders of the student’s choosing. During this session, I observed, created field 

notes, and shared my notes with the student and the committee at the culmination of the 

presentation.  The nature of this research, to abductively explore NACA’s essence. is visually 

represented by the following graphic::  

 

Figure 1.  Nature of the project  

Habits, beliefs, consensus, and artifacts (written material about NACA) were explored through 

observations, interviews, and investigative study to develop and articulate NACA’s ‘soul’ 

(Cajete, 2016), or core. All data were carefully gleaned for both recurring ideas as well as unique 

perspectives. The data gathered and reviewed in a process of sense-making and theory generation 

are presented in the appendices of this research for reference and examination to show that the 
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nature of this project as an emergent and necessarily hybridized methodology, was both 

appropriate as well as accountable to the specific purpose and context.  

 

Discipline: Disciplinary Crossover/ Relevance 

 Being situated solely in Albuquerque, many Native Americans from the larger region 

lack access to the institution. Therefore, NACA has other schools with whom they work closely 

through an association of NACA inspired schools (A. FlyingEarth, personal communication, 

December 14, 2015). The spreading of NACA’s approaches to reach all those who would benefit 

from it poses an interesting challenge. It has been an endeavor of isolating, defining, and refining 

practices that are beneficial to creating teaching/learning opportunities and are relatable to other 

geographic locations without being completely transferable to those unique contexts (Charmaz, 

2006). Therefore, it was necessary for this research to be presented in a way that offers narration 

of over-arching educational themes, practices, and outcomes that could be tailored to 

accommodate the specific needs of other populations. Additionally, in doing this, a framework 

for other institutions for implementation of critically-oriented, place-based education at the 

national level could also be derived through open-ended interpretation (Lee, Miller, & Januszyk, 

2014).  

Scale: Size of the project 

 NACA is a secondary school with two campuses. Grades six through eleven are located 

on the main campus on the Pueblo Cultural Center’s land and grade twelve is housed in the 

University of New Mexico (UNM) Law School. The main campus consists of one main building 

with classrooms (that could hold approximately 25 students) and offices, several trailers, an 

adjacent building with one meeting room and a stage, and an adjacent park space that the school 
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uses for outdoor activities. The campus at UNM consists of several small classrooms which 

could seat approximately 10 students comfortably. On the main campus, two of the three science 

classrooms are equipped with lab tables, electricity, sinks, and safety equipment.  Grades six 

through eight share one of these labs. The UNM campus science class is not equipped as a lab. 

All of the classrooms have an LCD projector and a SmartBoard. The students have access to a 

shared set of laptop computers. In relation to the physical context, I believe it is also important to 

note that NACA has a sister school of Maori students in New Zealand. Students and staff visit 

this school bi-annually and the influence of that Maori school is strongly felt within NACA.  For 

example, Maori canoe paddles gifted to NACA are displayed in prominent locations along with 

acknowledgement of me as a ‘thought-partner’ (a term commonly used in Maori research 

literature). 

 Participants included members of the NACA teaching and curriculum design faculty. 

There were four science teachers, two wellness teachers, one curriculum and instruction 

consultant for NACA, one curriculum and instruction consultant for the collaboration of NACA-

inspired schools, and one lead administrator. Additionally, I observed students (grades 6-12) 

during science classes, and I observed other staff during professional development activities. 

After meeting with the NACA administrator, it was decided to introduce me unobtrusively to the 

science team in a department meeting. After becoming acquainted with them, they were asked to 

participate and willingly agreed. Through the process of theory generation and engagement with 

other professionals during professional development observation and simply through being a 

positive presence in the school, the curriculum support team and wellness teachers were also 

asked to participate in the study. They were excited to work with me in the spirit of growing our 

collective knowledge through reciprocal engagement; that is, “instead of the “self made man” 
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approach, communalizing inspires a learning process through which “we make each other”—

both as individuals and communities” (Cajete, 2016, p. 86). Additionally, having a variety of 

participants allowed me to remain open to the spontaneity of research opportunities without 

being intrusive on normal school function (Archibald, 2008; Charmaz, 2006).  During my visits, 

I always had something productive to do with my time within an educational context that is 

highly variable. That said, maintaining flexibility allowed me to gather information from a 

variety of abductive vantages for the triangulation of data and the refining of theory generation. 

Capacity Building: Ways of Empowerment 

 To obtain a feel for research opportunities and meaningful avenues of reciprocal 

engagement, I first met with the lead NACA administrator, Mr. FlyingEarth, on December 14, 

2015. I shared my research interests with him and he shared his ideas with me for ways I could 

become reciprocally involved within the NACA community, and he began addressing me as a  

‘thought-partner.’ Not only do Haiven and Khasnabish (2014) mention the importance of this 

type of reciprocity, but it was also a priority for Mr. FlyingEarth and NACA.  

 I presented Mr. FlyingEarth with my ideas for observing classroom instruction on 

multiple occasions and discussing this data with teachers to insure validity (Charmaz, 2006). He 

thought this would be useful data for his records as well as a beneficial development opportunity 

for faculty. He also thought that the information gleaned through the questions I proposed to ask 

faculty during a one-time interview would assist in the development of NACA’s mission and 

vision. Additionally, he thought it was a wonderful idea to participate in and observe 

professional development opportunities and to interact with other staff. He agreed that this would 

allow me to better understand how other classes and written materials about the school also 

support their holistic educational model.  
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 Many researchers do not choose this path of community engagement due to a fear of the 

loss of ownership of ideas generated (DiMauro, 2014); however, community engagement breaks 

down power discrepancies, not so that anyone loses power in the process but rather so that 

everyone gains potential (Smith, Tiwari, & Lommerse, 2014). That said, I worked closely with 

the staff observing as well as sharing ideas centered on realizing emerging questions relevant to 

the community’s needs. Smith (2014) states that our presence always alters the research 

environment through either reinforcing or disrupting the actions of others. Ignoring this fact 

leads to artificial findings; whereas, managing it leads to credible outcomes. “Although the goal 

is to create an image of a journey as if through a mirror and within that reflection, not see 

myself” (Hauzous, 2006, p. 19), which is a component of western thinking misrepresentative of 

the process and not a part of Indigenous methodology (Aikenhead, 2001; Cajete, 1999). 

 Theory and practice work best in co-existence. Ideas rooted purely in theory make it 

challenging to imagine the embedded problems of an idea during implementation, especially in a 

relational system. In addition, the habitualization of practices purely rooted in action make it 

challenging to see areas in which implementation can be made more effective (Smith, 2014; 

Haiven & Khasnabish, 2014). Although this seems ideal, it should be noted that the mergence of 

theory and practice involves a reflective layer of entering the unknown that is “beyond recalling” 

(Smith, 2014, p. 200) and is not always comfortable. Therefore, the relationships necessary to 

support this type of work require pedagogy of care, of being entirely “transparent and entirely 

accessible” (DiMauro, 2014) that is put into how we treat others before, during, and after our 

research interactions (Smith, 2014). 
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Tools: How the Research was Conducted and Research Tools Implemented 

 Keeping the sordid history Native people have with research (Denzin & Lincoln, 2007) in 

the forefront of thinking is integral to conducting critically aware Indigenous research. Cognizant 

of this history, I looked for potential research sites and found that one of the schools had a 

‘research’ link on their site. Having interacted with hundreds of school information interfaces, I 

had never seen this, so I found it anomalous and intriguing. Under that research tab, I found an 

interesting set of queries that would disclose many of the factors of my particular research that 

could make my work harmful to Indigenous people as it had in the past. I thought it would be a 

useful way to begin contact in transparency with all my potential research sites, including 

NACA. I mention this because, alongside the challenge of cultivating authentic relationships to 

generate authentic data (Archibald, 2008), access and potential harm are paramount issues in 

Indigenous research. Therefore, in my approach, I took a proactive step in my initial contact with 

research sites to address these issues of the: 1) nature of my research and its purpose, 2) 

description of the research sample and the involvement of participants (including any requests 

that will be made of the population, criteria for excluding subjects, procedure for recruiting 

participants, deception), 3) methodology of analysis and process of review, 4) confidentiality 

procedures, 5) description of research risks and benefits to the participants and the community, 

5) proof of IRB certification, 6) source of funding, and 5) primary contact at the school (Santa Fe 

Indian School, http://www.sfis.k12.nm.us/research). These are things addressed in IRB once a 

research site has been established. However, answering these questions prior to formally meeting 

helped assure potential research sites of my interest, purpose, and integrity.  It showed respect for 

participant time and need to make decisions that were in the best interest of their community. 



81 

 When I approached NACA, I told them that, as a trained researcher in a field of study 

closely related to the interests of their school’s mission and vision, I wanted to serve them as an 

instrument to assist in the answering of their specific questions (Charmaz, 2006) and that I 

wanted to use my theoretical understanding to be of direct use to them as I pursued my studies 

and refined my understanding in the experiential context they could provide (Haiven & 

Khasnabish, 2014). Even though this blending of theory aligns with Indigenous pedagogy, it is 

not the mainstream approach even when researching with Indigenous peoples. For this reason, 

preliminary questions were created for IRB to initiate a comfortable research collaboration with 

NACA. However, these are the questions that emerged through this research. 

Table 1  

Research Questions 

1. How can Indigenous voice be maintained through the process of researching and reporting? 

2. What does science education look like in NACA classrooms? 

3. What is NACA’s vision for Indigenous education and how is it created to guide curricular 
decisions? 

4. What practical tools can be created to assist NACA in the implementation and maintenance 
of this vision to foster the development of critical Indigenous identity through science 
education? 

 These questions were arrived at through participation with the NACA community. From 

the beginning, I was named as a thought-partner by Mr. FlyingEarth. I was inducted into the 

science cohort of the school through meaningful interaction and later into the whole school 

through attending faculty meetings and by maintaining a connective presence within NACA. 

Additionally, other thought-partners who participated with the school welcomed me into their 

cohorts of mentorship. When I entered classrooms, I was referred to as ‘auntie’ because 

relationality through kinship is a central focus of the school’s wellness curriculum (T. Begay, 
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personal communication, May 11, 2016; Whisper, personal communication, May 13 2016). My 

role as a researching, non-intrusive thought-partner was made transparent to all who came in 

contact with me. That is, as I conducted my research and moved back-and-forth between the data 

(Charmaz, 2006), I not only shared and checked my data with the NACA participants but also 

shared the tools I was developing and refining to acquire it with them. While attending the 

International Conference for the National Association of Research in Science Teaching 

(NARST) 2016, I described the research I was doing with NACA to a colleague also involved in 

Indigenous research. I told her that I was using a Grounded Theory methodology due to its 

emergent nature and, thinking there was more to it, she suggested I look into literature on 

Community Engagement (I. Ortega, personal communitcation, April 15, 2016). I did and this 

spawned my realization that I needed to expand my approach to include other methodologies to 

reconnect an Indigenous approach that has limited discussion in the literature. I realized that the 

first tool I was creating was an already established, yet rarely articulated, mode of Indigenous 

research methodology (Cajete, 2016). 

 Another tool I developed through this research was one I used for classroom observation. 

I visited NACA and observed as many classrooms as possible during weeklong visits in 

February/March, April, and May 2016.  During the first visit, I used the observational tool 

developed by Dr. Glasson of the Virginia Tech Secondary Science Education (2016) program to 

note how practitioners were orchestrating learning that cultivated and supported natural learning 

cycles. M. Wauneka, the Curriculum and Instruction Coordinator, mentioned that this was a tool 

similar to one that she used when observing NACA classrooms to align with state mandates 

(personal communication, March 3, 2016). Through interaction and professional development 

during my next two visits, I modified this tool to include the practitioners’ attention to meeting 
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the needs of the school’s mission to cultivate wellness and identity in the students (Native 

American Community Academy, http://www.nacaschool.org/about/mission-and-vision/). 

Therefore, all of the classroom observational data were subjected to three separate iterations and 

then discussed with colleagues and participants to insure reliability, credibility, and validity 

(Charmaz, 2006). 

 

Figure 2. Classroom observational tool. 

 I was specially invited to participate in a professional development opportunity in April 

2016, to discuss Indigenous language support in school-wide programming. During this meeting, 

it occurred to me that I possessed theoretical understanding related to worldview support through 

language that others did not. I did not share this theory overtly but rather created another tool to 

encourage thinking on the subject. The tool was a matrix inspired by one I had seen discussed at 
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the International Conference for the National Association for Research in Science Teaching 

(NARST) created by T. Shume (2016) on evaluating case studies of human interactions with 

wolf population dynamics. The tool simply asked the teacher to position the lesson they designed 

and to consider strategies for changing its position within the matrix. This matix was first shared 

with Mr. FlyingEarth, who thought it was thought-provoking for lesson design school-wide. He 

approved my sharing of the tool with the science faculty. However, it should be noted that as 

Archibald (2008) suggests, I was respectful of the expertise of the participants from whom I was 

trying to learn as well as being responsive and presenting my co-creative imagination to help 

‘convoke’ social change (Haiven & Khasnabish, 2014, p. 8). I presented it to all the science 

teachers, but one was especially intrigued by its potential. I made it clear to him that it was just a 

prototype and asked that if he chose to use it that he provide me feedback as to how and in what 

ways he found it useful or cumbersome so that it could be improved. 

 

Figure 3. Science and worldview matrix, overview. 
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Figure 4. Science and worldview matrix, questions. 

 During this time, I also implemented an interview protocol. The questions were merely 

created to answer research questions that would help guide me in isolating emerging questions 

and analyze observational data. Mr. FlyingEarth approved the questions and thought they were 

useful for enhancing his understanding of NACA function. However, there is something else that 

should be noted about the recording of this data: To capture the thoughts of another is a 

colonizing tactic, counter to Indigenous communication ethics, and is viewed as a form of 

“internal rape” (Cooper, 1998, p. 155). Thoughts are sacred in that their origin is unknown and 

assumed from Creator, which are then conveyed to a specific person within a specific context 

(Basso, 1996) and not to be used beyond that unique interaction without consensus on sense-

making (Archibald, 2008). Therefore, I gave the participants the questions ahead of time, asked 

them the questions in an interview, made notes on their responses, and once written were given 

to the participants for approval of interpreted meaning.  



86 

 The critical moments that shaped emergent theory generation came from all observational 

data and were validated through conferring with participants to insure validity (Charmaz, 2006). 

The method of prolonged engagement through periodic visitation allowed for what Archibald 

(2008) suggests as gradual and reliable contact orchestrated through a process of remaining open 

to the spontaneity of invitations for such participation as well as time for reflection. This allowed 

me to become not only an invited entity rather than an intrusive force, increasing the authenticity 

of the data I was gathering, but also a valued and reciprocal thought-partner. This approach 

allowed the participants to organically include and establish me as the  “thought-partner” Mr. 

FlyingEarth envisioned (personal communication, December 14, 2015). It allowed me to become 

a contributing member to the NACA community, who provided theoretical support that could be 

fused with social action that was already in progress (Haiven & Khasnabish, 2014). This is the 

way Freire (1970) intended theory and practice to exist in concert (Stoval, 2013). Further, it 

aligns with Tribal Crit in that it does not simply generate more theory but rather becomes a 

component of bringing about progressive social action (Brayboy, 2013).  

 In this way, I was a participant-observer as well as a learner-contributor. The experiences 

I noted through this lens were converted to narratives during my periods of metacognition 

between NACA visits. This gave me the opportunity to critically examine how I was interpreting 

data to carefully monitor my personal bias. I memoed to remain reflexive of my sense-making, 

validated it with my participants, and also consulted my peers and advisors to ensure its 

relevance (Bitsch, 2005). Throughout the entire process, a constant movement back-and-forth 

between my thoughts, the data, and participants’/ peers’/ advisors’ perspectives facilitated the 

monitoring of the evolving sense I was making. 
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 After initial analysis of my field notes, I organized emergent ideas into a graphic tool 

similar to one used by Morrow and Smith (2005) to illustrate theoretical process.  

 
 
Figure 5. Generalized theory model  
 
This preliminary model assisted me in selecting additional members of the NACA community, a 

theoretical sample, to observe and interview, thereby enabling me to expand the abductive 

analysis to address gaps, make sense of inconsistencies, and refine the model to encompass all 

the data. This model and data re-iterations were used throughout the research process and refined 

continuously until saturation was reached and new data only provided further evidence of 

existing the data (Charmaz, 2006). At that point, I re-visited the literature related to Indigenous 

worldview and critically-oriented, place-based science education to further refine the theoretical 

model and assemble a comprehensive and supportive literature review that framed the theory 

generated. Additionally, because this is a study intended to provide information for the 

community of participants, the participants chose to use their names in the reporting of data. 

Their approval of all data I recorded was built into the project design to ensure I did not harm the 

community. My participants should be recognized for the work they are doing and the insight 

they possess. To further clarify my approach, I offer a timeline of activities:  
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Table 2 

Research Plan 

Phase Purpose Activity Follow-up 
 

Locating a site  Sought 
possible sites 
for research 
that aligned 
with my 
pedagogy and 
purpose 

Searched online 

Read online artifacts 
related to potential 
sites 

Composed and sent letters 
introducing myself, my 
research interest, and my 
responses to relevant 
concerns to Indigenous 
research 

Email exchanges occurred 
(with multiple research 
possibilities) 

Planned site visits 

M
a
y
-
N
o
v
 
2
0
1
5 

Introducing 
researcher to 
administration 

Made 
introductions 
to school 
officials  

Discussed 
backgrounds and 
pedagogy to see if it 
was a good fit 

Brainstormed 
opportunities for the 
integration of theory 
and practice  

Looked for avenues of 
mutually beneficial 
reciprocity 

Created prospectus 

Wrote, submitted, and got 
IRB approval 

D
e
c
e
m
b
e
r
 
2
0
1
5 

Establishing 
presence and 
initial 
gathering of 
data  

Created a 
positive 
presence in 
the school 

Attended a 
professional 
development 
meeting and 
met 
specifically 
with science 
faculty 

Began science 

Met with science 
faculty to make 
introductions and 
discuss research 

Made field notes on 
school and classroom 
facilitation, 
environments and 
culture 

Made field notes on 
professional 
development 
interactions 

Reviewed field notes and 
looked for themes 

Generated a preliminary 
grounded theory model 

Looked for discrepancies 
and gaps in the model 

Generated a theoretical 
sample of other classrooms 
to visit and participants to 
interview to address those 
discrepancies and gaps in 

 

 

F
e
b
r
u
a
r
y
-
M
a
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classroom 
observation 

model 

Was specifically requested 
to attend a professional 
development meeting on 
culturally relevant 
Indigenous education and 
began examining the written 
materials NACA provided 
to prepare for the event. I 
also sought additional 
resources and attended 
NARST presentations 
related to the topic.  

r
c
h
 
2
0
1
6 

Continuing to 
establish 
presence and 
gather data 
and beginning 
interviewing  

Continued 
observing 
classrooms 
and obtaining 
observational 
data 

Discussed 
emerging 
themes with 
administrators 

Attended 
professional 
development 
meeting on 
language 
integration 

Discussed data with 
administration and 
emerging questions 

Made field notes on 
school and classroom 
facilitation, 
environments and 
culture in theoretical 
sample (including 
those of my 
theoretical sample) 

Made field notes on 
professional 
development 
interactions 

Reviewed classroom data 
looking for emerging 
themes 

Aligned data with model 
and look for additional 
discrepancies 

Fit theoretical sample data 
into model  

Noted areas of recurring 
data as well as outliers 

Incorporated professional 
development literature and 
school artifacts into my 
research lens per indirect 
suggestion from NACA 
administrator and refined 
classroom observational tool 

Generated a report of 
emerging themes to present 
to NACA administration 
and faculty (this was done in 
both written form and 
graphic representation) 

A
p
r
i
l 

2
0
1
6 
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Refining data 
and looking 
for evidence 
of saturation 

Continued 
observing 
classrooms 
and obtaining 
observational 
data. 

Conducted 
interviews  

Conferred 
with 
participants to 
check validity 
of data 

Shared 
emerging 
themes with 
participants 

Attended 
professional 
development 
meeting 

Shared data and 
emerging themes with 
administrator and 
discussed a language 
tool I creator which 
he approved for 
sharing with science 
faculty 

Observed classes and 
a professional 
development meeting 
and recorded data 

Discussed data from 
previous visits with 
participants to check 
for validity 

Shared emerging 
ideas for theory 
generation for 
participant input 

Wrote-up interview 
narratives 

Reviewed interview 
narratives and classroom 
data looking for emerging 
themes 

Further refined the 
classroom observational tool 

Re-iterated all data twice 
through the two revised 
versions of the classroom 
observational tool generated 
specifically aligned with 
NACA’s mission and vision 

Aligned interviews with the 
model and looked for 
additional discrepancies 

Noted areas of recurring 
data as well as outliers 

Adjusted model to 
accommodate all data 

Generated a report of 
emerging themes to present 
to NACA administration 
and faculty 

M
a
y
 
2
0
1
6 

Further 
refining of 
data through 
additional 
theoretical 
sampling 

Conducted 
interviews  

Conferred 
with 
participants to 
check validity 
of data 

Attended a 
week-long 
professional 
development 
meeting on 

Observed a week-long 
professional 
development meetings 
and recorded data 

Conducted interviews 

Conferred with 
faculty on the use and 
efficacy of a 
classroom tool I 
created for NACA to 
support Indigenous 
worldview in science 

Wrote-up interview 
narratives 

Reviewed interview 
narratives and classroom 
data (from the tool I created 
for NACA’s alignment of 
Indigenous worldview and 
science education) and 
aligned data with the model  

Adjusted model to 
accommodate all data 

A
u
g
u
s
t
 
2
0
1
6 
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school 
mission and 
vision 

education 

Discussed data from 
previous visits with 
participants to check 
for validity 

Shared emerging 
ideas for theory 
generation 

Looked for additional 
resources to understand data 
and create a supportive and 
comprehensive literature 

Reporting Reported 
theory, 
process, 
findings, and 
action. 

Met with dissertation 
committee to review 
draft 

Reviewed data 

Wrote-up report 

2
0
1
7 

 

Conclusion 

 Through this approach, a theory that was not prescribed and then proven but rather one 

that is grounded in the data itself was generated (Charmaz, 2006). This carefully assembled 

marriage of various research methodologies re-weaves Indigenous worldview into contemporary 

research strategy that is appropriate to this project. This connection of approaches allowed for 

the creation of a community of thought-partners and practitioners for the purpose of both 

acquiring reliable data as well as contributing to transformative action. Additionally, the 

implementation of an underlying systematic approach provided rigor and reliability at the same 

time that it was “shaped yet emergent and paced yet unrestricted” (Charmaz, 2006, p. 28). 

Charmaz (2006) notes that research rooted in an experiential cognitive dissonance (i.e. a hunch) 

rather than a hypothesis or pre-set list of research questions can feel unsettling and 

overwhelming. However, I believe I had the opportunity to realize and share the profound elation 

of the reestablishment of cognitive equilibrium through the generation of a theory that was 

previously unarticulated (Charmaz, 2006) and thus had been subdued through silence.  
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 I feel that this collaboration and research generated a substantive theory that can provide 

legitimate refractions for others to problematize how they may assume the world to exist 

(Ladson-Billings & Tate, 1995). It is my hope that the data reveals an optimistic direction to 

pursue in the rearrangement, modification, and amendment of practices that inform progression 

in critically-oriented, place-based education for not only Indigenous population but others as 

well. Additionally, it can provide evidence for directions to pursue in preparing teachers to 

provide this type of educational experience for national and cross-cultural implementation. For 

this reason, I will provide a detailed account of interactions that occurred and discussions that 

emerged through the tools created for this research. I do this so that I can retain transparency by 

revealing the sense I was able to make.  Additionally, I hope this open-ended presentation will 

encourage sense-makers to consider this project’s relatability, despite its lack of direct 

transferability to their unique contexts. This data presentation is meant to open new and 

previously unimagined conversations about the evolution of education for our continued 

sustainability in a manner of  “problem-setting rather than problem-solving” (Wolcott, 1990, p. 

31). 
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CHAPTER 4 

INTERPRETATIONS 

Introduction 

 Woven into this interpretation of data is a detailed articulation of how this research was 

conducted. This was done to illustrate how the organic formation of and bonds between the 

various research methodologies begin re-assembling an Indigenous methodology for the Western 

academy. That said, the hybridized methodology is a form of data itself that evolved from and 

was shaped by the research process through a back-and-forth iterative process as with all other 

data. This methodology grew in a way not unlike that which is found in Nature and thus reflects 

a kind of bio-mimicry.  It grew as an organism, responsive to its environment, its place, by 

necessity through emergent opportunities within that niche (DiMauro, 2014). Like that found in 

Nature, this adaptation was done to maintain optimal functioning within a dynamic ecosystem 

(Cajete, 2016). Indigenous worldviews always looks to Nature for primary instructors on how to 

act in the world (McCoy, Tuck, &  McKenzie, 2016) and this research reflects that ideology. It is 

imperative to keep Nature’s ways at the forefront of our thinking in how we form research 

ecosystems if we wish to create a pathway for the equal inclusion of authentic Indigenous voice 

at the Western academy’s conversation table. Therefore, I hope it will provide guidance and 

insight for those who might want to follow a similar path in decolonizing their own approaches 

(Tuhiwai-Smith, 2012). 

How is the Integrity of Indigenous Voice Maintained in Research? 

 Finding a site for this research was challenging. Not only did the organization need to 

align with my research interests but they also needed to trust and be willing to work with me as a 

researcher in a mutually reciprocal and progressive enterprise merging the possibilities of theory 
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and practice simultaneously (Haiven & Khasnabish, 2014). I began looking for schools that were 

on the forefront of confronting and reconciling the intersection of Indigenous educational 

practices with contemporary Western education and open to exploring the possibilities of 

Indigenous research methodologies. I visited multiple sites, but it was the Native American 

Community Academy (NACA) in Albuquerque, New Mexico that emerged as an optimal sight 

for this research. Because I was a full-time student and working throughout the school year as a 

Graduate Teaching Assistant, I was questioned on more than one occasion as to why I would go 

to all the trouble and expense of doing this research so far from Virginia Tech. As I thought of 

the reasons for why it was necessary, I recalled a Coyote teaching that Archibald (2008) shares. 

 One day after a long day of hunting, Coyote sat next to the fire and took off his 

makazinan, his shoes. He noticed a hole in one of them. He checked through his bag for his bone 

needle tool to fix them, but it was not there with his other tools. Then he got down on his hands 

and knees to search all around the fire.   

 As he was doing this, Owl flew in and asked Coyote why he was crawling around like 

that. Coyote answered, “I am looking for my bone needle.” Owl said, “I have great vision, 

especially in dim light. I will help you look.” Owl flew several times around the fire and found 

nothing. 

 Owl said, “I have used my gift of night vision to look for your bone needle. I am sure that 

it is not around the fire…uhhhh, Coyote, when did you last use it?” Coyote replied, “I used it 

quite far away in some dense bushes to mend my jacket.” Owl then asked, “why are you not 

looking for the bone needle there?” Coyote answered, “it is much easier to look for it here.” Owl 

shrugged and flew off, leaving Coyote to his form of logic (Archibald, 2008). 
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 Coyote always serves as an example for how “contemporary Indigenous 

storytellers…[help us]…to become whole…through the work of story” (Archibald, 2008, p. 

139). In this case, for my educational process to become more whole, I needed to not proceed 

where it was convenient yet illogical but rather to go to wherever it was that I would be 

afforded the opportunity I required to continue my growth, even if the location seemed 

excessively challenging to reach.  

 Many of the research sites I visited lacked important qualities that NACA possessed.  

Some of the most important traits about NACA were openness to flexibility, trust, accountability, 

and reciprocity. From the first email exchanges and visits with the administration, NACA made 

me feel like it was a place that would embrace my potential as a contributing partner, something 

that helps all members participate meaningfully to build the capacity of an organization 

(Blackstock, 2011; Smith, Tiwari, & Lommerse, 2014).  

 From my first meeting with Mr. FlyingEarth in December of 2015, he was transparent 

about NACA’s mission and areas he felt could benefit from my interaction with the organization. 

He drew diagrams for me of overlapping areas of curricular focus that worked towards a holistic 

educational model. He wanted to find a place within that structure where my unique knowledge, 

skills, or insights could fit to enhance the overall process. In the time I spent with NACA, I 

found that this was not only how he approached me as a thought-partner but also how he 

approaches the entire ‘institutional organism’, an organization built through bio-mimicry with 

the adaptability of resilient species found in Nature (Cajete, 2016; DeLuca, 2014). As I was 

initiating this research, he was looking for the specific niche (Cajete, 2016) I could fill within 

NACA to enhance its function.  
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 From the beginning, this research was rooted in the understanding of reciprocal 

engagement (Cajete, 2016). Later, I would realize that the manner in which Mr. FlyingEarth was 

imagining my engagement and contribution with NACA was not unlike the way he approached 

all those who come to their community wanting to learn. This is significant to me because it is 

evidence of the dissolution of hierarchy; although I had educational privilege, it was understood 

that I came to NACA to be mentored just like all other students enrolled at the school. I 

appreciated this because, unlike other students (Archibald, 2008), I did not have to go through 

the enrolment lottery; I was accepted as a student under unique criteria. I understood this 

privilege also and did not take it for granted. 

 Mr. FlyingEarth believes that all members of the NACA community work synergistically 

through the realization, development, and utilization of unique gifts. For this reason, he did not 

impose my involvement on the science team but rather orchestrated my gradual inclusion into 

their existing cohesion. It was important that I realize this and follow the research discourse 

suggested by Archibald (2008) and fully enter the relationship as a learner, deferent to the Elder 

knowledge and experience to which I was potentially being offered access. To approach with a 

list of questions and imposing inquiries is not how Indigenous research is appropriately 

conducted (Archibald, 2008). Later in this research, a faculty member would mention this 

perspective at a professional development meeting about Indigenous behavior expectations; he 

also believed that questioning is a product of Western worldview and is not traditionally 

Indigenous, as it is intrusive (Appendix 30). Indeed, to arrive with a list of imposing questions is 

the tradition of Western research methodologies. That is, even when a methodology of emergent 

questions is to be utilized, it must begin with stating preliminary questions to the Internal Review 

Board (IRB) to insure research ethics are followed and human subjects are protected. 
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Additionally, to arrive without questions necessitates that the researcher somehow be implicitly 

trusted to not harm the community in that the researcher’s intentions and potential impact are 

unknown. This presents a challenge in doing Indigenous research.  

 NACA has school-wide professional development scheduled for every Thursday. 

Alternating Thursdays, these meetings are departmental one week and grade-level the next. In 

February 2016, Mr. FlyingEarth had me attend a meeting that was departmental. After a brief 

school-wide discussion, the science team moved to a separate space to convene. I went with 

them so that we could introduce ourselves; we could feel if there was a connection and alignment 

that could knit me into their group and purpose. It is important to acknowledge that there is a 

significant difference in this facet between Indigenous and Western study. Cajete (1999) notes 

that Western science’ foundation rests upon objectivity and quantifiable measures whereas 

“Indigenous science honors the essential importance of direct experience, interconnection, 

relationship, holism, quality and value”(p. 82), i.e. the affective. Indeed, for this research to be 

fruitful, I needed to be allowed access through respect and reciprocity, to the deeper meaning and 

purpose, the “soul” of the organization (Cajete, 2016, p. xvi). 

 It was interesting to me that, despite NACA being a school that embraces Indigenous 

pedagogy, I was met with the expectation that I would have imposed questions or an agenda. 

Although everyone was open to the idea of collaboration, I sensed that not having a prescribed 

research agenda caused some reluctance and with good reason. Researchers have been studying 

Indigenous Peoples since contact and have had negative impacts. Later, at the culmination of the 

on-site research at NACA, Mr. Rodriguez said to me that the science team did not know what to 

make of me at first, but in the end, our interaction had exceeded his expectations of an ideal 

collaborative outcome (personal communication, August 15, 2016). Of course I was not 
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completely without an idea of research possibilities, as I had undergone the necessary IRB and 

prospectus requirements to postulate such questions. However, I responded to the science team at 

that first meeting that, despite this existing research protocol, it was my intention  to contribute to 

their work by answering their emergent questions (Charmaz, 2006). I explained that I would be 

available to spend a prolonged period of time with them, exploring questions that emerged to us.  

 I told them that my studies had given me much theoretical imagination that could 

enhance the contextual work they were engaged in within their classrooms. I described my 

training as a researcher and how I hoped that could be used to observe and record data to help us 

arrive at and answer meaningful questions together. I assured them that when I was not directly 

engaged with them that I would be actively reviewing data and postulating progressive actions to 

take when I returned. It would be an interactive and elastic process of theory meeting practice 

such that action could occur in the present and not at some imagined point in the future (Haiven 

& Khasnabish, 2014).  For Indigenous voice to be heard through the research process, it is 

important to use approaches fundamental to Indigenous worldview, approaches modeled after 

resilient structures found in Nature. The researcher must be willing to find a niche within a 

research setting, respect that that human ecosystem is already functioning, and thoughtfully seek 

ways to fit into it through enhancing it. This approach is non-hierarchal and reciprocal, honoring 

complex ways of hybridized sense-making while realizing that appropriate academic tools may 

be used only to amplify an already present Indigenous voice rather than imposing on and 

deforming it.  

How are Indigenous Worldview and Science Education Animated in NACA Classrooms? 

 After that initial meeting, the Director of Curriculum and Instruction, Ms. Wauneka, 

arranged a schedule for me to follow for the rest of the week to observe all of the different 
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science classes at NACA equally. I made two initial visits to each class and made field note 

observations. To help me initially process what was going on in each of the classrooms, I used a 

template that the Virginia Tech secondary science education program used in 2016, which helped 

me to initially process the observations. On the NACA website 

(http://www.nacaschool.org/what-we-teach/our-curriculum/) it states that science is approached 

through inquiry and this template simply honed my observations on how inquiry practices were 

orchestrated, facilitated, and managed. It was a good way to begin establishing a presence in 

NACA’s classrooms and gave me a good foundation for how I could refine the classroom 

observational tool to be increasingly relevant to NACA’s unique context. 

 After my visit in February, I returned to Virginia and began my first iterations of the data 

I had collected. When I had finished, I had a colleague check my recording of the data and then 

passed it on to my participants at NACA for their approval. Because teaching is an intensive 

enterprise, it was difficult for the participants to verify the accuracy of my observations in this 

way. I did not want to become a nuisance and forfeit the privilege I had been granted to learn 

from NACA, so I decided to review it with them through conferencing with each participant at 

their convenience when I returned to NACA on my next visit. Upon doing this, I found that 

talking in person with participants about my observations allowed me to glean more about the 

experiences. Also, through affective interaction, meaningful relationships were forming and it 

became possible for me to authentically be viewed as true thought-partner, a contributor to the 

learning initiatives they were developing and implementing. It was important that I create a 

collaborative situation to maintain a relevant position within the group. This also helped me to 

maintain an awareness of any tensions that might be emerging (Smith, Tiwari, & Lommerse, 

2014). Additionally, it gave everyone involved enough time between visits to make meaning of 
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the experience (Archibald, 2008). I also sent the data to the administrators for their approval. I 

followed up with a request to the Head of the School, Mr. FlyingEarth, to have a phone 

conversation. 

 I had initially, and naively, thought it possible to follow a protocol of asking participants 

to submit plans of up-coming lessons they thought were particularly wonderful models of their 

teaching strategies. I had done this to make the teachers comfortable with me being present by 

providing them opportunity to show me their best. However, I soon discovered that this would 

become intrusive, disruptive to the natural ebb and flow of NACA’s regular functioning. It 

would make cumbersome demands on participants’ time and focus, focus that should remain on 

students and their learning, as well as prevent me from becoming an organic element of the 

community. It felt more natural and less disruptive to proceed with the structure of Ms. Wauneka 

proposing a schedule for my observations each day centered around a confluence of best 

observational opportunities within normal school functioning and maintaining flexibility to 

spontaneous opportunities like Archibald (2008) suggests. I mention this because I believe it is 

important to note that the data I present is reflective of normal, everyday activities within NACA 

and not a contrived set of lessons selected by teachers to only show their most stellar moments. It 

is also interesting to note that, although all the teachers have different content, styles, and 

contexts, every lesson I observed attended to all the criteria (of the classroom observational tool 

I created based on the school’s specific mission and vision) to manifest NACA’s vision in 

practice.  

 Even though I put all the classroom data through three iterations over the course of 

several months of interaction with NACA as I developed a classroom observational tool that 

aligned more specifically with that which they were trying to achieve as a unique institution, I 
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present all of it together in its final form (Appendices 1-17). However, to explain, through the 

first iteration I only answered questions one through four. These were questions I was 

accustomed to answering when focusing my observational awareness on how a practitioner 

“encouraged and directed curiosity, or the human instinct of learning” (Cajete, 2000, p. 102). 

During the second iteration, I answered question five in noting the practitioners’ methods of 

addressing NACA’s mission for student wellness through providing learning experiences that 

reflected that nature of balance (http://www.nacaschool.org/what-we-teach/wellness-and-

support-services/). In the third iteration, to answer question six, I gleaned the observational 

classroom data for evidence of each practitioners’ unique strategies of building student identity 

to also align with NACA’s vision for community-based education through individuation 

(http://www.ncela.us/files/uploads/2016/NACA_Language_Presentation_DutaREVISED.pdf). I 

believe all the data offers insights into how to orchestrate meaningful learning experiences and, 

for this reason, every lesson I observed is found for reference in the appendices. Additionally, 

after the first iteration of the classroom observational data, I created a preliminary model with 

which to examine that information and look for emergent ideas and gaps so that appropriate 

theoretical sampling could begin on my next visit.  

  On the surface, NACA science classes may appear to share much in common with 

classrooms anywhere in which the teachers orchestrating the learning are endowed with recently 

received education credentials. That is, the teachers use inquiry-based, student-centered learning 

experiences to help students construct their knowledge collaboratively with teacher-mentor 

support.  Teachers follow mandated curriculum as well as look for content relevance to students’ 

lives while focusing on building meaningful relationships with each student. However, there are 

some integral differences that should be noted.  
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 There are subtle ingredients that make the science experience significantly different at 

NACA than other schools. Not only did all teachers organically attend to fostering learning 

instinct, orchestrating balanced learning experience, and developing hybridized student identity, 

but lessons also focused on supporting the worldview of embeddedness within a larger 

community, experiential learning before symbolic abstraction, generative contribution, authentic 

community engagement, critical-thinking processes, and complex systems integration. These 

aspects were ever-present in science instruction at NACA, but I would like to highlight a few 

profound examples.  

 I never saw students working in isolation and they were remarkably community-oriented 

in their learning. For example, the lesson on the electromagnetic spectrum (Appendix 10) had all 

the students’ work woven into one collaborative instructional session. The work they collectively 

generated was compiled and presented in cooperation by all members of the class during the 

following lesson rather than through individual or redundant presentations.  

 In multiple conversations and in every interview conducted, teachers and faculty shared 

an ideal of Indigenous science being experiential and holistic. While Western science was 

abstract and fragmented, Indigenous science was exploratory. While Western science seemed to 

be a study in what others already appeared to know (Appendices 18-25), Indigenous science was 

experiential. That is, it was expressed that the experiential nature of Indigenous knowledge led to 

the generation of knowledge, whereas Western knowledge often seemed to be dispensed from 

already existing theory. I found this knowledge-generation approach to be pervasive in the 

curriculum, even in classes that reached levels of highly sophisticated forms of abstract analysis 

and reporting. For example, in chemistry, students always learned mathematical protocols for 

expressing findings after they had direct experience through experimentation (Appendices 6, 11, 
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and 15). Additionally, this generative approach to science engagement through the creation of 

original works was integrated with the opportunity to share unique mastery of content through 

authentic interaction with their communities. For example, the students led demonstrations to 

share their unique insights and mastery of content with community Elders (Appendix 12). 

 Finally, lessons were created to have the students thinking in terms of related systems 

rather than isolated factors, with humans as components within those cycles rather than dominant 

over them. For example, students explored a cycle in Nature and how that cycle overlapped with 

human celebrations or events (Appendix 4). The students were asked to consider the impact of 

one cycle on all others if environmental degradation occurred. Critical thinking procedures were 

practiced by making observations, inferences, and claims as evidenced in lessons like the one on 

plate tectonics (Appendix 3), rock identification (Appendix 9), and the sci-fi case study 

(Appendix 13). These protocols overlapped with those used in history classes (Appendix 27) in 

viable approaches to analysis. Indeed, in the sci-fi case study (Appendix 13), students were 

directed to think about how Nature is our primary instructor in that a solution already existed in 

Nature, one that we could use science to uncover and bio-mimic.  

 Indeed, I believe these cumulative approaches to learning led to the kind of thoughtful 

community engagement exhibited by the tenth grade student reported in Appendix 33. These 

experiences support individual critical reflection and engagement with the communities leading 

to empowerment. Because I could make observations in multiple classrooms, discuss with 

various community members, and be included in an assortment of opportunities over a prolonged 

period of time, it was not difficult for me to see the difference science education at NACA 

affords students. However, for those without this luxury, it was more challenging.  
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 As mentioned, I visited classes that Ms. Wauneka, the Director of Curriculum and 

Instruction, suggested for me based on testing schedules and other factors. Although the teachers 

were always welcoming, at times they were apprehensive upon seeing me. That alone would not 

make me consider this a critical moment, as a new person in the class often throws off the 

community dynamic. However, that coupled with comments like, “we will just be doing practice 

problems from the textbook” (Salazar, personal communication, April 27, 2016) and followed by 

excitement during conferences about the lessons on how I was able to see NACA’s mission and 

vision enacted through that learning experience (Salazar, personal communication, August 10 

2016), made me believe that, ‘offering something different’ was an internalized ideal among all 

faculty. This became more evident not only through our daily interactions but also through the 

interviews (Appendices 18-25). The elusiveness of this ‘difference’ caused uneasiness; there was 

an underlying and ever-present pressure to describe this divergence from mainstream education. 

In addition, if a person is Indigenous, they just do science as it aligns with their innate 

worldview. To name it ‘Indigenous science’ might be similar to viewing yourself and your 

actions through an anthropological lens of ‘othering’ yourself. In interpreting Ms. Lucero’s 

interview responses, I believe this may be a factor in why she, as an Indigenous person, sees 

science as a way of understanding Nature’s ways and is not comfortable with the term 

‘Indigenous science’ (Appendix 18). Therefore, science education at NACA follows the school’s 

mission and vision; it uses strategies across the curriculum that support Indigenous worldviews 

of fostering natural learning instinct and balanced experience to cultivate unique identity for 

individual and community empowerment. NACA does this in ways distinct from mainstream 

education that align with the Indigenous worldview of community orientation, experiential 
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engagement, generative creation, community contribution, critical-thinking protocols, and 

complex systems integration. 

How is Science Education at NACA Supported by the Rest of the School? 

 Upon talking with Mr. FlyingEarth by phone in March, 2015, I discovered that he was 

not as interested in discussing my observational data as he was about inviting me to an upcoming 

opportunity for engagement with the school’s professional development. This session addressed 

issues of language support and integration into other content classes and extra-curricular 

extensions. At the time, I was unaware of his motivation for specifically inviting me to this 

event, but a fundamental aspect of this research methodology was to remain open and fluid to 

emergent research directions (Charmaz, 2006).  I had been hoping for the opportunity to be 

invited back and was very pleased to be prioritized as a guest to this unique opportunity. 

Additionally, his inviting me without overtly disclosing his reasons was a form of mentorship; he 

was providing me with an opportunity through which he believed I could learn and contribute, an 

approach used at NACA with students. Again, I believe this provides evidence of the dissolution 

of hierarchy, as I was treated as a unique student within the NACA learning ecosystem. 

Realizing my privilege to be included, I seized the opportunity with enthusiasm. 

 Both Mr. FlyingEarth and Ms. Wauneka were surprised by my flexibility and eagerness 

to return; Ms. Wauneka told me that many researchers visit NACA, get the data they require, and 

disappear (personal communication, April 26, 2016). I think this response revealed to me how 

“the interface between university and practice is characterized by…disjunction” (Smith, 2014, p. 

199). It caused me to reflect on the trust I had been afforded by NACA in lieu of the 

disappointment left by my research predecessors and how I needed to find ways to contribute to 

break this cycle.  I asked Mr. FlyingEarth and Ms. Wauneka to include me on any readings made 
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available to the faculty to prepare for the professional development. A series of documents were 

provided to me through a shared drive.  

 One of the documents was an evaluation tool the Indigenous Culture-Based Education 

Rubrics Training Manual (Demmert, 2011), which guided faculty in an internal evaluation 

process of the holistic integration of culturally-relevant Indigenous curriculum. This document 

was extremely thoughtful and progressive. The rubrics included in it for evaluating curriculum 

that were acutely detailed. As I looked at it, I thought, “Wow! This is awesome!” However, on 

further inspection, it occurred to me that perhaps the detail was overwhelming, especially if 

teachers, already busy with their regular duties, were expected to complete it. I was excited to 

see how this tool would be implemented. In addition to the rubrics was the suggestion to use 

them in the evaluation of classrooms, the overall school coordination, and the associated artifacts 

(written documentation about the school, e.g. website and articles written by founding 

community members). So, although the rubrics seemed daunting in the detail they provided, the 

approach of looking at the classroom within the school and its written artifacts seemed more 

approachable.  In addition to this material, works by Dr. Cornel Pewewardy were provided to 

introduce his perspectives, as he would be the keynote speaker. 

 I returned to NACA in April 2016. In talking with teachers before the professional 

development meeting, I soon realized that I was the only one who had read through the materials 

that were to prepare us for Dr. Pewewardy’s address. This was anomalous to me in that I had 

witnessed the professionalism and passion NACA faculty put into their work. However, as stated 

before, teaching is an intensive enterprise, so it is understandable how other activities command 

priority. This data helped me to see a unique opportunity, a potential niche and avenue of 

contribution I had within the school. As a thought-partner, not having other responsibilities 
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within the school, I had the luxury and responsibility to integrate part of what the Indigenous 

culture-based education protocol outlined. Although I did not use the rubrics, I decided to 

integrate the strategy of investigating how the science program fit into the school coordination as 

well as the artifacts surrounding the school (Demmert, 2011) into my protocol of observing 

classes, interviewing participants, and observing professional development meetings. Indeed, this 

approach was emerging through my relationship to the school and would allow me to serve as a 

liaison in their development.  

 NACA overtly prioritizes a ‘students first’ policy to keep student support, development, 

and empowerment (Lee, 2009) at the forefront of consciousness and action. To honor this, I 

remained flexible and open to opportunities within the school that arose for the collection of 

data. Ms. Wauneka thought it best to assign me to observe the Wellness classes as core classes 

were completing end-of-course exams.  This opportunity turned out to be an ideal way to 

investigate school function and coordination further and witness the depth and dimensionality of 

the NACA staff. This was exactly the kind of opportunity I had hoped would arise for initial 

theoretical sample of observing other classes at NACA to fill in gaps in the model I was creating. 

The Wellness classes, both male and female, met and the students decided that it would be a nice 

break from testing to visit the Pueblo Cultural Center to view dance presentations (Appendices 

16 &17).  I learned that NACA is a tenant of the Pueblos on this land and as such has 

collaborative arrangements with and free access to their Cultural Center. This opportunity to visit 

other classes gave me insight into how to enhance my classroom observational tool by learning 

more about NACA’s vision for Wellness education and support. Once integrated, the classroom 

observational tool provided confirmation that other classes were supporting the same mission of 
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fostering natural learning instinct, human completeness, and hybridized Indigenous identity that I 

observed in science education protocol (Appendices 16 & 17). 

 During these observations, I not only interacted with additional faculty but also became 

aware of other volunteer community members, members who attended the school and regularly 

returned or others who came once and continued to find opportunities for continued interaction 

(Appendix 16).  These individuals had come initially to the school for a specific reason and then 

had actively sought other contributions they could make to classroom learning to maintain 

engagement with the school, teachers, students, and mission. I found this interesting, as it 

resonated my own experience. I asked the Head of School, Mr. FlyingEarth, his view on 

community engagement. He said that everyone is invited to be a contributing member and those 

who return become an integral part of NACA (personal communication, April 26, 2016). Indeed, 

this embodies the true spirit of community engagement. Mr. FlyingEarth provided an opening for 

the mobilization of these volunteers’ unique knowledge, skills, and insights and, in turn, they felt 

intrinsically motivated to enhance NACA’s transformative capacity as a community through 

their contributions (Smith, Tiwari, & Lommerse, 2014). Indeed, the objectives of NACA were 

not only articulated in the written artifacts but also enacted and embodied organically in the 

everyday functioning of the school. Additionally, this again presented evidence of the disjunction 

of university participation (Smith, 2014) compared to that of other outside contributors drawn to 

NACA. 

 Supporting this integration of community members, it is interesting to note that every 

occasion I was invited to participate and observe in the Wellness classes, I was included as an 

‘auntie’ within their learning experiences (Appendix 16). As a result, the students always 

welcomed me into their learning by teaching me (e.g. how to put ashes on to protect my wellness 
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as we ventured out of the school to the Cultural Center) as well as hold the collaborative 

expectation that I was there to contribute in some irreplaceable way, resonating my belief that I 

was not only a participant-observer but also a learner-contributor. It was empowering to be 

extended this level of trust: this was a privilege afforded me by community members through my 

active participation in the community, not through my association with the university. I interpret 

this as another indication of dissolution of Western academic hierarchy, replaced by Indigenous 

worldview on mentorship. This was also a manifestation of the vision for the school’s mission of 

expecting, supporting, developing and using hybridity that one of the founding members of 

NACA, Dr. Tiffany Lee (2009), had envisioned. Additionally, although this idea was enlivened 

throughout NACA, I encountered no one who had read this article or was aware that this was Dr. 

Lee’s (2009) hope for the school. Indeed, it is the engagement of transformative ideas that 

matters rather than the philosophy substantiating and the rhetoric surrounding them. In 

Indigenous worldview, once words are unleashed into the world, it is the resulting action that is 

of consequence rather than the thought itself (Cajete, 1994). NACA embodies its vision not only 

through what goes on in science classes but in what permeates the entire community’s function. 

How Does NACA Collectively Envision Learning Experiences at NACA? 

 At NACA, this process of supporting faculty to find their unique way of being a 

contributing member as well as transforming theory into practice is facilitated through 

‘constructive dialoging’ (Smith, Tiwari, & Lommerse, 2014). This occurs at weekly professional 

development meetings. In and of itself, this does not resonate as a unique feature of NACA, as 

most schools have weekly staff meetings. However, professional development at NACA is 

prioritized within the school schedule; it occurs within the regular teaching day every Thursday, 

not as an add-on at the end of the workday. Additionally, it is planned and facilitated by a branch 
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of the administrative staff specifically designated to support this effort. This coupling of 

scheduling and strategic support creates a precedence of the importance of this work and these 

interactions and opportunities for professional growth. During these times, presentations are 

made from within the group as well as by highly regarded scholarly Elders.  

 During my April 2016 visit, the language teachers prepared a presentation to report their 

progress. I was surprised that this report was centered on quantitative measures because it is 

Western knowledge that is driven by numerical measurement; whereas, Indigenous worldview is 

driven by unquantifiable holistic outcomes (Cajete, 1999). However, this is one way that the 

intersection of Western pressures and Indigenous ways manifests at NACA, data reporting as a 

method of articulating affective experience to meet the pressures imposed by governmental 

funding sources associated with being a charter school. At the end of the presentation, the faculty 

got into teams to strategize on how to support language acquisition through holistic inclusion in 

their different vision statements for content teaching. 

 Mr. FlyingEarth had jokingly, yet confidently, asked everyone to take a moment and 

“NACAfy” their subject area scope and sequences to see where Indigenous languages could be 

integrated (Appendix 26). The science team looked at each other and giggled because they felt 

like they lacked instructions or information for how complete this task. When the copies of the 

science scope and sequence were distributed, the team claimed they had received the wrong 

version. However, as an integrated member of the science team, they gestured for me to come 

closer and whispered to me that there was no other version; they did not have a clearly 

articulated vision for what science at NACA should encompass, or how to ‘NACAfy’ it.  I 

believe this is yet another critical moment in revealing this ‘difference’ pervasive to what NACA 
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envisions for science curriculum and an emerging question of how to make it more concrete and 

approachable in implementation that I could help articulate. 

 Dr. Pewewardy arrived and gave his presentation on culturally-relevant Indigenous 

education. Many faculty members were unaware that Dr. Pewewardy is an innovator in this 

specific domain of knowledge. However, I found it interesting that for NACA’s professional 

development, one of the seminal experts on culturally-relevant Indigenous education was 

brought in to disseminate information rather than an administrator simply conveying information 

on his behalf. During and after the presentation on language and on cultural-relevancy, I realized 

that I was connecting the two realms differently than the NACA faculty, again illuminating to me 

the opportunity to contribute. The faculty had focused on the explicit inclusion of languages into 

their content, something that would be extremely difficult. 

 NACA makes a point of acknowledging the ever-present diversity represented within the 

school among both the faculty and the students. This is overtly noted throughout the school 

everyday in a variety of ways, including everyone introducing themselves in the languages of 

their ancestors (Appendix 26-28). This feature of NACA is an apparent reminder that, although 

the school appears to serve simply an ‘Indigenous’ population, a seemingly homogeneous 

community, it is, in fact, extremely heterogeneous. That is, although Indigenous Peoples have 

underlying cultural connections, there are vast cultural distinctions (Cajete, 2016). Dr. 

Pewewardy’s presentation reminded me that language is where worldview is housed (Whorf, 

2012). I could create a tool to support and develop this idea in context and practice rather than 

state it to the science team, an emergent opportunity to blend what I was learning about using 

theory to transform action (Haiven & Khasnabish, 2014; Smith, Tiwari, & Lommerse, 2014). 
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 I returned home to review the data. After this experience and further aligning my 

classroom observational tool to include NACA’s vision of Wellness, I performed iterations of 

the new data as well as re-iterations on the previous classroom data I had collected. I was also 

able to examine how my additional information fit into the theoretical model to identify further 

gaps for additional theoretical sampling. I also decided to create a tool to assist in the process of 

reflecting upon and imagining how classroom opportunities could support Indigenous 

worldview. These research tools were designed concurrently as I moved back-and -forth between 

the data (Charmz, 2006). This holistic, non-linear approach is indicative of Indigenous ways of 

being and runs counter to Western approaches that are linear (Cajete, 1999).  

 That sounds like a lot of simultaneous research activity. It is. As a researcher exploring 

the domain and possibilities of Indigenous research, I wove together approaches as splintered 

fragments of a holistic approach. I collected observations and narratives of a community’s lived 

experience and my relationship to that for the purpose of critical sense-making and realization of 

that dimensionality (Boylorn & Orbe, 2013; Ladson-Billings, 1998). I assembled data from a 

variety of vantages for triangulation purposes, using a re-iterative, back-and-forth connection to 

that data for questions to emerge from it (Charmaz, 2006). I was engaged with the community 

for the development of relationships through becoming a viable thought-partner looking for 

emerging opportunities to contribute (DiMauro, 2014). I moved on theoretical insight to create 

tools that held the potential to bring about transformative change (Haiven & Khasnabish, 2014). 

However, within the framework of Indigenous research methodologies, this level of non-linear 

complexity is an underlying expectation. Adhering to this cultural protocol was both necessary 

(Archibald, 2008) and exciting as it allowed me to be generative; it allowed me to see how 

theory can be considered, expanded, implemented, revisited, and revised (Tiwari, Lommerse, 



113 

Smith, 2014). Again, this is a hybridized and dynamic approach modeled after Nature and leads 

to resilience through adaptation (DeLuca, 2014; Cajete, 2016). 

 The presentation by the language department had revealed how students learning the five 

languages taught at the school were at extremely diverse levels of fluency (Appendix 26). 

Coupled with that, the teachers themselves are hybridized beings, speaking a variety of 

languages at varying fluencies also as evidenced through their personal introductions at faculty 

meetings (Appendices 26-28). Understandably, this level of diversity made it challenging to 

match language ability with science curriculum mandates. However, rather than explicit 

language inclusion, realizing that language is the housing of worldview (Whorf, 2012) could 

foster support for this endeavor. Theory that I knew could be used to generate a tool to help the 

science team explore the possibilities of how content and language could emerge. The science 

and worldview matrix I developed could assist in the critical consideration of how science 

lessons were situated in relation to both Indigenous and Western worldview. Additionally, once 

situated, the lessons could be examined and altered or elaborated to fit or extend into the 

dimensions of other worldview quadrants. This science and worldview matrix was created 

through merging theory with actions (language support in science classes) that NACA wanted to 

develop.  

 As a thought-partner whose purpose was to provide theory, inspiration, and tools to 

practitioners, I presented it to Mr. FlyingEarth when I returned on my next visit in May 2016. He 

looked it over and became excited for its potential. However, he is not only the Head of School 

but also a Lakota language teacher. He saw potential in the matrix not only for language 

integration in science but also to support the language curriculum he taught.  As I listened to him 

contemplate and articulate the connections and possibilities he saw, I realized that, in his hands, 
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this tool was already growing beyond my originally intended purpose (personal communication 

May 11, 2016). After the professional development meeting on the following day, I would come 

to find that Mr. FlyingEarth had shared the science and worldview matrix with Mr. Krause who 

worked with the professional development of the network of NACA-inspired schools (personal 

communication, May 12, 2016). This demonstrated the validity of how Cooper (1998) envisions 

Indigenous thought as having a sacred life that independently continues to flow beyond us into 

the world into realms not previously imagined (Charmaz, 2006). Additionally, I noted the 

inspiration that ideas abstracted into graphics rather than text evoked and decided to make further 

use of this strategy for communicating theory so that it could be more easily merged with 

practice. 

 Once approved by Mr. FlyingEarth, I mentioned the tool to each of the science teachers. 

It was not my intention to impose the tool on them but rather to offer it from my theoretical 

perspective to see what could be done with it from their vantage of practical application and 

experiential relevance (Haiven & Khasnabish, 2014). During my visit in May 2016, I observed 

classrooms and also followed up with teachers to discuss the lessons I had already observed to 

check for validity of my sense-making of the data. Although I mentioned the worldview support 

matrix to all the teachers, one teacher became particularly interested in it.  That teacher was Mr. 

Rodriguez and I was curious to see how he would reflect on it and possibly utilize it. 

Additionally, although I had intended on interviewing teachers before observation, I realized that 

that would begin our relationship off with an underlying dynamic of hierarchy. Therefore, I 

decided to wait until I had an organic niche within the group to begin this process.  I began 

conducting my interviews with the teachers and administrators in ways that were convenient to 
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their schedules. I believe these factors had a significant role in enhancing the authenticity of the 

data I collected through interviewing.  

 I returned home once again to examine the data. In looking again at NACA’s vision 

statement I realized that my classroom observational tool lacked a component for addressing 

how identity development was being supported in the science curriculum 

(http://www.nacaschool.org/about/mission-and-vision/). I did iterations on my new classroom 

observations as well as re-iterations on all the previous to include this component. I also 

reviewed the interview data, preparing it for the participants’ examination. After I had finished 

this review process, all data were checked by a colleague and then by participants for their 

comments, suggestions, and approval. In this way, I ensured that the data I collected and the 

sense I was making of it was both valid and reliable.  Again, I reviewed the multiple data sources 

I had assembled, i.e. observations, conferences, interviews, meetings, and written artifacts, and 

fit them into the model I created to help me process this information to achieve the most 

abductively holistic tool to generate the most substantive theory I could from the my vantage 

(Rossman & Rallis, 2012). 

 My final research visit to NACA was in August 2016 and was for the purpose of 

attending the summer professional development meetings. I attended whole group meetings, 

grade level meetings, and department meetings. As is the tradition at all meetings, we began the 

week with greetings in the languages of our ancestors (Appendix 27). NACA advertises 

professional positions as seeking a diverse faculty 

(http://www.nacaschool.org/about/employment-opportunities/). People introduce themselves in a 

variety of Indigenous languages as well as others from across the globe, again encouraging 

diversity and the appreciation of it. This is interesting because many believe that a school named 
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the Native American Community Academy would have a policy of serving only Native People 

by Native People. However, not only does NACA have a diverse faculty but it also is one of the 

only Indigenous schools that does not have a requirement for the colonizing aspect of 

governmental policy for specific quantity of recognized Indigenous lineage. Indeed, NACA does 

not have this prerequisite for enrollment (http://www.nacaschool.org/wp-

content/uploads/2010/06/2017-2018-NACA-Lottery-Applicaiton-MS-HS.pdf) and, in fact,  

“emphasizes and celebrates the Indigenous background of each person regardless of their ethnic 

group” (http://www.nacaschool.org/students/student-body/). Therefore, the Native American 

Community Academy is Indigenous in alignment of pedagogy as opposed to that of race. This 

respect for diversity was illustrated throughout the data, but was most concisely articulated by 

Mr. Begay during his interview (Appendix 23). Additionally, on the anniversary of 1680 Pueblo 

Revolt, one of the faculty members sang a song and offered a prayer to remind us to not 

celebrate conquest but rather to be thankful for the opportunity to express our unique identities 

(Appendix 30), thereby illustrating how NACA creates an expectation and a system of support 

for the development and use of unique identity.  

 The major focus of the professional development work focused on articulating the 

group’s vision for the type of education NACA would like to provide for its students. All 

members of the faculty worked in different group arrangements throughout the week, giving a 

feeling that there was a weaving process occurring of both ideas and relationships among the 

staff. Again, when I tried to sit apart and simply observe, someone would find a way to include 

me in a group and engage me in the constructive dialoguing. Additionally, when I seemed to not 

understand information that was shared, an Elder would lean towards me and give me necessary 

background information to be able to fully engage. Again, this is mentorship and provides further 
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evidence of community nurturing and absence of hierarchal imposition from my academic 

positioning.   

 During non-meeting times that were convenient to the faculty, I conducted the remainder 

of my one-on-one interviews with faculty with whom I had most closely worked, members who 

stretched beyond the science team as part of my theoretical sample.  This was an interesting 

juxtaposition of research activities, not only privy not only to each person’s individual 

perspective on the school’s vision and its alignment with the literature but also to how it was 

integrated into or omitted from group conversations to find consensus, Within Indigenous 

worldview, consensus is an important aspect of community function and sustainability (Cooper, 

1998). I found that each member had valid ideas for the ways they framed the school’s vision, 

but it was interesting to me how some individual’s ideas were deferred. This caused a new 

question to emerge from the data. That is, Western thinking is linear and mono-polarized (the 

need for uniformity and standardization) for the sake of simplification; whereas, Indigenous 

thinking honors sacred complexity (Cajete, 1999). Of the two, it is the latter that is built to bio-

mimic Nature’s structures of adaptive resilience in that, in a webbed scenario, when some strands 

fail to hold, others will remain intact (DeLuca, 2014). Indeed, this presented a whole new avenue 

for further research and implications, extending well beyond NACA and education, stretching 

into any institution interested in the creation of dynamic vision. 

 From my interviews (Appendices 18-25), I had found that all my participants chose to 

work at NACA for reasons rooted in both personal as well as community empowerment, not 

unlike the actualization model described by Blackstock (2011). They carried with them a sense 

that Indigenous and Western education were not congruent.  However, their ideas for how that 

manifests resembled the different ways it is viewed in the literature as discrete, encompassing, or 
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critically bridged entities like that described by Aikenhead and Jegede (1999). They felt that 

benefits of an Indigenous approach to education allow for increased flexibility, but that this 

ability to adapt presents challenges if it is not approached with trust among community members.  

This element of trust was most clearly stated by Mr. Krause in his interview (Appendix 24). It 

was also alluded to both by Mr. Salazar in his suggestion to me that a further avenue of 

continued growth of science at NACA lie in creating teaching and learning protocols (personal 

communication, August 10, 2016) as well as in the discussion of a need for protocols during the 

August 10, 2016 science department meeting (Appendix 31).  

 Also during this visit, I got to meet with Mr. Rodriguez and find out how he was able to 

use the worldview support matrix I had created to integrate science and Indigenous worldview.  

In our meeting, he told me that he had used it to teach an integrated science experience in a 

summer school setting for students who had failed a class within the science curriculum 

(Appendix 32). He initiated its use with the students by asking them to consider the matrix and 

create simplified explanations for each of the different quadrants. They did and came up with 

words like ‘manager’ for the upper right quadrant and ‘exploiter’ for the lower left. From that, he 

had the students read several articles about current events and position the participants in the 

articles according to their actions indicative of their perspectives. He told me that this made it 

easier for the students to become accustomed to using the matrix before they were asked to self-

reflect on their own position within it. Once they did this, he noticed that the students expressed 

internal conflict as they realized their actions were not fully captured within the Indigenous 

framework even though they were Indigenous beings surrounded by influences supporting 

sustainability. However, they were able to suggest ways to shift their position as steps towards 

worldview alignment, ways that supported the cultural identity development through worldview 
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understanding.  This science and worldview matrix was created to help science support language 

per the April 2016 professional development meeting; however, Mr. Rodriguez’s creative use of 

it became a theoretical sample evidencing the accuracy of the theoretical model. He used it for 

the purpose of framing science as a tool to support Indigenous worldview. He expected, 

supported, developed, and planned the use of hybridized Indigenous understanding for the 

purpose of cultivating critical Indigenous identity for the building of more sustainable 

communities. 

What Vision Guides Learning Experiences at NACA? 

 Throughout my research, I developed many graphics to help me make sense of my 

experiences and the multiple forms of data I was coalescing. Of these depictions, the most 

important was that of the theoretical model. I used a template from Morrow and Smith (1995) to 

frame it. This formatting helped me to manage the data, identify gaps, realize emerging 

questions, and plan theoretical sampling (Buckley & Warren, 2013). Once constructed, it became 

visible what components of a theory did not work and required further investigation through 

theoretical sampling. However, in its final form, the theoretical model shows a process of science 

education to support Indigenous worldview at NACA.  
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Figure 6. Theoretical model for the process of the use of science education to support Indigenous 

worldview  

 Colonization is an enterprise that exists for the sole purpose of exploitation, both of 

Nature and of people (McCoy, Tuck, & McKenzie, 2016). That said, it leaves a scarred 

landscape that is left forever altered by this interaction. Decolonization is an important step in 

making the manifestations and effects visible; however, it is best managed through a 

conscientizing approach, an approach in which we reframe exploitive colonial trauma as a 

community focused on progressive and transformative action (Tuhiwai-Smith, 2012).  At 

NACA, the process of science education supporting Indigenous worldview (phenomenon) of a 

heterogeneous group of Indigenous students (context) is done through specific strategies being 

engaged at NACA.   

 Tiffany Lee is a founding thought partner in the creation of NACA and in her work she 

describes strategies for creating effective learning environments for Indigenous students who 

have been left in a hybridized state as a result of colonization. Lee (2009) suggests recognizing, 

supporting, exploring, developing, and utilizing this reality of contemporary critical Indigenous 
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identity (strategy). These strategies serve as an exemplary model to any school for faculty 

empowerment as well as for addressing developing concerns for how to support students in 

aspects of their lives like gender identity (Appendix 16).  

 These strategies are enacted through a deep concern for personal ‘individuation’ (Cajete, 

2016), the unique inputs of each community member (causal mechanism). The result is the 

individual self-actualization as specialized members whose capacity has been enhanced to serve 

and protect their communities as embedded and necessary components (outcome), as evidenced 

most profoundly through the tenth grade student’s presentation on how he chose to enact his 

unique abilities in service with veterans from his community (Appendix 33). In turn, the entire 

institutional organism, actualized at all levels, affirms the school’s culture and perpetuates the 

whole cycle (Blackstock, 2011). Additionally, I discovered (through interviews and discussions 

with administrators, volunteers, and alumni) that this feeling of empowerment resulted in 

intrinsically motivated on-going engagement with the school leading to the perpetuity and 

sustainability of the individuals, the community (Blackstock, 2011), and a system similar to 

those found in Nature (DeLuca, 2014). Once an individual became engaged with NACA, they 

continued to look for ways to maintain that connection through meaningful participation within 

the community (Appendix 22). 

 This is relevant in that the realization of our 'individuaized’ human niches in a relational 

context (Cajete, 2016) makes colonizing traumas, like environmental degradation and suicide, 

antiquated concepts. The loss of culture and people are both forms of genocide (Adams, 1995). 

NACA alumni reminded the faculty in a professional development meeting that the building we 

sat in was initially intended to strip students of their cultures and noted the transformation 

NACA had made of that physical space to one that now promotes cultural growth (Appendix 28). 
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Coupled with that, Ms. Whisper, the girls’ Wellness teacher, expressed to me on multiple 

occasions, including in her interview (Appendix 22), the urgency of protecting the physical being 

of the students from suicide and murder. Both these ways of conceptualizing preservation, 

cultural and physical, were resonated by Dr. Pewewardy during his visit in April 2016 (Appendix 

26). He stated that the cultural and physical lives of students were of immediate concern, that not 

one more child could be lost in these ways, and that we could no longer defer their protection to 

another, the urgency for Indigenous empowerment (intervening condition). Therefore, the 

strategies NACA engages support individuals in realizing their irreplaceable fit into the social 

and environmental fabric; this is done to enhance the capacity of the entire community as an 

agent of progressive change (Smith, Tiwari, & Lommerse, 2014), bringing about empowerment 

through Indigenous community building (causal condition).  This is the re-establishment of “pre-

colonial education respective to each community/ tribe” that Mr. FlyingEarth supports the 

community in actualizing (Native American Community Academy, 

http://www.ncela.us/files/uploads/2016/NACA_Language_Presentation_DutaREVISED.pdf). 

Conclusion 

 When this research had reached saturation in that further evidence only supported the 

theoretical model for the process of the use of science education to support Indigenous 

worldview I had generated, I realized that more could be done related to the creation of evolving 

vision for the purpose of serving an ever-changing and dynamic educational ecosystem. As I had 

been accepted onto the science team and into the school’s functioning through prolonged 

engagement (Rossman & Rallis, 2012) guided by genuinely emerging questions (Charmaz, 

2006) and research integrity (Smith, 2014), the faculty looked for ways in which I could continue 

assisting in the growth of programming. I was asked by the science team to continue 
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observations and review to glean common classroom protocols that aligned curriculum with 

school vision (Salazar personal communication, August 10, 2016). I was asked to share 

curricular worldview support strategies with the NACA-inspired schools (Krause personal 

communication, May 11, 2016). This research endeavor provided me with a strong theoretical 

and experiential foundation of what it is to do Indigenous research, an approach that has gone 

remarkably unarticulated in the literature and requires further exploration for full incorporation 

in the contemporary voice of progressive education. Additionally, it became evident that this 

research was only a preliminary step along a continuing path. 
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CHPATER 5 

DISCUSSION, RECCOMMENDATIONS, AND IMPLICATIONS 

Introduction 

 This work allowed me to gain insight into how to maintain the integrity of Indigenous 

voice through the research process. Additionally, it is my hope that it provides ideas to other 

researchers for the decolonization of their work. It has given me knowledge of how a school 

leading the movement for Indigenous education is accomplishing the teaching of science and 

what directions can still be developed. Finally, it has given me a good foundation in the kind of 

community empowerment required to create, maintain, and support a vision for this school’s 

mission: a school who collectively works to serve the a community rather than expecting the 

surroundings to bend to accommodate mandated curriculum (Lee, 2010).  

Discussion 

Indigenous Voice in Research 

 ‘Assimilationist’ agendas attempted to remove Indigenous voice through education (Lee, 

2010). In fact, the building in which NACA is housed, was originally designed for this purpose 

by colonizing forces (Appendix 28). Once removed, this voice could be replaced by a worldview 

more convenient to colonizing schemes and machinations (King, 2013). However, Lee (2010) 

also noted in her research that the critical Indigenous education NACA is orchestrating for 

students prepares students to “have strong cultural identities that do not need an intellectual to 

speak for them, nor to dignify them as Native People” (p. 14). On multiple occasions, NACA 

students, accustomed to visitors, would ask me about who I was and what I was doing. I told 

them that I was there to learn from them and to work with them to bring about positive changes 

in education. I was to there to use the tools I had acquired to articulate their perspectives and 
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ways in their voice, i.e. the ways of Indigenous Americans, that would redirect and guide 

education in our country and beyond. I promised them, as both their ‘auntie’ and a researcher, 

that I was there to hear their questions and use the tools I acquired at my intersection of 

Indigenous and Western worldview to find answers and methods for the amplification of their 

distinct voices. I promised to lay groundwork so this process might be easier for them and those 

who follow, a process for Indigenous people to postulate, pursue, and present their ideas in their 

own ways. When I think of the necessity for Indigenous voice to be heard and incorporated into 

the academy, I am guided by how I interpret Momaday’s (1997) teaching of the Arrow Maker 

and the Man Without Words: 

 One night in the fall, an inini (man) and his ikwe (woman) sat in their waakaa’igan 

(house), warming themselves by the fire while they talked and worked. Fire is an interesting 

companion because it dances in a different way with every flicker, yet is somehow always 

predictably constant; this unique way of conversing makes fire a strangely soothing comfort. 

Additionally, working while talking converts conversation to its liquid form, allowing it to flow 

freely, easily filling an entire waakaa’igan. The couple was preparing for the winter hunts: the 

man making arrows and the woman lining his moccasins with rabbit fur. 

 As they sat and worked and conversed, the inini heard a faint snapping of a twig outside 

the waakaa’igan. At first, he thought nothing of it, dismissing it as the blowing wind or a curious 

animal. However, there was a small slit in the waakaa’igan between the layers of wiigwaas 

(birch bark) that needed repair before winter fully arrived. Without turning his head completely, 

but rather through the corner of his eye, the inini noticed a tall, upright shadow darken that gap. 

The inini continued to work on his arrows without revealing his concern for the obvious stranger. 
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 The inini put the arrow he was working on into the bow appearing to gage its trueness. As 

he did this he pointed it around the waakaa’igan as if he were on an imaginary hunt. Seemingly 

speaking to his ikwe, he said in anishinaabemowin (the language of the people), “I can see you 

through that slit in the wiigwaas. It is discomforting to us that you are lurking around our 

waakaa’igan in the evening without announcing yourself. We would like you to join us for 

anibishaaboo (tea) and enjoy the fire while we share stories. If you understand our tongue, 

please, biindigan (come in). Tell us your name, your land, and your clan so that we can invite 

you in. However, if you do not do this, I will test my arrow on you.” The couple waited for a 

response. There was none. In one swift movement, the inini raised his bow, turned, and released 

the arrow through the tiny fissure in the waakaa’igan. The arrow stung the wordless stranger and 

he fell to the ground with a lifeless thud (Momaday, 1997).  

 The silence that kept the stranger in the shadows had doomed him. The absence of words 

was perceived as a threat no matter how he had intended it. A man who can speak in as many 

ways as he needs to lives: in his own life, in the stories of those who know him, and in the 

legends of his deeds long after he is gone. No one ever knew where he came from, where he was 

going, or how he planned to get there (Pewewardy, 2016). They never knew the contents of his 

heart or the dreams of his ancestors embedded in his spirit. His lack of words did give rise to an 

abundant crop of misrepresentative stories from the mouths of those who did speak, especially 

those who knew how to use words for the oppression and marginalization—the diminishing—of 

others. However, the greatest tragedy was that his speechlessness would forever leave a 

mysterious void in the world rather than the fulfilled destiny that his ancestors and relations had 

imagined for him long before his birth.  



127 

 During this research I had opportunity to hear the words of Dr. Pewewardy at NACA’s 

April 2016 professional development meeting and those of Ms. Whisper during her interview 

suggesting that our actions cannot be deferred for another moment. Cajete (2016) also shared this 

sentiment in stating, “The time for Indigenous education is now. Because education’s job is to 

shape current and future generations, and because our communities seek a different present and 

future from what colonization and assimilation have imposed, we need to articulate a new 

paradigm for Indigenous education” (p. 123). For the purpose of sustainability, Indigenous 

voices can no longer be silenced or superimposed upon by others. I took that mission upon 

myself: to figure out how to make Indigenous voice included as relevant in conversations about 

progressive directions in education; how to maintain of integrity that voice through the process 

of research and reporting became my first emergent question. 

 I found that to have Indigenous voice emerge in the way it is intended, it is important to 

ascribe to Indigenous ways of finding a good and moral path (Werito, 2014), a path inspired by 

the enduring ways of Nature (Cajete, 2000). This path of research is non-hierarchal, non-

intrusive , reciprocal, and action-oriented. This research uses critical and ethical awareness to 

gently walk this path, deferring to Elders (Archibald, 2008) and looking for opportunities to 

enhance practice with theory (Friere, 1970; Haiven & Khasnabish, 2014: Stoval, 2013). I 

prioritized the importance of paying acute attention to colonizing verbiage like those that Cooper 

(1998) suggests associated with the ‘capturing’ or ‘preserving’ of voices as well as Mr. 

Rodriguez’s ideas about those associated with "western, authoritative, inflexible, and patriarchal 

vocabulary” (Appendix 29). Methodologies fostering discourse and development of narratives 

that support the authentic emergence of participant voice must be thoughtfully interwoven. 

Indeed, because many Peoples, not just Indigenous People, occupy the margins of our society, it 
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is my hope that this research serves as an inspiration for the appropriate re-knitting of 

methodologies for the purpose of unveiling “the way reality is interpreted” (Taylor, 2009, p. 8) 

for all.  

Science Education at NACA 

 Contemporary education supports student-centered, inquiry-based, community 

construction of knowledge because it is this kind of learning that allows humans to co-evolve 

with specific ecosystems of this planet (McCoy, Tuck, & McKenzie, 2016): “its foundation lies 

in the applicability of its perspective to the whole process of teaching and learning—not just that 

of American Indians. The universals that are explored may be viewed as archetypes of human 

learning” (Cajete, 1994, p. 17). These are the same foundations that support the natural learning 

instinct of which both Cajete (2005) and Dewey (1916) are strong proponents. Coupled with that, 

NACA’s vision for “creating a place for students to grow, become leaders, and prepare to excel 

in both college and life in general” (http://www.nacaschool.org/about/mission-and-vision/) 

within a dominant Western culture, presents challenges for seeing how science at NACA is 

different in the way that this data reveals as an expectation pervasive to the school. That is, much 

of Indigenous educational pedagogy aligns with contemporary mainstream praxis for optimizing 

learning potential. Additionally, NACA prepares students to be successful not only within their 

own cultural communities but also within the dominant culture. Therefore, the experiential 

science education that prepares students for science literacy as well as civic participation is 

blended with preparing students to be successful on standardized exams for accountability. This 

is an ideal of contemporary education and a balance of these criteria, which is addressed, 

prioritized, experienced in unprecedented excellence, and is visible through the animation of 

NACA’s science program. 
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 That said, as students progress through secondary school, they are increasingly scaffolded 

in ways of learning they will need to draw upon to negotiate and be successful within a larger 

societal context. Therefore, on the surface, science education at NACA may be difficult to 

recognize as different from other educational contexts and the NACA staff find this troubling.  

However, through prolonged engagement and appropriate tools to aid in honing observation, 

differences emerge. Through using a classroom observational tool (e.g. this one used in this 

research) that aligns with the NACA vision, it becomes evident how all teachers meet and exceed 

expectations for supporting students in becoming confident in their cultural identity, persevering 

academically, balancing wellness, preparing academically and emotionally for college, and 

accepting their roles as leaders (http://www.nacaschool.org/about/mission-and-vision/). 

Additionally, part of the difference is held within the teachers themselves, as a result of who they 

are as practitioners and how they are empowered by the institution in which they work. They 

come to NACA with exemplary gifts and ideals and those are woven into the vision they create 

together. The outcome is that these teachers are able to manifest the spirit of NACA with every 

fiber of their being.  This makes them exceptional agents of that mission and purpose in a way 

that is sensed, yet eludes specific metrics of quantification.  

 It was helpful for me to triangulate data between classroom observations, interviews, and 

professional development meeting observations. This triangulation helped me to become aware 

of the differences between habits, ideas, and shared or disparate beliefs and how they manifested 

in individual and groups efforts. Although all lessons could be observed to fit a form that aligned 

with NACA’s vision, there still existed differences in perspectives of what ‘Indigenous’ 

education should entail. I believe this is not an impediment but rather a strength in that this 

variability will encourage constructive dialoging as well as increase the resilience and 



130 

adaptability of what science can evolve into being to meet the needs of a changing world. It will 

also enhance student learning as it will infuse diversity of learning experience innately into the 

curriculum. Additionally, all the beliefs shared with me in this research are legitimated not only 

by their successful incorporation into NACA curriculum but also through acknowledgement in 

the literature as appropriate and affective ways of framing Indigenous education. However, in 

noting that the kind of science education NACA offers is not completely uniform across the 

curriculum, the space for conversations about teachers being cultural brokers and assisting 

students in border crossings between home cultures and Western science culture is created.   

 In interviews, it was revealed that faculty view Indigenous knowledge as contextual and 

relational; whereas, Western science seems abstract and dissociated (Appendices 18-25). 

Metacognitive awareness of this among faculty will help them to be aware that their students 

may share this framework for conceptualizing the difference between the two types of 

knowledge. That said, Aikenhead and Jegede’s (1999) ideas about strategies for building 

relationships and coming to know the unique perspectives of students to help negotiate these 

borders between home and science culture become relevant. Some students will frame science as 

discrete, some as intertwined, and some as related at specific junctures. NACA teachers can help 

student negotiate these borders in relevant ways unique to each student’s perspective. This is 

possible at NACA because teachers focus on building strong relationships with students and 

foster unique identity. I believe a professional development session focused on strategizing the 

use of relationships to facilitate awareness for how to help students negotiate cultural border 

boundaries as well as for ways to build bridges that allow all learners access to knowledge 

equally would be beneficial. 
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 Because the NACA vision is articulated by the faculty and is a living document that is 

adapted by them as needed through intense professional development engagement, they do more 

than understand and operate by it as a protocol; they embody it. On more than one occasion, I 

showed up to a room met by apprehension from faculty due to an underlying feeling that the 

class I was about to observe might not reveal a difference significant enough to be called 

‘Indigenous.’ However, in conferencing about my observation of the lesson, these same faculty 

members were pleased that I could identify the ‘NACAfying’ factors present in their approach to 

orchestrating learning experiences. Through appropriate observation, teachers were reminded of 

the guiding principles of their practice that could seem on the surface to mirror the methods of 

other professionals who lack the same ‘soulfulness’ (Cajete, 2016). Therefore, observational 

tools created to reveal how teachers are meeting or exceeding expectations that they themselves 

delineated through active participation in the creation and adaption of school vision was 

empowering. Additionally, this entire process of capacity building assists educational 

professional in finding the ‘beautiful’ way (Werito, 2014) of manifesting their calling in this 

field. Again, these are practices not exclusive to Indigenous education but rather are 

modifications for the enhancement of all teaching.  Asking teachers to construct visions of how 

their jobs are done to exceed expectation and then noting how they do this will enhance all 

teaching and learning opportunities.  

Support for Educational Vision at NACA 

 NACA is “committed to guiding students to deeply explore specific subject areas, while 

also being mindful of making connections across these disciplines” 

(http://www.nacaschool.org/what-we-teach/our-curriculum/).  In observational data, what I saw 

in science classrooms was supported in school function (other classes and professional 
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development) and by school artifacts (literature created about the school by contributing 

members of the community). There was a theoretical vision for the school that was written about 

through the works of various thought-partners, founders, and scholarly Elders. These ideas were 

brought to life through presentations and expanded upon through constructive dialoguing in 

weekly professional development meetings. These ideas then became animated in classrooms as 

a result of this process. At professional development meetings not only were ideas developed but 

relationships and trust were also established; that is, collaborative groups were always webbed in 

different ways so that the entire group felt connected to all others through sharing strategies, 

ideas, perspectives, stories, and support. In this way, curriculum became holistic by ideas 

spanning across subject areas through collaboration. For example, I observed that both the 

science and wellness classes supported the development of student identity through the fostering 

of natural learning instinct and balanced experience. Additionally, when the history department 

presented their strategies for encouraging critical questioning and thinking, fundamental to the 

critical or hybridized Indigenous identity Lee discusses (2009, 2010), they were asking students 

to read original documents (primary source documents), offer observations, make inferences, 

generate analysis, and question existing theory about them. I further observed the same protocol 

being used in science classes without the teachers’ deep awareness of profound overlap. This 

made me think that this constant integration of individuals, groups, and ideas, i.e. the community 

of practice (Wenger, 1998), unique to NACA made the outcome organic to the practitioners. I 

could see this because I was afforded the luxury as a researcher to witness these practices 

naturally infused throughout the school. However, it was interesting to note that because teachers 

were only directly aware of their own individual practice, due to being too busy with primary 

duties for prolonged observation of others, there was a strong need for articulation of concise 
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protocols. On many occasions, it was hoped that procedures for what NACA does and how it 

continues to do this could be stated and followed by everyone in some uniform way.  

 NACA makes efforts to empower all individuals (faculty, students, thought-partners, 

volunteers, etc.) by supporting, developing, and using unique gifts through ‘individuation’, the 

cultivation and realization of differences to serve collective insight, adaptation, and resilience 

(Cajete, 2016). Additionally, all the members are actively woven together into this collective 

fabric. However, there was an underlying idea that, if protocols were clearly written, individuals 

could be held to a greater accountability. That is, it is profoundly aligned with Indigenous 

pedagogy that the unique gifts of individuals are irreplaceably woven into their communities 

(Blackstock, 2011); whereas, the requirement to conform to the community to show membership 

is contrary to that and aligned with Western approaches (Portes & Landolt, 1996). Many faculty 

mentioned in interviews not only that they worked with NACA because of a shared and 

empowering vision but also that a major challenge to the kind of education they strive to provide 

lies in trusting both themselves and others to support that collectively generated ideal. I believe 

that bringing this dichotomy to the attention of the faculty would help them shed residual affect 

of colonization rooted in conformity and mistrust, ideas NACA would not knowingly wish to 

support, and allow for true empowerment fully aligned with Indigenous worldview. 

 Because of my kaleidoscopic perspective through theoretical sampling and data 

triangulation, I see NACA’s vision alive in unique and creative ways across the curriculum and 

throughout the school by all members. I also see advantages for resilience and adaptation in not 

having a linear protocol. Indeed, linearity is not something that is representative of Indigenous 

worldview but rather is a webbed model created in the likeness of Nature to enhance resilience 

and adaptability. That is, “all of these [educational] activities happen in multiple levels, multiple 
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settings, and through multiple processes that are connected through multiple and diverse 

“feedback loops.” The very diversity of processes allows a natural system to compensate for 

dynamic changes in the environment so that a natural system can endure external stress and 

maintain its health and equilibrium over time” (Cajete, 2016, p. 89). I believe a classroom 

observational tool that aligns with the school’s vision will assist in building self and community 

trust, resulting in individual and collective empowerment leading to perpetuation of NACA 

growth.  

 The classroom observational tool designed through this study could be used by the 

Curriculum and Instruction support team as well as in peer observation for department 

coordination. That is, in the last science department meeting I attended, the faculty discussed 

teaching strategies and protocols to align curriculum. I believe the classroom observational tool I 

developed could be used to understand how each of the faculty members is intending to address 

NACA’s vision in their area of the science curriculum. In this way, the vision that they helped 

create can be articulated in unique and varied ways. This will build professional trust, resulting 

in empowerment and acceptance of a more multi-dimensional approach to teaching and learning 

strategies, which is Indigenous because it cannot be described using the Western prefix of ‘uni’ 

(Cajete, 2016).  Again, this has larger implications in that it can be used to ameliorate similar 

trust issues in other school settings. That is, “…curriculum, mediated by a colonial imagination, 

has been employed to neutralize difference, assimilate, and establish for the Other a worldview 

and concept of self and community…[but] a curriculum could [also] be re-conceptualized/ re-

imagined in ways that are more responsive to the multiplicity, difference, and identity 

affirmation that condition the postcolonial” (Kanu, 2016, p. 7). This approach allows all people 

to embrace hybridity rather than fight a losing battle against it. Indeed, “hybridity [is the result 
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of] intellectual and political cross-fertilization…[it is] an inescapable attribute in any 

postcolonial [society]” (London, 2016, p. 43) that we must learn to manage and use to our 

advantage rather than accept as our demise. Communities in which all members trust that each is 

doing the best job possible in unique ways are empowered and function in more sustainable ways 

(Blackstock, 2011).  

Tools For Supporting Indigenous Worldview 

 The science and worldview matrix I developed to assist with the alignment of science 

education with Indigenous worldview also proved to be useful, as demonstrated by Mr. Rodiguez 

in the integrative science summer school experience he designed. Using this tool, unknowingly 

he proved that the theoretical model for the process of the use of science education to support 

Indigenous worldview developed in this research was a valid guide for the purpose of science 

education at NACA. That is, through the science experience he created, he was able to use 

science as a tool to support Indigenous wolrdview through employing the strategies of 

recognizing, supporting, exploring, and scaffolding use of critical Indigenous identity, the 

identity of Indigenous People created through association with Western culture, to empower 

students for the strengthening of their communities. He did this from the perspective that there is 

urgency for action and that Indigenous knowledge holds information about how we can live 

more sustainably. That is, inherent in Indigneous knowledge (IK) is Traditional Ecological 

Knowledge (TEK).  “TEK is first and foremost practical knowledge for survival, not some 

mystical training for transcendence. Just the fact that so many Indigenous Peoples are still here 

indicates they have profound ecological knowledge and skills of survival and adaptation” 

(Nelson, 2008, p. 13). Again, this description reveals how science at NACA should not be 
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expected to look significantly different from other educational practices, as it just makes sense 

for the kind of support students require for creating more sustainable futures. 

 The science program at NACA is revealing the interconnection between Indigenous 

worldview and place-based education and how these are involved in science education for 

sustainability. Although NACA serves as an example for how this can be accomplished, it is a 

kind of education that does not pertain just to Native Americans but to everyone in that “ we are 

all Indigenous to a place not so many generations ago” and only through honoring the diversity 

of specific knowing of those places can we “re-indigenize ourselves to our common home, 

Mother Earth” (Ausubel, 2008, p. xxii). Again, NACA is dissolving a boundary in its support of 

diversity practices for employment (http://www.nacaschool.org/about/employment-

opportunities/) as well as enrollment (http://www.nacaschool.org/students/student-body/).  The 

‘NACAfication’ of curriculum embodies an expectation and respect for diversity in all its forms 

as well as a constant quest (within a dynamic system) of relationality to it. However, there is still 

a need, voiced to me from NACA, to clearly articulate how science at NACA is different from 

other science programs, a difference that does not just state that it is better. 

Recommendations for NACA 

 I think it is useful to continue using a tool like the classroom observational tool 

developed through this study to hone observation of how learning experiences at NACA align 

with their vision . This not only directs the observer’s attention to relevance but could also ask 

the practitioner how they envision their own expressions of excellence. I believe showing how 

each teacher uniquely provides learning experiences that are centered on NACA’s vision as well 

as around doing that animated by a spirit of excellence will be empowering and help the school 

celebrate successes and find opportunities for growth. I also believe this protocol can be used in 
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self-study for the science department to articulate to the rest of the school the strategies they are 

employing to meet NACA goals, strategies that other departments may be able to bridge to their 

content.  

 Momaday (1997) suggests that man’s ethical responsibility to the earth has evolved from 

predominant predator to conservationist as we have become “far more precisely fitted into the 

patterns of the wilderness than did [our] ancient predecessor” (p. 32). That said, Indigenous 

science evolves but remains the foundation through which we carefully observe and thoughtfully 

participate with our world, the foundational understanding through which we find and maintain a 

sustainable place within this dynamic living system. The science and worldview matrix 

developed through this research supports this idea and holds potential for bridging content 

through Indigenous worldview across the curriculum. In discussion with other members of the 

faculty in grade level planning meetings and with the Head of School, who is also a language 

teacher, interest was expressed in its incorporation. I saw it spark thinking. I believe this thinking 

would be useful in creating a common thread of Indigenous worldview that revitalizes 

sustainability problem-solving throughout NACA’s holistic curriculum.  

  Also when I look at how all the data I have collected from classrooms, interviews, 

meetings, written artifacts, and discussions converges, I believe that a direction for NACA 

science could be articulated as being different is in how it is the study of Natural Laws. When I 

use this term, it is in the way Chief Oren Lyons (2008) uses it as the absolute laws of Nature that 

are governed by a spirit. This is knowledge that people living in specific places have come to 

know through cumulative experience and intimate relationships with the environment (Settee, 

2008). I believe NACA’s vision of bringing Indigenous worldview and place-based knowledge 

together while preparing students to carry their distinct voices into Western academics, technical 
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careers, and community transformation can be encompassed by this claim of a science 

curriculum centered on the exploration of Natural Laws. Additionally, this is relevant to 

education for all human beings in that, if we understand what these laws are and choose to work 

with them, only then can we become part of and not apart from the great and powerful cycles 

that sustain our planet. Indeed, if we choose to tinker with or interrupt that regeneration, the 

consequences for us will be severe (Lyons, 2008, p. 24). The uncovering of Natural Laws 

through careful observation of and thoughtful participation with Nature and its embedded 

teachings is what Indigenous ‘scientists’ have always done to learn about how to live a good 

path. That is, the study of Nature was “a sacred pathway of knowledge, of learning and teaching 

the nature of being truly human, truly alive. It was a continuing process of developing one’s 

capacity, one’s potential, one’s humanness, with the goal of reaching completion” (Cajete, 1994, 

p. 88). NACA choosing to teach science as a study of Natural Law would support students in 

their understanding of Indigeneity, sustainability, i.e. relevant bio-mimicry for community 

capacity building excellence. 

 This process of capacity building is what NACA is striving for within a world that is 

constantly in flux. The data of this study reveals NACA’s vision to be a living document that 

guides multi-dimensional, community-responsive decision-making. The theoretical model 

created through this study helped me to better understand what NACA was doing, but I believe it 

could also serve as a guide to them as they continue to grow. It was formed from the 

convergence of perspectives of NACA faculty and thought-partners and reveals the underlying 

principles by which the community operates. The model is open-ended in nature and could be 

used in the monitoring and adaptation of the vision and curriculum. The visual nature of the 

model can help NACA’s busy, yet critically-oriented faculty, process information about program 



139 

and vision alignment efficiently and adaptively over time; it can serve as a tool to help them 

grow in the ways they have imagined. It could serve as a reminder to guard the intended ‘soul’ 

(Cajete, 2016) of NACA such that future decisions do not stray from this path, which was 

articulated as a concern by the faculty at the August 8, 2016 professional development meeting 

on re-examination of NACA’s vision statement. This would facilitate not only the maintenance 

of an adaptive living vision but also the non-linear, multi-dimensional thinking that is indicative 

of an Indigenous worldview equipped with a diverse idea base upon which to draw to insure 

resilience (Cajete, 2016). I believe these recommendations would also be relevant for educational 

advancement across the nation and beyond; additionally, a science education for human 

empowerment and environmental sustainability praxis, inspired by the data presented in this 

research, would also be helpful in the progression of educational pedagogy.  

Implications for Science Education 

 Schools across the nation and the world can learn much from a school like NACA, who 

adapts to a community’s specific and dynamic needs rather than expecting communities to adapt 

to generic curricular mandates (Lee, 2010), mandates that appear to be resulting in inequity 

leading to intellectual atrophy (Lee, Miller, & Januszyk, 2014). Many public institutions are held 

to rigorous standardized measures of student academic success. These schools also provide 

students with limited and irrelevant attempts at character development. We are made to believe 

that this imbalanced curriculum is what our next generation needs to become productive citizens 

in a modern era (Cappelli, 1995). There are significant downsides to this narrow form of capital 

(both intellectual as well as social) development.  Although it can connect a person to 

achievement, it can also bind a person to conformity (Portes & Landolt, 1996). Rather than just 



140 

focusing on economic with a dash of social capital, there are other types of cultural capital that 

also have value.  

 These include aspirational (the ability to maintain hope), navigational (the ability to get 

through institutions), linguistic (the ability to speak more that one language), familial (the ability 

to carry a broadened sense of and commitment towards community), and resistance (the ability 

to resist subordination) capital (Yosso, 2005). Almost to offset this effect, privatized institutions 

often boast the flexibility to evade testing mandates to offer intense efforts to build individual 

identity and focus on community involvement. Fully preparing students in only one of these 

dimensions prevents the realization of the spectrum of the cultural wealth they possess, thereby 

inhibiting their potentials (Yosso, 2005). NACA is the only school I have ever visited who 

understands the value of both and refuses to sacrifice any part of either component, which is 

imperative to the development of full human potential.  

 NACA’s curriculum supports the ‘individuation’ (hybridized uniqueness), empowerment, 

and human completeness of students so that they may pass through the societal ‘gateways’ 

(obstacles to personal advancement) of their choosing. NACA students develop capital for 

academic mobility as well as connections within a community. Indeed, they develop skills while 

benefitting from belonging to a community. Additionally, NACA’s approach to embracing 

hybridity allows for empowerment rather than being framed as having an “oppositional identity” 

(Fordham & Ogbu, 1986, p. 181) simply by refusing to be stifled through forced assimilation to 

imaginary “norms” that mainstream culture requires for membership (Portes & Landolt, 1996).  

That said, NACA’s approaches align with the critically-oriented, place-based science education 

that Lee, Miller, & Januszyk (2014) advocate for meeting the Next Generation Science Standards 

(NGSS).  
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 This approach can also be framed as a form of bio-mimicry, illustrated by the 

perspectives an insightful nun represented in Pollan’s (2013) work. The nun dedicated her time 

to making cheese and allowed the micro-organisms present to teach her. She described the next 

generation of cheese on the inside being nourished to have a unique and distinct flavor by the 

culture which was protecting it on the outside as it aged, all done in responsive relationship to the 

environment (Pollan, 2013). Evident in the cheese-making process is the manifestation of 

Natural Law on how a specific culture, created through its interaction with a unique place, 

nourishes and protects the evolving next generation. Aligned with Chief Lyon’s (2008) ideas, 

Nature does not care what the faith-driven nun believes in, but simply follows absolute 

instructions. Indeed, in this teaching from Nature, it would seem analogous to culture and place 

being integral components to supporting the unique and evolving next generation of humans into 

becoming more complex and complete beings.  

 I think this is particularly interesting in that Western science attempts to disconnect 

science and spirituality, but this nun, a product of Western science and religion, chose this path 

to enhance her understanding, revealing the inorganic imposition of Western fragmentization on 

natural learning instinct. She carefully observed and thoughtfully participated with Nature to 

better understand Creation and her role within it. According to Cajete (1999) this is Native 

Science and this example shows how it is a transformative framework for learning science 

regardless of cultural affiliation as it relates to understanding our original instructions for 

occupying a sustainable role in this world. The NGSS also calls for the integration of engineering 

concepts into science experiences. This is to support not only the innovation required for a 

successful economy but also the critical problem-solving for crisis like environmental 

sustainability. Indigenous science education is not disparate from other models that support the 
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development of learning instinct that enabled humans to co-evolve within ecosystems. It is the 

examination and implementation of strategies that foster learning to support our co-existence 

with specific places of this planet, ways that were built over generations and passed to 

subsequent generations through culture (Settee, 2008).  

Science Education for Human Empowerment and Environmental Sustainability Praxis 

 Through this research, I was able to observe phenomenal learning opportunities in 

science education and was exposed to the need to form some sort of practical protocol for 

implementation. Taking all the data into consideration, I developed the following science 

education for human empowerment and environmental sustainability praxis to guide the creation 

of learning experiences at NACA as well as beyond. It is a guide to support the engagement of 

natural learning instinct, balanced experience, individualized/ hybridized identity development, 

and sustainable community building to optimize learning opportunities in science education. It is 

a visual developed to support the needs of busy and intelligent practitioners in open-ended 

professional empowerment. 

 

Figure 7: Science education for human empowerment and environmental sustainability praxis  
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 In this research, the data shows that all the lessons observed at NACA fostered natural 

learning instinct as well as orchestrated balanced experience. Additionally, identity building 

strategies were utilized on a regular basis throughout the holistic curriculum. Finally, through 

observations, the implementation of the science and worldview matrix as well as the vision and 

functioning of NACA, it became evident that science education could support community 

building through allowing Nature to inspire understanding.  I offer the following explanation for 

use of this model for the purpose of science lesson design. 

  When beginning lesson enhancement using this model, the practitioner begins in the 

upper left quadrant of fostering natural learning instinct by following a 5-e model (engage, 

explore, explain, extrapolate, and evaluate), a management plan (support for engagement, 

behavior, and organization), and relevant assessment for empowerment. Once in place, balance 

can be orchestrated by examining how cognitive, physical, social, and emotive needs are being 

met. Next, strategies to build identity can be put in place, creating experiences that are concrete 

before abstracted (experiential before described), are generative (original works are created), 

follow critical thinking protocols (observe, infer, analyze, and question existing theory), and used 

within the community are built into the learning experience. Finally, the practitioner facilitates 

the positioning as Nature as the primary instructor to teach community building and 

sustainability through looking for connections between Natural Law and sustainability. I offer 

the following diagram inspired by the work of DeLuca (2014) to illustrate what is meant by the 

concepts presented in the lower left quadrant of the science education for human empowerment 

and environmental sustainability praxis to reveal how Nature teaches humans about community 

building:  



144 

 

Figure 8: Natural Law exploration for sustainable community building 

I believe the visual, systematic and open-ended approach to the creation of all science learning 

experiences will enhance these opportunities by engaging our capacity of human being through 

this Indigenous lens (Cajete, 2000; Smith, Tiwari, & Lommerse, 2014; Trudell, 2008). 

 I realize that a limitation of this research lies in the acceptance and incorporation of it, as 

it will upset carefully constructed and monitored power discrepancies that lead to the 

perpetuation of privileged and marginalized populations (Cammarota, 2014). That is, through the 

expecting, supporting, developing, and using of hybridized gifts, oppressed populations will 

expand beyond and no longer fit into essentializing definitions that minimize the realization of 

our complexity and potential, our humanity. Hybridization will make the humanity of objectified 

populations undeniable and topple oppressive structures that have held us captive for centuries. 

This form of empowerment will lead to self-determination, transformative change, and 

sustainability through the realization of our own intrinsic power sources.  
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 Trudell (2008) provides interesting ideas related to this concept. He draws our attention 

to the power of being and how that relates to human form. He states that being is perpetual and 

that the human part is like a ride we get on at Disneyland. “It’s a terrible ride, but we’re on the 

ride, in the human form. But when the ride’s over, we go back to being. It’s not really about the 

ride because everything is about energy. As beings, we are energy; we are spirits in the form of 

humans” (Trudell, 2008, p. 319-320). That sentiment alone is compelling, but he takes it further 

and links it to oppression. That is, he reminds us that humans are made of the same materials as 

all other things of the earth, things that are mined because they hold the potential to release 

powerful energy. However, to release that powerful energy, the materials needs to be first 

processed into a usable form (Trudell, 2008). He suggests, “They do this with us. They take the 

being part of humanity and mine the being part out of humanity through how they program us to 

perceive reality. They then take that and they turn it into fuel to run the system we’re in” 

(Trudell, 2008, p.323). Additionally, once resources are isolated from the system of which they 

were part, they become non-renewable. Through oppression, those being mined also become 

non-renewable. Thus, expecting, supporting, developing, and using our being, our internal power 

source, within the embrace of a community, for societal good rather than perpetual oppression, 

will upset those who believe they have benefitted from this structure.  

 Found within Nature’s teachers are those relevant to both the colonized as well as the 

colonizer. If we look to these teachings, we avoid being the smart people who learn from their 

own mistakes but rather we become the wise people who can learn from existing examples 

already found in Nature; that is, if we use our observational and imaginative powers, we can 

reveal future possibilities in present actualities (Garrison, 1997, p. 177). We can use science to 
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reveal Natural Law and its absolute operation can teach humanity about walking a good—

sustainable—path, in this case about affects of oppression:  

“…you can only domesticate the plants that allow themselves to be domesticated; you 

can’t domesticate all plants. When you begin this process of domestication, it means that 

of the one hundred or so plants that you were eating, only three or four subject 

themselves very well to domestication. So you’ve actually reduced your choices of what 

to eat, as it were. You did it because [you believed] there wasn’t enough food to eat so it 

was kind of a desperate measure. Yet it will turn out that the plants that you have planted 

in your garden have their own agenda, as all plants do. Not only do Indigenous cultures 

have intelligence, believe me the DNA factor has intelligence too. And plants act in the 

plant’s own best interest. They don’t act in another species’ best interest. So plants 

around the world, generally speaking, will produce chemicals in their bodies that are 

intended to keep them from being eaten. Even the domesticated plants did that. So not 

only did we not get the best plants, we got the plants that we could get, but by 

domesticating them we were domesticating plants that sometimes had defensive 

mechanisms in them that made them not the perfect food for humans. In fact, this is the 

specific problem with the domestication of plants: Domestic plants are not the perfect 

food for humans. The perfect food for humans is made up of the plants that humans 

evolved from. The ones the human went out and gathered…One of the legacies that we 

get from domesticated plants is the fact that there is some portion of our society, some 

number of us in almost every instance who are unable to eat whatever the domestic plant 

is” (Mohawk, 2008, p. 127-128).  
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Therefore, although there will be covert, yet substantial, obstacles to this sort of education that 

leads to the empowerment of oppressed populations through the engagement of their hybridized 

gifts, it will have positive repercussions on the entire society. Everyone’s ability to reach unique 

potential will be liberated and our local and global capacity for problem-solving will be 

enhanced. 

 Science education at NACA is part of an integrated system of holistic curriculum and 

evolving vision aimed at supporting human being. It celebrates interdependence and 

interconnection through a lens of respect for diversity (Ausubel, 2008, p. xxii). This diversity 

will “compensate for dynamic changes in the environment, [in the way] that a natural system can 

endure external stress and maintain its health and equilibrium over time” (Cajete, 1999, p. 89). 

NACA is a model for schools across the nation and around the world faced with challenges 

related to meeting the needs of increasingly diverse populations, enhancing critical problem-

solving capacities, and ameliorating environmental crisis. NACA’s approaches for recognizing, 

supporting, developing, and using individualized gifts in transformative community action for 

the purpose of empowerment for human and environmental sustainability serves as a relevant 

model to all schools in this country and beyond.  

Conclusion 

 My personal experiences with both formal and informal schooling and their effects on the 

development of human completeness give me a unique perspective on both the possibilities of 

marginalization and empowerment. My post-secondary education affords me the privilege to 

understand the bureaucracy and discourse that can bring about necessary change. These layers 

allow me access to the understanding of oppression and privilege, insider and outsider, 

concurrently (Boylorn, 2013); that is, it gives me tools to be both subjective and objective in my 
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approach to qualitative portraiture (Lawrence-Lightfoot, 1997). Additionally, in the context I 

have selected, as an Indigenous scholar from a different region, I bring a unique blend of vantage 

that is both emic (insider) and etic (outsider) that permits me a viewpoint to engage both 

meaningfully as well as critically at the same time (Rossman & Rallis, 2012). I believe this 

perspective allows for the surfacing of new information that lets me use my insight and 

education as tools to help me fight alongside other oppressed people  (Freire, 1970).  

 I have emerged from invisibility and silence to become a person who is proud of my 

worldview and feel empowered to share it. I have suffered from what Deane calls “radical 

dispossession” (Shanely, 2001, p. 26). Indeed, like many Indigenous people, I have not always 

understood the value and power of the knowledge I carry as a result of marginalization. Deane 

goes on to describe how the destruction of a people occurs through the subduing of their voices 

and “replacing one worldview with another if outright genocide is somewhat unpalatable or 

impractical” (Shanely, 2001, p. 26). Indigenous knowledge that has been silenced for too long 

because it has not been considered to be of value in the view of western education, indeed, holds 

significant value for both the understanding of human and environmental interaction and 

sustainability. The exploitive agenda of colonizing schemes leaves traumatic scars on the entire 

ecosystem. We cannot erase these scars, but we can become conscious of how we have become 

altered by them. Armed with the new insights we have gained from the consciousness, we can 

move forward as hybridized beings beyond them. The teaching of how Squirrel becomes Bat 

illustrates this notion. 

 One day, all of creation was waking up and eagerly awaiting the beautiful and surprising 

colors Sun made on its path as it settled into the sky each day. It was customary for everyone to 
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greet Sun as a way of showing gratitude for the warmth and light He provided to help everything 

grow and illuminate the day. But, one day Sun did not completely rise. 

 Everyone wondered why Sun paused for such a long time and did not ascend into the sky 

in His normal way. Because Squirrel could climb so well, he was sent to investigate. He went to 

the direction from which Sun usually came and found him tangled in the branches of a very tall 

tree. Squirrel was not only an excellent climber but also had teeth like knives built specifically 

for chewing through things like branches. These unique gifts made Squirrel the perfect 

candidate, if he chose, to free Sun. However, Sun is very hot and very bright. 

 As Squirrel got close, his fur began to burn, turn black, and his tail was incinerated. 

Squirrel loved his tail as it was beautiful and bushy and helped him to find his balance as he 

moved swiftly through the canopy of the forest. Because of this, he backed away. He loved Sun, 

but how could he continue to do what he normally did without a tail? Then he remembered how 

Creator had spared both the lives of Muskrat and Migizi (Eagle) when they had put the needs of 

others ahead of their own. He decided to chew through a few more branches. 

 Chewing through these branches allowed Squirrel to get closer and closer to Sun. 

However, as Squirrel got closer to Sun, intently looking at the most prominent branches through 

which he needed to chew in order to free Sun, he noticed his vision beginning to fail. He 

remembered that one should never stare at Sun as his strange energy not only heats the earth and 

helps the plants to grow but also damages living tissues with prolonged exposure.  

 Again, Squirrel stopped. At that moment, Sun startled Squirrel by beginning to speak. 

Sun thanked Squirrel, asking him to continue despite the physical discomfort Squirrel was 

feeling as he helped free Sun. Squirrel remembered that his greatest responsibility was to the 
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community with which he shared his earthly home and the generations from which he borrowed 

it. He chose to continue.  

 Eventually, Squirrel was able to free Sun, but before Sun departed, he again spoke to 

Squirrel. “Squirrel, you have done a great thing for both the others you live with as well as the 

others who are able to live only in your imagination at this time. You have lost your tail. Your 

fur is black and singed. Your burned skin hangs loose without elasticity. Your eyes no longer are 

able to see. You are no longer able to be the being you were before assisting me. Do not think 

you are damaged, but rather see how you have grown and make the most of the gifts the 

experience has given you.” 

 Squirrel continued to look sad, so Sun continued to help Squirrel to understand how his 

experience had transformed him in a good way: “You will not need a tail as your loose skin has 

become like wings that will continue to help you move smoothly through the tree tops. You will 

no longer need your vision, as your ability to hear will become sharpened to help you navigate 

the night. You are no longer Squirrel. The growth you have undergone has left you changed. You 

need a new name. You will now be known as Bat, and, instead of helping the seeds of the trees 

to escape their parents so that they can grow and prosper, you will now pollinate the flowers and 

assist the insects in keeping their populations under control. Yes, your transformation has 

endowed you with a new quiver of gifts that you must now learn to wield. Love them and use 

them well, as they fill a unique and necessary niche in this world.” And with that, Sun rose into 

the sky to follow his specific path and left Bat to learn how to love the unexpected twist his life 

had taken.  However, remember it was a turn the ancestors had planned long before his birth to 

continue the creation of the world in harmony with all other things (Caduto & Bruchac, 1994).  
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 Like Squirrel, we need to transcend. To do this, we will need support and encouragement 

from others to realize the gifts that we have developed as a result of traumas brought about by 

oppression (Lee, 2009). Colonization has left us all as hybridized beings (Kanu, 2016) and we 

must conscientize (Tuhiwai-Smith, 2012) to find our new role within our local and global 

ecosystems. NACA, through its strategies of expecting, supporting, developing, and using 

Indigenous hybridity to build sustainable communities is a model for all education to follow. 

This movement will help not only help Indigenous People, but all oppressed people and their 

oppressors to walk a better path. Through cultivating and sharing the innate power of our being 

thoughtfully we increase our collective capacity for sustainability.  

 Indigenous people still rely greatly on the original thinking that allows for co-evolution 

with a planet that could annihilate us, not out of vengeance, but rather out of adherence to 

regenerative protocols if we did not have a profound respect and understanding of Her natural 

and powerful cycles (Highwater, 1981).  In looking to Nature’s teachings, we do not fragmentize 

the world but rather attempt to understand how integrated parts fulfill their roles to larger 

communities (Deloria, 2012). Black Elk describes, “standing on the highest mountain of them 

all, and round me was the whole hoop of the world. And while I stood there I saw more than I 

can tell and I understood more than I saw; for I was seeing in a sacred manner the shapes of all 

things…” (Glanzberg, 1999, p. 236).  Although a good path, full of a lifetime of reflection, 

should bring us to a place of higher understanding, it is through this understanding that we 

realize how all things are integrated, inseparable, intertwined, and of equal importance, and, in 

fact, how little of that one human brain in isolation can comprehend, thereby making that 

knowledge sacred. Fong (2010) states, “ Indigenous knowledge reverberates in the understanding 

that the beginning of knowledge is when one recognizes and understands that every being and 
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every phenomenological event in the world is interconnected through relationships of shared 

agency and interdependency” (p. 304). Our understanding begins when we accept and learn to 

master our small, yet unique role, within natural systems too complex for us to ever completely 

realize and articulate. Indeed, our activity oscillates in a place as energy moves through the 

world’s integrated systems (Glanzberg, 1999) and through us. We must learn how to live well in 

the niche that is ours alone to inhabit. I offer this poem to illustrate this: 

We see Nature’s breathing on the surface of the sea… 

Wind animating precise patterns of physics… 

The ocean appears to be traveling… 

But wave motion is secretly circular… 

And must be closely watched to comprehend… 

How we too should oscillate in place… 

Without feeling left behind… 

We must understand the architecture in rhythms... 

To see that we live in their embrace... 

Understanding our niche in a system… 

Through which the world’s energy flows… 

Realizing the power of each specialized hoop… 

To the balanced formation of a sphere. 

 We must learn to live well in the places that support our survival and teach that to the 

next seven generations and beyond, a mission that will most likely be conveyed through the 

power of metaphoric narrative as it retains the potential for imagination into transformative 

circumstances and situations (Bell, 1992). We must pay acute homage to the ever-present, yet 
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subtle, architecture of Nature (Glanzberg, 1999).  Every piece of the environment has a lesson it 

teaches us about the nature of systems through the purposeful design of our planet. Additionally, 

as Basso (1996) suggests, places are “always [patiently] stalking people” (p. 38); Nature is 

around us, waiting for us to make ourselves receptive to its teachings. Places are more than 

merely geographic locations for learning; they are the instructors.  Places teach us about the 

importance of details in the workings of sustainable systems, but we must be willing and 

receptive to learning Nature’s language as our common ancestors did (Highwater, 1981). Indeed, 

in teaching students ‘science’, i.e. to carefully observe and thoughtfully participate with Nature 

(Cajete, 1999), we teach students to communicate with Nature in the way that their ancestors, 

equipped with original thinking that helped humans co-evolve with Earth did. This is a 

connection between science, learning instinct, balance, identity, culture, and place that 

transcends time. 

 Understanding that no part of the ecosystem, including ourselves, is ever impotent, alone, 

or insignificant to the functioning of the world around us will revitalize sustainability 

(Glanzberg, 1999). Meaningful opportunities to learn from places animates this perspective and 

becomes a part of our worldview, thereby not only supporting how to sustain our lives but also 

improving how we view ourselves and the potential of our contributions. Therefore, instead of 

leaving what Nabhan (1989) suggests as archeological evidence of people with no intention of 

permanence on this planet, we learn how to live in the spirit of practicing types of behavior that 

lead to our permanence within this living system (Glanzberg, 1999, p. 227). We are at a critical 

juncture in history. We must choose to educate ourselves to live better in this world’s living 

system, or learn to accept that we will perish. There will be no winning against the environment 

because we are “better, stronger, smarter, faster, or more important” (Nabhan, 1989, p. 240). 
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There will be only restored equilibrium because we realize and animate our roles as integrated 

beings of a truly democratic world, a world in which the roles of all unique components are 

equally valued and protected. 

 All people are complicated and layered beings with unique perspectives on how to 

negotiate complex intersection of realities. Science education that honors diversity and place and 

constantly supports the quest for relationality, like that found at NACA, is a model for how to 

make learning experiences more than simply using a place as a site for instruction, even when it 

is critically-oriented to be sensitive to culture (Greunewald, 2003). It is about a teacher being a 

professional who can orchestrate and support educational experiences in places that allow the 

place itself to be the principal instructor and the foundation for learning. It is a drastic departure 

from contemporary models of education in which learning outcomes are calculated and 

minimized due to generalized standardization metrics. Place-based education, as implemented in 

its true form from ancient times, allows places not only to educate us to become the uniquely 

hybridized beings but also to be comfortably established in Vizenor’s (1990) “seam” (p.174): a 

location in which we engage to our full potential and maximize our abilities to creatively 

problem-solve and serve as active participants in an ever-evolving universe (Cajete, 2000). 

 I hope this work illuminates possibilities in the revitalization of education to match 

Luther Standing Bear’s vision:  

…All elders were instructors of those younger than themselves…We learned by watching 

and imitating examples placed before us. Slowly and naturally the faculties of 

observation and memory became highly trained…The training was largely in 

character…and continued through life…education was based on the development of 
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individual qualities…America can be revived, rejuvenated, by recognizing a Native 

school of thought. The Indian can save America (Lomawaima & McCarty, 2006, p. xxi).  

Intergenerational engagement through mentorship is an opportunity found in classrooms across 

this nation as well as abroad and reveals how the main tenets of place-based education and its 

potential to create a more sustainable future are nothing new. Critically-oriented, place-based 

education is simply a way that empowers learners and contributes to solving environmental 

problems, as it has in the past. It is something that I believe is a pillar of NACA’s success in 

actualizing both excellence and relevance. Additionally, I believe that the use of a blended 

methodology substantiates findings as well as provides an organic avenue of reporting 

Indigenous voice, a path that will continue to benefit the ever-growing body of Native scholars.

 The research format and reporting dismantles the “apartheids of knowledge” to which 

Bernal and Villalpando (2002) refer: the rejection of knowledge into the mainstream due to its 

divergent presentation or departure from master narratives. This is necessary because the 

discourse related to critically-oriented pedagogy of place requires more flexibility to show value 

to other ways of communicating ideas. That is, the standard format for the way research is 

reported must change to allow for the unique ways that our varying worldviews frame our 

understandings (Ray & Cormier, 2012), worldviews that are invaluable as correctives to 

imperfections in western assumptions related to Nature and human experience (Whorf, 2012; 

Cooper, 1998). Therefore, this research holds the potential to become like the Three Sisters: 

Corn, Beans, and Squash. That is, this research is like Corn in providing the substantive support 

needed by critically-oriented, place-based education, students, teachers, and scholars to reach 

their potential. Like Beans, together these discrete, while communal, entities will reach for Sun 

as their tendrils actively expand in new and unexpected, yet necessary directions. This is built 
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upon a foundation that can only be provided through the nourishing and holding of stable ground 

via meaningful interaction of community, not unlike what Squash provides to organic interaction 

as continuous growth occurs.  

 This research holds the potential to be on the forefront in growth of meaningful 

education, divergent methodology, and sustainability through genuine community and 

environmental reciprocity to both Indigenous populations as well as the entire nation’s 

educational mandates for excellence through relevant educational experiences.  It provides a 

meaningful step in the advancement of holistic, critically-oriented, placed-based education to 

guide and balance us along a path of sustainability, encouraging humanity to once again walk in 

beauty with our world (Werito, 2014). Hózhó, to walk in beauty, is a Diné concept that is 

difficult to transpose onto English, as Indigenous languages are ideologically rather than 

phonologically driven. That is, tribal communication derives sense from concepts; whereas, 

modern English, as a written trade language existing at the intersection of many languages, 

utilizes arbitrary sounds to communicate meaning (Cooper, 1998). However, a blending of 

worldviews opens opportunity for rethinking symbolic definitions and developing new 

vocabulary that possess expansive and interpretive metaphoric meaning to guide us into the 

future (Bell, 1992; Whorf, 2012).   

 Accurate translations between languages are often cumbersome, if not impossible 

(Highwater, 1981). However, words can be found to bridge ideas if we live with and cultivate 

spaces for elastic thinking through metaphor, if we allow the expectation and respect for 

diversity to become our habit. For example, the word terroir is an unusually encompassing 

English term derived from French to express how the environment produces and is responsible 

for the expression of unique and distinct flavors in agricultural products (terroir, 
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http://dictionary.reference.com/browse/terroir). Through an Indigenous worldview, acceptance of 

Nature as the primary instructor exists (McCoy, Tuck, & McKenzie, 2016); therefore, if this 

concept is true for our food, it is surely true for ourselves and our children. We need to develop 

the conceptual understanding to create the verbiage required to express this phenomenon.  

It is possible to nurture our individual gifts to the level of excellence when material is presented 

to us as culturally and environmentally relevant. We learn to be uniquely excellent when we use 

our gifts to become relevant to our distinct communities. The cultivation of our unique flavors 

through acknowledging and optimizing on how our communities are infused into our being, our 

intrinsic power, is both possible and imperative to this process. Together, we can collectively 

imagine and actively transform the world to once again become the place where all of us wish to 

live; this research opportunity has revealed to me how this is possible.  

 It may be hard to distinguish what Indigenous education is as “There is no word in any 

traditional Native American language which can be translated to mean “science” as it is viewed 

in modern Western society” (Cajete, 1999, p. 75). This is because the “thought process of 

science—which includes rational observation of natural phenomena, classification, problem-

solving, the use of symbol systems and applications of technical knowledge—[is] integrated with 

all other aspects of Native American cultural organizations” (Cajete, 1999, p. 75). Indigenous 

science, traditionally, is the careful observation and thoughtful participation of humans with 

Nature to learn patterns; this is done with the purpose of using this information to assist humans 

in reaching unique potentials through bio-mimicry and occupation of specific societal and 

environmental niches (DuLuca, 2016). That said, this form of ‘science’ is the foundation of all 

learning for co-existence with this planet for all people because everyone is Indigenous to a place 

(Ausubel, 2008). As Momaday (1997) states that this is a story of humankind through a thread of 
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the universal element of survival. This is walking in ‘hozho’ on the path of our humanity, our 

place, our survival with Nature. 

 Science at NACA assists students in learning to speak the common language of all things 

as the ancestors did allowing Nature to once again teach humans to live in a good way, a 

sustainable way. This is done through teaching students to carefully observe and thoughtfully 

participate with Nature. Additionally, students are scaffolded in how to bring their understanding 

into an increasingly diverse world in a way that their perspectives can be heard and valued. 

NACA exemplifies progressive ways for empowering not only students but also faculty so that 

their collective being becomes a fuel to perpetually light their path. This is done through 

expecting and respecting diversity and facilitating relationality to it in all its forms because “it’s 

a world of kinship where all life is related” (Ausubel, 2008, p. xxii). Through expecting, 

supporting, developing, and using hybridized identity, humanity can reach its full potential in a 

new era. Indeed, urgency is “needed for urgent times. Humanity and life on this planet face an 

unprecedented ecological crisis” (Nelson, 2008, p. 6). NACA is doing this now because its 

members realize that loss of diversity cannot be differed any longer. It has been a privilege to 

observe and participate in their process and it is my hope that this work marks only the beginning 

of my involvement with NACA and its affiliates. 
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APPENDICES 

APPENDIX 1: SCIENCE CLASSROOM OBSERVATION, LUCERO 

Teacher: Lucero Date/ time: Mar. 4, 2016, 9-
10am 

Name of Lesson: Plate Tectonics Grade/subject: 6th/ Earth Science 
Observer: Mae Hey 

 
1. How was the lesson constructed and organized? 
• The students completed a ‘catalyst’ question. 
• The students came in and got computers to complete a virtual lab on plate tectonics. 
• The students were seated in groups and helped each other to find and navigate the site. 
• Ms. Lucero circulated the room assisting the students to access the site and to complete 

other related assignments. 
• As the students worked, they completed an activity sheet on tectonics and earthquakes. 
• The students completed a “core values review” (on time management) exit slip before 

leaving the room.  
 
2. What strategies did the teacher use for engaging students? 
• The students came in and began work on a question that activated prior knowledge 

from a previous class. 
• The use of technology was engaging. 
• The students could each work at their own pace, so they were engaged for the duration of 

the class. 
• The website was interactive and developmentally appropriate and engaging. 
• The students appreciated the opportunity to work with their groups and to 

communicate. The opportunity to discuss the activity with each other engaged the 
students in the content of the lesson and honored the social nature of learning while 
expanding the students’ zones of proximal development. Additionally, because the 
learning was social, the students were emotively involved in the learning process. 

• Because the activity was engaging and the students interacted with the website, the 
teacher was free to move from group to group differentiating instruction. 

 
3.  How did the teacher manage and monitor student learning? 
• Because the activity was engaging, there were no disruptions for behavior. 

Additionally, because Ms. Lucero was viewed as a mentor genuinely interested in the 
learning of her students and the differentiation of instruction to meet their individual 
needs, the students sought her assistance when necessary.  

• Ms. Lucero constantly circulated the room, assisting and refocusing students as well as 
differentiating instruction. 

• Through involvement with each group, Ms. Lucero was able to informally assess and 
differentiate student learning. 

• The students completed an activity sheet, which Ms. Lucero collected to more formally 
assess student learning and modify subsequent instruction. 
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4.  How did the students respond to the activities? 
• The classroom was very active, supportive, and emotive. The teacher and the students 

were smiling and enjoying the time they spent together learning. 
• The students were eager and accepting of having me in the room. They wanted to know 

who I was and what I was doing. They wanted to introduce themselves to me in the 
Native languages they are learning. 

 
5. How does this relate to the Wellness Wheel teachings? 
• Cognitive: The students reinforced content information learned in previous classes 

through the use of technology.  
• Physical: The students were able to move around the class as they needed. 
• Social/ community: The students worked collaboratively in groups. They eagerly 

sought Ms. Lucero’s mentorship when needed.  
• Emotional: The students enjoyed their time in the class working with each other and 

Ms. Lucero.  
 
6. How is this lesson specifically designed to make use of community resources and meet the 

needs of this particular population? 
• The students were interested in the use of the technology because it was age and 

content appropriate. Additionally, the unit related to reconciling the worldview beliefs 
between the creation of Turtle Island and that of the Western concept of this 
phenomenon.  
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APPENDIX 2: SCIENCE CLASSROOM OBSERVATION, LUCERO 

Teacher: Lucero Date/ time: Mar. 4, 
2016, 1-2pm 

Name of Lesson: Cells, Tissues, and 
Organs 

Grade/subject: 7th/ Life 
Science 

Observer: Mae Hey 
 

1. How was the lesson constructed and organized? 
• When the students came in, they answered a ‘catalyst’ question. As a class, Ms. Lucero 

brainstormed possible answers to the question. 
• Ms. Lucero and Pablo (I thought he was a teaching assistant, but he was actually a 

student teacher) went around the room asking the students to brainstorm answers to 
different questions about food and advertising while Ms. Lucero prepared a video for 
the students to view. 

• The students went over the answers to the catalyst as a class.  
• The students watched a series of videos related to the topic. They were songs about 

cells and organelle function. The students were to rate the helpfulness of the movies 
and to explain why. 

• Ms. Lucero assigned homework: to find a video about cells and organelle function that 
the students thought would be interesting to their peers. 

• Ms. Lucero assigned a project of cell parts and organelle function. She went over the 
rubric to guide students on how to meet or exceed her expectations. The students filled 
out a planning sheet in class to prepare for their project. The students worked 
independently because Ms. Lucero thought it would be difficult (logistically) for the 
students to meet on their own to work collaboratively. The questions included what 
they would do and what materials they would need to complete it. As the students 
planned, Ms. Lucero and Pablo circulated the room interacting with each student. 

• Before the students left, Ms. Lucero checked to make sure that each student had begun 
planning. 

 
2.  What strategies did the teacher use for engaging students? 
• The ‘catalyst’ activated prior knowledge. Because the question was related to the food 

the students eat and how it makes their bodies function, it was relevant to their lives. 
Through the class work, the ‘catalyst’ was then related to health problems of people in 
the students’ lives. 

 
3.  How did the teacher manage and monitor student learning? 
• Ms. Lucero is very respectful and caring for her students as people as well as learners. 

Because of this, the students were not disruptive. 
• Ms. Lucero circulated the room interacting with each group and differentiating 

instruction. Additionally, this allowed her to informally assess understanding. 
• The students were assigned a creative project that they were to complete and return in 

so Ms. Lucero could more formally assess student understanding. They were guided in 
completing this through the use of a rubric—a tool used to help them meet or exceed 
Ms. Lucero’s expectations and also to assist her in objective evaluation. 
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4.  How did the students respond to the activities? 
• The students actively participated in group conversation/ discussion. 
• The students appreciated their time with each other and Ms. Lucero. 
 
5. How does this relate to the Wellness Wheel teachings? 
• Cognitive: Material related to cell and organelle function was provided for the 

students. Additionally, the students were encouraged to evaluate the helpfulness of the 
videos and to connect information learned to their own lives. 

• Physical: The students were asked to connect the food choices available to them to 
sicknesses in their communities. This was done to promote wellness through making 
better choices. 

• Social/ community: The students worked in groups and with Ms. Lucero and Pablo. 
Additionally, the students were encouraged to consider how the content they were 
learning directly related to sicknesses affecting their communities. 

• Emotional: The students enjoyed watching the videos. Throughout the class they were 
singing the songs presented in the videos as tools to remembering organelle function. 

 
6. How is this lesson specifically designed to make use of community resources and meet the 

needs of this particular population? 
• The connection of content to food-related illnesses affecting the students’ 

communities made the lesson relevant to this lives of the students. Additionally, the 
videos were age and (youth/ urban/ music/ etc) culturally appropriate in capturing their 
attention.  
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APPENDIX 3: SCIENCE CLASSROOM OBSERVATION, RODRIGUEZ 

Teacher: Rodriguez Date/ time: Mar. 4, 2016. 10-
11am 

Name of 
Lesson: 

Plate Tectonics Grade/subject: 6th / Earth Science 

Observer: Mae Hey 
 

1.  How was the lesson constructed and organized? 
• When the students came in they found their seats. They began a ‘catalyst’ question (a 

review question from the previous day).  
• The students were seated in groups. They worked together and Mr. Rodriguez 

constantly circulated the room talking with each of the students.  
• Mr. Rodriguez asked open-ended questions to the students. 
• Mr. Rodriguez collected the ‘catalyst’ questions.  
• Mr. Rodriguez showed the students a clip from ‘Ice Age.’ 
• Mr. Rodriguez distributed an evidence sheet. He used a document projector and the 

students completed the sheet collaboratively. The students suggested, “the continents 
fit together like a big Turtle Island.” The students observed the pieces, offered 
inferences, and used their analysis to write a theory. They used the evidence to 
support their claim. Mr. Rodriguez said that this is similar to how they provide 
evidence for claims made in their other classes. 

• The students put their continent pieces into Ziplock bags, so they could continue their 
exploration of continental drift evidence in subsequent classes. 

• He collected the evidence sheets at the end of the class. 
 
2.  What strategies did the teacher use for engaging students? 
• The ‘catalyst’ question activated prior knowledge and helped the students position 

(settle, transition, and focus) their minds for the class. 
• Because the students were free to work with their peers, they were socially engaged 

and focused on the learning. 
• Mr. Rodriguez circulated the room. His proximity and personal engagement with the 

students engaged them. 
• The students enjoyed the opportunity to construct their explanations and share them 

with the class. 
• Mr. Rodriguez showed a short clip from the movie ‘Ice Age’ to activate prior 

knowledge and relate/ bridge the theory of continental drift to story-telling. 
• Mr. Rodriguez has a very inquisitive, energetic, and active way of asking questions 

that engages the students. 
• Mr. Rodriguez told the story of Wegner and described to the students that over the 

next few days, they would be looking at the evidence Wegner did to see if they came 
up with the same theory. 

• Using the document projector, Mr. Rodriguez modeled a challenging activity to the 
students so they could complete it to his expectations. 

 
3.  How did the teacher manage and monitor student learning? 



181 

• Because the class was supportive, active, and engaging, there were no disruptions 
for behavior. 

• Mr. Rodriguez constantly circulated the room assisting and focusing students as well 
as differentiating instruction to meet the needs of individual students. This allowed 
him to informally assess student understanding. 

• Mr. Rodriguez collected the ‘catalyst’ and other activity sheets to more formally 
assess student understanding. 

• Mr. Rodriguez was extremely patient and even-tempered in managing student 
excitement related to the learning. He articulated his feelings about how some 
behaviors frustrated him. Because he is viewed by his students as a collaborative and 
genuinely interested mentor, his students respected his need and augmented their 
behavior. 

• When students got excited or distracted, Mr. Rodriguez gently reminded the students 
to exhibit their ‘core values.’ 

• Mr. Rodriguez collected the activity sheets to more formally assess student 
understanding and modify subsequent lessons to meet the learning needs of the 
students. 

 
4.  How did the students respond to the activities? 
• The class was active and engaging; the students found the activity and the 

interaction interesting. Mr. Rodriguez structured the lesson to allow the students to 
socially construct their understanding through focused conversation with their peers. 

• The teacher and the students were interested an emotive. Additionally, connections 
between prior knowledge and other content areas were fluidly communicated. Mr. 
Rodriguez facilitated the dissolution of potential content fragmentization. 

 
5.  How does this relate to the Wellness Wheel teachings? 
• Cognitive: The students were provided with content information about Wegner’s 

theory of continental drift. Additionally, the students were scaffolded in critically 
thinking about the relevance of his theories.  

• Physical: the students were free to move around the room as needed. 
• Social/ community: The students worked cooperatively in groups and with the 

mentorship of Mr. Rodriguez.  
• Emotional: The students enjoyed working together and puzzling together Wegner’s 

theory. The critical thinking was a welcomed aspect to the lesson rather than a 
cumbersome hardship. They also enjoyed interacting with Mr. Rodriguez as a 
mentor.  

 
6. How is this lesson specifically designed to make use of community resources and meet the 

needs of this particular population? 
• The theory of how Turtle Island was created varies among Indigenous groups. 

Exploring these teachings parallel with those of Western science in a critical way 
facilitates place-specific border-crossings to emerge. 
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APPENDIX 4: SCIENCE CLASSROOM OBSERVATION, RODRIGUEZ 

Teacher: Rodriguez Date/ time: Mar. 4, 2016, 3-
4pm 

Name of 
Lesson: 

Cycles in Nature Grade:/subject 8th / Physical 
Science 

Observer: Mae Hey 
 

1. How was the lesson constructed and organized? 
• The students came in and started their ‘catalyst.’ They had been researching local 

environmental issues and were asked to consider what cycles or balance in Nature 
would be effected by this contamination. The class discussed their responses together. 
The responses were collected. 

• As a class, Mr. Rodriguez went over the standards that would be addressed and led a 
discussion on cycles the students knew from previous study. . 

• Mr. Rodriguez gave the students time to work on informational posters about a cycle 
of interest to them individually. The students were to provide a cycle and how it was 
representative of the intersection of culture and Nature (for example, one student 
group did the lunar cycles in relation to the Pueblo Feast Days). They were also asked 
to describe the impacts on other cycles should a given cycle be disrupted. He 
provided examples from a previous class to guide the students in the assignment. 

• At the end of the class, the cycle posters were collected. 
 
2. What strategies did the teacher use for engaging students? 
• The ‘catalyst’ engaged the students by activating prior knowledge. 
• Mr. Rodriguez circulated the room answering questions, providing cognitive conflict 

to deepen thinking, and refocusing students. 
• Mr. Rodriguez modeled the activities using a document projector; this helped the 

students know what to do to fully participate in the lesson. 
• Mr. Rodriguez asked the students about their understanding of cycles to activate prior 

knowledge. 
• Mr. Rodriguez was extremely respectful of his students and, thus, the students choose 

to engage with him as a collaborator. 
• The poster topics were self-selected by individual students and were, therefore, of 

interest to them. 
• A rubric was provided to guide the students and keep them engaged such that they 

could meet or exceed Mr. Rodriguez’s expectations and be autonomous about this 
process. 

 
3.  How did the teacher manage and monitor student learning? 
• Mr. Rodriguez was extremely even-tempered, engaging, attentive, and respectful to 

his students and they mirrored this behavior. Therefore, there were no disruptions for 
behavior. 

• Mr. Rodriguez facilitated a class discussion calling on students. He also circulated the 
room. Both strategies allowed him to informally assess student understanding. 

• Mr. Rodriguez collected the ‘catalyst’ responses to formally assess student 
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understanding to the articles the students read. 
• A rubric was provided for the students to guide them in meeting or exceeding Mr. 

Rodriguez’s expectations. It also guided him in more objective formal assessment of 
student understanding related to the cycles project. 

 
4.  How did the students respond to the activities? 
• The ‘catalyst’ question was related to a locally relevant current event, so the students 

were interested in responding.  
• Because the projects were completed in groups, the students enjoyed learning as a 

social process.  
• Also, the projects were related to student interests, so the students completed the 

assignment with enthusiasm. 
 
5.  How does this relate to the Wellness Wheel teachings? 
• Cognitive: Content material related to cycles was provided for the students to deepen 

their understanding of locally relevant cycles. Additionally, the students were 
supported in critically thinking about how they are embedded components of Nature. 

• Physical: The students were free to move around the room as needed. Additionally, 
the discussion of the current event (the Gold King mine spill on the Navajo nation 
contaminating the Animas River) showed how careless interactions with Nature 
affect our wellness and hold countless other unintended impacts on interwoven 
cycles.  

• Social/ community: The students worked cooperatively in groups and eagerly sought 
Mr. Rodriguez’s mentorship as needed. Additionally, the current event and the cycles 
project allowed the students to consider how our communities are intimately tied to 
Nature as our cultures have co-evolved with her. 

• Emotional: The students enjoyed working with each other and Mr. Rodriguez. 
Additionally, the current even ignited the students’ sense of injustice and community 
action. 

 
6. How is this lesson specifically designed to make use of community resources and meet the 

needs of this particular population? 
• This lesson explored a locally relevant current even as well as allow the students to 

critically consider how their cultures have co-evolved with Nature in very specific 
ways due to the way she locally expresses herself. 
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APPENDIX 5: SCIENCE CLASSROOM OBSERVATION, SALAZAR 

Teacher: Salazar Date/ time: Mar. 4, 2016, 
11:30am-
12:30pm 

Name of 
Lesson: 

Waves and Earth 
Structure 

Grade/subject: 9th/ Physical 
Science 

Observer: Mae Hey 
 

1.  How was the lesson constructed and organized? 
• When the students came in, Mr. Salazar greeted all the students individually at the 

door and shook their hands to greet them. 
• The students took their seats and completed the ‘catalyst’ question. 
• The students took turns telling ‘earth stories’--stories related to their local place--

closing a gap between Indigenous knowledge and Western theory. The students then 
provided feedback to the teller. The story-teller rotated and prepared ahead of time. 
There was no one assigned for the day, so I volunteered. I was impressed by the level 
of cognition involved in the feedback I received.  

• Mr. Salazar went over an anticipation guide to let the students know what they would 
complete during the class.  

• The students worked together to provide evidence and explanation for the answers to 
the ‘catalyst’ question. The question connected wave theory to what students had 
previously learned about the structure of the earth. 

• The class created a collaborative (entire class) explanation for the answer to the 
catalyst question. 

• The students used a textbook to complete an activity independently, but could 
collaborate in their table groups. Mr. Salazar mentioned that he felt strange having 
the students complete work on their own, but the textbook work provided a link 
between exploratory learning and what will be required/ expected (e.g. using 
textbooks independently as a learning resource, generic wording of Western-based 
questions, etc) for learning in environments beyond NACA (e.g. university, etc).  

• Mr. Salazar checked each student’s work when he/she completed it and recorded in 
his grade book.  

 
2.  What strategies did the teacher use for engaging students? 
• Greeting the students at the door immediately engaged the spirits of the students to 

the commitment to learn. 
• The ‘earth story’ and the feedback engaged the students through active listening as 

well as making the scientific learning relevant to place and the science topic. 
• Mr. Salazar cultivated a supportive and collaborative learning environment; the 

students were engaged because there was an organic expectation for active listening 
to peers. 

• During work times, the students conversed with their peers engaging students in 
learning as a social process. Additionally, this freed up Mr. Salazar to circulate the 
class answering questions, refocusing students, personally interacting with students, 
and differentiating instruction. 
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3.  How did the teacher manage and monitor student learning? 
• When the students came in, Mr. Salazar greeted every student and shook his/her 

hand, immediately establishing an atmosphere of respect and personal 
acknowledgment. This continued throughout the entire class between all community 
members.  

• Because Mr. Salazar created a supportive and collaborative learning environment, 
there were no disruptions for behavior. 

• Papers were collected by a ‘materials manager’ to rotate responsibilities (building 
community) and to make distribution of materials efficient. 

• Mr. Salazar continually circulated the class informally assessing student 
understanding. 

• At the end of the class, Mr. Salazar asked the class what was the main learning they 
accomplished in this class to informally assess understanding. 

• The students completed a textbook assignment that Mr. Salazar would check as they 
completed it to more formally assess student understanding. Additionally, the 
students worked on assignments at their own pace; to facilitate this, Mr. Salazar kept 
a grade book of each student’s completed assignments.  

 
4.  How did the students respond to the activities? 
• The teacher and the students were actively engaged in the content and the community 

of the classroom. It was emotive in that everyone looked intrigued and happy to 
spend time together learning. 

 
5.  How does this relate to the Wellness Wheel teachings? 
• Cognitive: The students were provided information about wave theory. The students 

were scaffolded in effective story-telling and providing constructive criticism to their 
peers. Finally, the students were aided in the construction of independent study skills 
that would assist the them in their academics beyond their tailored curriculum at 
NACA. 

• Physical: The students were free to move around the class as needed. Additionally, 
job assignments provided additional structured movement within the classroom 
activities for some students. 

• Social/ community: The students worked independently at their own pace, but readily 
sought the assistance of their peers and Mr. Salazar, who they viewed as a mentor, as 
needed. Additionally, I was impressed with the students’ ability to provide quality 
feedback and constructive criticism related to the sharing of place-based earth stories. 
In fact, they were so competent at this that I felt it was a skill they learned in their 
Indigenous literature class that was carried over into use in the science class.  

• Emotional: The students enjoyed working independently, cooperatively, and with Mr. 
Salazar. They appeared to appreciate the stress-reduced atmosphere of being able to 
work on their assignments at their own pace. Additionally, if Mr. Salazar checked an 
assignment and if it was not completed to his expectation of understanding, he 
provided feedback to the students and they could augment their responses; I believe 
this also minimized the stress for the students, thereby allowing them to work to their 
potential. 
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6. How is this lesson specifically designed to make use of community resources and meet the 

needs of this particular population? 
• The place-based earth stories allowed the abstract concepts of Western science being 

taught to be made more relevant to student lives and interest by being interwoven into 
the students’ cultural understanding. Additionally, because the students had to rely on 
Elders to obtain the stories, it was a great way to bridge abstract and fragmentized 
knowledge to holistic and intergenerational cultural knowing. 
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APPENDIX 6: SCIENCE CLASSROOM OBSERVATION, SALAZAR 

Teacher: Salazar Date/ time: Mar. 4, 2016, 
2-3pm 

Name of Lesson: Molar Mass Grade/subject: 10th/ 
Chemistry 

Observer: Mae Hey 
 

1. How was the lesson constructed and organized? 
• As the students came into the room, Mr. Salazar greeted each of them by shaking their 

hands. 
• The students found their seats and answered a ‘catalyst’ question. They were asked to 

calculate molar mass for an experiment they had completed during the previous class. 
• The steps for calculating molar mass were listed on the board and in their notebooks. 
• The students did a lab analysis independently; some sought the assistance of their peers 

seated at their tables. When Mr. Salazar noticed that the students were struggling, he 
modeled the procedure on the board and the students worked with him to solve the 
problem.  

• Mr. Salazar assigned the remainder of the questions for homework and the students 
started to work on them until the end of the period. 

 
2.  What strategies did the teacher use for engaging students? 
• The ‘catalyst’ engaged the students by activating prior knowledge from an experiment 

performed during a previous lesson. 
• Once Mr. Salazar got everyone started, he circulated the room helping students 

individually. Providing this differentiated instruction helped the students grasp this 
difficult concept and build their confidence with the subject matter. 

 
3.  How did the teacher manage and monitor student learning? 
• Because Mr. Salazar was extremely respectful, his students mirrored this type of 

behavior. 
• Most of the students were extremely focused and became frustrated by a few students 

who were distracted and tried to re-focus these students themselves. I think it was my 
presence in the room that was causing a few of the students to goof around a bit; I think 
this because the students doing this were those seated at my table. Mr. Salazar did 
intervene and calmly reminded them to exhibit their CORE values; the distracted 
students politely chuckled and quieted down appearing to be trying to get back to their 
work. When I asked the students why they were disrupting the flow of the lesson for 
Mr. Salazar, they said, “It’s cool…he loves us.” 

• While the students completed the lab analysis as a whole group, Mr. Salazar called on 
students to participate in the discussion, allowing him to informally assess the class’ 
understanding.  

• When the students were working, Mr. Salazar circulated the room helping students 
individually. This helped him to informally assess individual student understanding and 
provided differentiated instruction to those who were struggling with the concept. 

• As the students completed the assignment, Mr. Salazar checked their work to more 
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formally assess student understanding. He gave them credit by recording the 
completion of the work in his gradebook. 

 
4.  How did the students respond to the activities? 
• Mr. Salazar made an interesting observation. He noted that it was hard to tell if the 

students seemed distant because they found the material easy or if they found it 
dauntingly difficult. However, they were still polite and community-oriented ☺ 

 
5. How does this relate to the Wellness Wheel teachings? 
• Cognitive: The students were mentored in the protocol for solving molar mass 

calculations. Additionally, the lesson was constructed to facilitate and bridge the 
concrete lab experience the students had with the abstract method of solving these 
types of equations. 

• Physical: The students were free to move around the class as needed. 
• Social/ community: The students worked well independently, in small peer groups, and 

as a class. They were supportive of each other as they struggled with this difficult 
material and reminded those who were distracted to refocus as it helped the entire 
classroom community to learn. 

• Emotional: The students were eager to focus on the challenge of learning how to solve 
molar mass problems. They also readily supported and assisted each other as they 
learned. 

 
6. How is this lesson specifically designed to make use of community resources and meet the 

needs of this particular population? 
• The students were taught this skill so they could answer questions of this nature on an 

upcoming state-mandated exam—an exam needed to receive a high school diploma. 
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APPENDIX 7: SCIENCE CLASSROOM OBSERVATION, BHULLAR 

Teacher: Bhullar Date/ time: Mar. 7, 
2016, 1-2pm 

Name of Lesson: Energy Flow in 
Ecosystems 

Grade/subject: 11th/ 
Biology 

Observer: Mae Hey 
 

1.  How was the lesson constructed and organized? 
• When the students came in Ms. Bhullar greeted them and the students were asked to 

activate their prior knowledge about photosynthesis; they wrote their responses on a 
sheet. They could write the equation or whatever they knew about photosynthesis. 
When they had finished, they went over their responses as a class.  

• The essential question and essential skills that would be covered during the class were 
listed on the board. 

• Ms. Bhullar had an interactive PowerPoint to share with the students. The PowerPoint 
was focused on discussing how energy and nutrients move through an ecosystem. The 
students eagerly participated in the discussion and were attentive and focused on the 
process of making notes from the slides. At the end of the PowerPoint, there were 
questions that the students answered with a partner. 

• On many occasions, Ms. Bhullar helped the students decode challenging terms by 
looking at the morphemes inherent in the scientific words. This was done to help 
students break down challenging science terms and develop a strategy for 
understanding such words without needed to memorize. 

• At the end of the class, the students had time to work on population maps of species 
they had selected. 

 
2.  What strategies did the teacher use for engaging students? 
• Ms. Bhullar had a focusing question for the students to answer when they came into 

class.  
• The students were accustomed to the classroom routines so they were focused on how 

to participate in the activities.  
• Ms. Bhullar allowed the students to choose their own species to complete their 

population maps. Making choices about their projects made the activity more engaging 
for the students. 

 
3.  How did the teacher manage and monitor student learning? 
• Ms. Bhullar presents herself as knowledgeable, professional, and genuinely interested 

in the learning of her students; she is approachable, yet the students treat her with 
deference. This coupled with the steady pacing of the class resulted in no disruptions 
for behavior. The students were engaged and respected Ms. Bhullar as a mentor. 

• The interactive nature of the presentation allowed Ms. Bhullar to informally assess 
student understanding throughout the class.  

• While the students worked on their population maps, Ms. Bhullar circulated the room 
interacting with students and informally assessing student progress. 

• The students would submit their population maps in a subsequent class for more formal 
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assessment of student understanding.  
 
4.  How did the students respond to the activities? 
• The students were extremely attentive and engaged in the class activities.  
• The students were eager to participate in the activities. 
• The students enjoyed being able to use their phones to research species for their 

population. 
  
5. How does this relate to the Wellness Wheel teachings? 
Cognitive: Information about photosynthesis was provided to the students in an interactive 

way. The students built their skill at recording notes from visual and auditory 
information. The students were mentored in the process of researching. 

Physical: During the research part of the class, the students were free to move around as 
they worked in groups. The students were free to choose which population they wanted 
to map. This gave them the choice to find examples of species that could be indicators 
of locally relevant environmental health—something that may be useful in determining 
the environmental health of their locality on a daily observational basis.  

Social/ community: The students worked well in interactive whole group discussion 
guided by a PowerPoint. The students enjoyed the opportunity to work collaboratively 
with each other on their independent research. The students eagerly interacted with Ms. 
Bhullar as a mentor. 

Emotional: Throughout the class the students appeared to enjoy their time learning as well 
as working collectively.  

 
6. How is this lesson specifically designed to make use of community resources and meet the 

needs of this particular population? 
• The students were being supported in developing biological understanding to help them 

pass upcoming end of course state exams. This was done without violating cultural 
taboos (dissection). Additionally, if any of the slides contained things that the students 
should not see due to cultural taboos, Ms. Bhullar warned the student so they could 
cover their eyes. 

• The use of PowerPoint and lecture was appropriate for scaffolding students for this 
kind of learning in university learning environments. 

• The students were permitted and encouraged to choose locally relevant species for their 
species-mapping project.  
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APPENDIX 8: SCIENCE CLASSROOM OBSERVATION, BHULLAR 

Teacher: Bhullar Date/ time: Mar. 7, 2016, 
2-3pm 

Name of Lesson: Fractal Trophic 
Levels 

Grade/subject: 12th/ 
Environmental 
Science 

Observer: Mae Hey 
 

1.  How was the lesson constructed and organized? 
• When the students came in, they completed a warm-up question. The question was 

related to bio-magnification. Ms. Bhullar went around the room and checked the 
students’ answers. 

• The students continued working on fractal trophic level pyramids in groups. 
 
2.  What strategies did the teacher use for engaging students? 
• The question for the students to answer when they came into the room focused the 

students on the content topic of the day. 
• Ms. Bhullar circulated the room refocusing students and assessing their progress on the 

fractal models. Her proximity also helped engage the students.  
• Having the students work in groups facilitated learning as a social process and helped 

to maintain engagement in the activity.  
 
3.  How did the teacher manage and monitor student learning? 
• Because Ms. Bhullar created a risk-free and supportive learning community, there were 

no disruptions for behavior. 
• Ms. Bhullar checked the student responses to the warm-up question individually. If the 

question was responded to correctly, she stamped it and the students could then move 
on to working on their projects. If it was not quite answered to her satisfaction, she 
provided an open-ended question to prompt the student into deeper thinking and 
responding.  

• During a subsequent class period, the students were to submit their fractal tropic level 
projects for formal evaluation. 

 
4.  How did the students respond to the activities? 
• The students enjoyed working together on the project. 
• All the members of the classroom community were smiling and engaged in active 

conversation. The stress-free environment that Ms. Bhullar created helped everyone in 
the room to enjoy their time together learning and to use it effectively.  

 
5. How does this relate to the Wellness Wheel teachings? 
• Cognitive: Prior knowledge was activated and content information was built upon this 

foundation. 
• Physical: The students were free to move around the room as they worked in their 

cooperative groups. 
• Social/ community: The student worked cooperatively in small groups on their project. 
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The students eagerly sought Ms. Bhullar’s mentorship when needed. 
• Emotional: The students enjoyed working with each other in groups and with Ms. 

Bhullar one-on-one. 
 
6. How is this lesson specifically designed to make use of community resources and meet the 

needs of this particular population? 
•  Ms. Bhullar articulated to me that she felt that Indigenous students excelled when 

given opportunities like this to express their understanding though artistic endeavors. 
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APPENDIX 9: SCIENCE CLASSROOM OBSERVATION, RODRIGUEZ 
 

Teacher: Rodriguez  Date/ time: April 26, 2016/ 9-10am 
Title of Lesson: Rock Identification Subject: 6th/ earth science 
Observer: Mae Hey 

 
1.  How was the lesson constructed and organized? 
• The students came in and were seated at table groups. They began working on their 

catalyst question: there was rock projected on the board. The students were asked to 
make observations about the rock. Using the observations, the students were asked 
to make inferences about what caused those features. From that, the students were 
asked to make a conclusion about what type of rock was being shown. The students 
collaboratively built a set of observations, inferences, and from that a conclusion. 
Mr. Rodriguez had students—‘catalyst collectors’--collect the catalysts. 

• Mr. Rodriguez distributed an activity sheet that had a graphic organizer on it. He 
told the students that rocks tell stories and that they would be using their 
observations and inferences to write the story a rock could be telling. The graphic 
organizer on the activity sheet was to be used to help organize their observations and 
inferences to build the story. Mr. Rodriguez modeled how to use the organizer to 
write the stories; he showed an example and passed that rock around the room. One 
of the students passed the sample to me to make sure I got a chance to see it. Then, 
using a document projector he showed another sample and did an example with the 
class as a whole. The students worked together with their groups to make 
observations.  

• After a series of unfocused disruptions, Mr. Rodriguez stopped class and had the 
students write a response to how make the learning community more focused. He 
collected the students’ responses at the end of the class. 

 
2.  What strategies did the teacher use for engaging students? 
• The picture of the rock sample engaged the students’ prior knowledge from previous 

lessons; additionally, much of the process for identifying the sample was open-ended 
and all the students could participate, regardless of whether or not they could 
identify the rock sample. Generating an answer as a class made the process of 
identifying the rock collaborative and thus, low-risk. 

• The students were engaged by Mr. Rodriguez’s enthusiasm for the subject and for 
their learning. Additionally, the students were engaged by the collaborative nature of 
the activities and open-endedness of the questions he asked.  

 
3.  How did the teacher manage and monitor student learning? 
• It was a beautiful day at the end of the year; some of the students were having a little 

trouble settling in and focusing. Mr. Rodriguez was very patient and reminded 
students to reflect on their CORE values and their part in building a positive learning 
community. A student was particularly disruptive and needed to leave the room; Mr. 
Rodriguez stopped class and discussed his feelings about how he thought the class 
was going. He reminded the class how it is their choice and responsibility to take 
care of each other and protect their classroom culture so that everyone can learn. He 
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had each student get out a piece of paper and write/ draw/ journal/ etc. to think about 
their feelings about how to come into class more prepared to learn. 

• Mr. Rodriguez asked a variety of students to respond to questions so that he could 
continuously assess student understanding informally during class discussions. 

• Mr. Rodriguez collected the students’ activity sheets during a subsequent class 
period to more formally assess student understanding. He would have collected the 
sheets at the end of the period if there had not been a disruption; the lesson, planned 
for one class period, ended up spanning over two class periods. 

• At the end of the period as the students left, Mr. Rodriguez collected the student 
responses about suggestions for how to make the class a more focused and beneficial 
experience. 

 
4.  How did the students respond to the activities? 
• The students eagerly participated in team collaborations at their table groups to come 

up with responses to Mr. Rodriguez’s open-ended questions. The students willingly 
volunteered answers to the group discussions, indicating a supportive, low-risk 
classroom culture had been established.  

• The students actively participated in the written activities of the class.  
 
5.  How does this relate to the Wellness Wheel teachings? 
• Cognitive: Mandated state standards were addressed. Indigenous habits of mind, i.e. 

open-ended questioning to promote multiple responses, were used. Additionally, the 
Indigenous history department uses a similar protocol for making observations, 
inferences, and conclusions in evaluating historical documents; therefore, the 
science class was scaffolded to support this type of cognitive analysis. 

• Physical: The students were free to move around the class as needed.  
• Social/ community:  The discussion about community, although unintended, helped 

the students carefully consider the role they were choosing to play in their classroom 
community. Within the NACA artifacts (written evidence about school purpose and 
function) are materials about core values that the students are to develop, practice 
and express. This conversation helped the students to develop their understanding of 
“Respect…having concern for harmonious relationships; honoring yourself, your 
peers…your teachers, your school...Having courteous regard for others’ feelings and 
values,” “Responsibility…being accountable for your words, actions, and conduct 
in all that you do,” and “Reflection…support [of the] reflective practice to 
encourage thoughtfulness, personal growth, profound learning and meaningful 
change.” 

• Spiritual/ emotional: In reflecting upon their positions within and responsibility to 
the learning community, the students engaged emotively in the community building 
process. 

 
6. How is this lesson specifically designed to make use of community resources and meet the 

needs of this particular population? 
• This lesson was directly tied to cognitive scaffolds used in other classes (i.e. using 

the NACA ‘core value’ of “Reflection – Indigenous thinking and learning is a 
reflective process involving a deliberate looking inward, self-awareness and 
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contemplation of deeper meanings” through the use of observations and inferences 
to lead to and validate conclusions.  

• Additionally, when disrupted, the class was guided through an exercise in 
Indigenous community building aligned with the school’s mission and vision. 
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APPENDIX 10: SCIENCE CLASSROOM OBSERVATION, RODRIGUEZ 
 

Teacher: Rodriguez  Date/ time: April 27, 2016/ 9-10am 
Title of Lesson: Electromagnetic spectrum Subject: 8th/ physical science 
Observer: Mae Hey 

 
1.  How was the lesson constructed and organized? 
• The students came in and began working on their catalyst question: what is the 

electromagnetic spectrum and how does it relate to our lives. The students shared 
their answers and Mr. Rodriguez collected the students’ written responses.  

• Mr. Rodriguez gave the students an activity sheet; it was a graphic organizer that 
scaffolded the students in conducting research on a specific part of the 
electromagnetic spectrum. He assigned the students in pairs and let them choose 
which they would research from a list of choices.  

• The student pairs used computers to research the wavelength, source, other examples 
of things the same size, uses, and interesting facts. The students were to create one 
PowerPoint slide that reported this information. These slides would be put together 
in a cumulative, whole class presentation in which each student pair would present 
their slide to the rest of the class.  

• The students would finish their research and present it during the following class 
period. 

 
2.  What strategies did the teacher use for engaging students? 
• The catalyst activated prior knowledge and allowed the students to begin 

brainstorming how this concept would be relevant to their lives.  
• The dimension of choice and the use of appropriate technology engaged the 

students’ interest.  
• Working in pairs and receiving personalized/ differentiated instruction from Mr. 

Rodriguez honored the social nature of learning and engaged the students. 
• The students were also engaged by the names of parts of the electromagnetic 

spectrum that they recognized (e.g. tv, radio, x-rays, etc.). 
 
3.  How did the teacher manage and monitor students learning? 
• Because the activity was engaging, there were no disruptions for behavior. 
• Additionally, jig-sawing the PowerPoint slides together created a low-risk, inquiry-

based, student-centered, and egalitarian way to expose students to a body of 
information collaboratively rather than through teacher-directed lecturing.  

• Orchestrating a situation in which Mr. Rodriguez was free to move around the room 
and differentiate instruction allowed him to informally assess student understanding. 

• Having the students present their findings together would allow Mr. Rodriguez to 
more formally assess student understanding.  

 
4.  How did the students respond to the activities? 
• The students enjoyed working together and with Mr. Rodriguez. They enjoyed the 

opportunity to do collaborative research on the details and relevance of this topic to 
their lives. 
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5.  How does this relate to the Wellness Wheel teachings? 
• Cognitive: The students were guided in the appropriate use of technology to conduct 

research as well as present their findings. Students learned information about the 
electromagnetic spectrum in a collaborative, inquiry-based, student-centered way. 

• Physical: The students were free to move around the class as needed. 
• Social/ community: The students worked together in pairs, moving towards whole 

group collaboration. Authentic intergenerational collaboration was evident in Mr. 
Rodriguez’s ability to individually assist students when they sought his mentorship. 
Additionally, the lesson was made relevant to the lives of the students in their larger 
communities beyond the classroom. 

• Spiritual/ emotional: Honoring the social nature of learning through gradually 
increasing the group size of collaboration—which involved the mentorship from Mr. 
Rodriguez—facilitated supportive community building and a low-risk learning 
environment. 

 
6. How is this lesson specifically designed to make use of community resources and meet the 

needs of this particular population? 
• The students were asked to brainstorm how the electromagnetic spectrum was 

relevant to their lives. Additionally, the graphic organizer used to guide the students’ 
research and creation of a PowerPoint slide asked them to find details that made 
abstract information relevant and concrete, by making it accessible through their 
prior experiences. 
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APPENDIX 11: SCIENCE CLASSROOM OBSERVATION, SALAZAR 
 

Teacher: Salazar Date/ time: April 27, 2016/ 11am-
12pm 

Title of Lesson: Lab Analysis Calculations  Grade/ Subject: 10th/ Chemistry 
Observer: Mae Hey 

 
1.  How was the lesson constructed and organized? 
• As the students entered the room, Mr. Salazar greeted each one and shook his/her 

hand.  
• The students found their seats and began working on their catalyst question: what 

were the best and worst parts of testing so far? The catalyst questions were collected 
by the ‘materials manager’ for review by Mr. Salazar.  

• The students got out a lab analysis sheet. The students were doing the calculations 
that mathematically explained what they had experienced during the experiment 
completed in the previous class period.  

• Mr. Salazar drew a simplified picture on the board illustrating what happened in the 
experiment between baking soda and hydrochloric acid. Using the diagram, he 
worked with the class to explain how the concrete example they had completed in 
class related to the mathematical calculations they would be learning and practicing. 

• After getting them started by modeling the process on the board, the students worked 
through the rest of the calculations of the lab on their own, with partners, or with the 
individual help of Mr. Salazar. 

• Mr. Salazar checked their work as they finished and recorded it complete in his grade 
book. 

 
2.  What strategies did the teacher use for engaging students? 
• The catalyst gave Mr. Salazar an idea for how students are emotionally and socially 

handling testing pressures or anxieties to get a tone for how to proceed with the class. 
Additionally, Mr. Salazar checked-in with individual students as they worked to 
monitor how they were coping with the end-of-year battery of exams. His personal 
investment in each of the students—their overall wellness—engaged the students in 
wanting to be successful even when the material was challenging. 

 
3.  How did the teacher manage and monitor students learning? 
• The students were respectful. Although the class was learning a method for making 

calculations through focused repetition, I feel that they understood the necessity of 
grasping the concepts. Additionally, Mr. Salazar was extremely respectful to his 
students and they mirrored this behavior in class. As a result, there were no 
disruptions for behavior. 

• During the group discussion, Mr. Salazar asked for student responses to informally 
check for understanding among the whole group.  

• Mr. Salazar checked each student’s lab analysis as he/she completed it, which 
formally assessed understanding. If there was a problem with accuracy, he asked 
additional questions or provided additional examples, etc until the student could fix 
the mistake and receive full credit. 
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4.  How did the students respond to the activities? 
• The students were focused on completing the activity correctly. They sought the help 

of each other and Mr. Salazar, indicating a strongly cooperative community of 
learners. 

 
5. How does this relate to the Wellness Wheel? 
• Cognitive: The students learned how to complete the lab analysis calculations. They 

learned the procedures through practice related to a concrete experimental experience 
they had in a previous class.  

• Physical: Although mostly seated, the students were free to move around as needed.  
• Social/ community: The students worked together collaboratively to assist each other. 

They readily sought Mr. Salazar’s mentorship when it was needed.  
• Spiritual/ emotional: Mr. Salazar is respectful of his students and humorous. He is 

honest about the need to learn certain types of things in certain ways. All these things 
combined make the students feel safe. Additionally, he takes the time to know each 
of the students individually and checks in with them to build relationships and design 
expectations around their anxiety levels.  

 
6. How is this lesson specifically designed to make use of community resources and meet the 

needs of this particular population? 
• The lesson was specifically designed to help the students solve equations for an up-

coming exam that the students need to pass to graduate. Additionally, he designed the 
nature of the lesson to accommodate the students stress levels that he assessed at the 
beginning of the class and throughout the class.  

• Finally, this lesson was designed to follow the protocol of what Mr. Salazar believes 
‘Indigenous science’ to be: an experience of which the understanding can be 
augmented or enhanced through the use of Western science. That is, a specific 
experience can be enriched through insertion of generalized components of Western 
knowledge. 
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APPENDIX 12: SCIENCE CLASSROOM OBSERVATION, LUCERO 
 

Teacher: Lucero Date/ time: May 12, 2016/ 11am-12pm 
Title of Lesson: Student Demonstration 
Preparation 

Subject: 7th / Life Science 

Observer: Mae Hey 
 

1.  How was the lesson constructed and organized? 
• When the students came in, they picked up a laptop. They were given a sheet with 

‘final exam’ choices. Each of the choices was a question posed related to a unit of 
study they had completed during the year. Below the questions/choices was a set of 
bullet points that the students would need to address through a project. I asked a 
student about the presentation process and he said that they would go over to the 
Pueblo Cultural Center and present them to a group of “professional speakers…or 
like people who are professionals in the fields we are presenting about…it’s gonna 
be like Ted Talks.”  

• The students worked independently on PowerPoint presentations about the topic of 
their choice. The PowerPoints were created on Google Docs so Ms. Lucero had 
access to their work.  

• The students worked throughout the period and Ms. Lucero continuously circulated 
the room assisting students in whatever way they needed.  

 
2.  What strategies did the teacher use for engaging students? 
• The students were excited about creating their presentation so they were intrinsically 

engaged. They were motivated because they were presenting their work to ‘experts’ 
in the fields of the topics they were studying.  

• The students found the use of technology and the ability to help each other use it 
more fluidly very engaging.  

• Additionally, Ms. Lucero continually circulated the room differentiating instruction 
and supporting the students in whatever way she could.  

 
3.  How did the teacher manage and monitor students learning? 
• Because the students were intrinsically motivated by creating ‘demonstrations’ of 

their knowledge about topics they felt they mastered or in which they were 
interested, there were no disruptions for behavior. 

• Ms. Lucero continually circulated the room informally assessing student 
understanding and checking student progress.  

• Checking the projects before the demonstrations and participating in the audience 
would allow Ms. Lucero to formally assess student understanding.  

• Additionally, Ms. Lucero and the grade level team had devised a rubric that the 
teachers and ‘experts’ would use to evaluate the projects; these rubrics were 
provided to the students so they were aware of how to meet or exceed the 
expectations for the assignment. During the class, I pretended to be an evaluator. 
Using the rubric, the students practiced their demonstration and together we assigned 
points based on the rubric. We also brainstormed ways to improve their 
demonstrations to receive a greater amount of points.  
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4.  How did the students respond to the activities? 
• The students eagerly worked on the projects. They were motivated to appear 

knowledgeable to the professionals who were coming to see their demonstrations.  
• The students enjoyed working collaboratively and assisting each other with their 

individual gifts and expertise. Additionally, they readily sought Ms. Lucero’s 
mentorship.  

• The students very much enjoyed using technology and learning from their peers on 
how to use it more efficiently and effectively.  

 
5.  How does this relate to the Wellness Wheel teachings? 
• Cognitive: The students reviewed material from the year that they personally 

selected. They chose material they enjoyed or felt that they had particularly 
mastered. They did additional research online, reviewed their notes, and used 
additional textual resources to get more information and fill in gaps they realized 
were in their understanding of the concepts.  

• Physical: The students were free to move around the room as needed. They were 
also free to go to other places in the school to retrieve materials they required.  

• Social/ community: The students helped each other collaboratively and also sought 
Ms. Lucero’s mentorship. The students were authentically engaged in preparing to 
show their communities how their knowledge and gifts had developed. They will 
present their demonstrations to a community of elders—experts in the fields the 
students are studying and researching. This activity supports the self-actualization of 
each unique student in all subject areas to serve within the community, in turn 
strengthening the knowledge and skill base of the community; I believe this is an 
activity of authentic capacity building that is trans-generational and 
interdisciplinary. That is, the next generation shows their developing skill to 
community experts. This activity shows how a progressive cycle of empowerment 
will continue through leadership, knowledge, and skill growth in the subsequent 
generations, thus also encouraging Elders. 

• Spiritual/ emotional: Throughout the class, the students had conversations focused 
on the content, the activity, and the demonstrations of their projects. They expressed 
focus, enthusiasm, and enjoyment for the process and outcome. 

 
6. How is this lesson specifically designed to make use of community resources and meet the 

needs of this particular population? 
• The students were free to choose a topic they had studied during that school year to 

deepen and showcase individual student understanding and to celebrate it as a group. 
An open-ended activity sheet and rubric were created and distributed for the purpose 
of scaffolding and guiding the students in the effective execution of this project. Ms. 
Lucero helped each student in a differentiated fashion to facilitate this process.  
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APPENDIX 13: SCIENCE CLASSROOM OBSERVATION, RODRIGUEZ 
Teacher: Rodriguez Date/ time: May 11, 2016/ 9-10am 
Title of Lesson: Sci-Fi Case Study Grade/ subject: 8th/ Physical Science 
Observer: Mae Hey 

 
1.  How was the lesson constructed and organized? 
• When the students came in they were given a catalyst question: think of science 

movies, games, and shows. What are some of the dangers astronauts face in space? 
Be specific and give examples. The students wrote their answers independently, but 
were free to discuss their thoughts with their table groups. Mr. Rodriguez gave the 
class several time checks to wrap up their thoughts and when he called time, the 
students shared their ideas as a class.  

• Mr. Rodriguez went over some class announcements so that the students would be 
prepared for the end of school and their culminating demonstrations and graduation. 

• Mr. Rodriguez told the students that they would be completing a case study (a 
fictional scenario that he created). Before they started, he told the groups to organize 
themselves into team roles. He briefly told the class what the roles were (team 
leader, scribe, facilitator, and lead research) and described the responsibilities 
associated with each role. The students self-selected their roles within the group.  

• The students had a handout of the slides Mr. Rodriguez wanted to discuss (his 
projector was not functioning correctly, but I think the handouts were more effective 
in allowing the students to note things on them). First, the students read the 
background information in their groups. In the scenario, it was discussed that the 
astronauts’ suits protected them from UV radiation, but not from cosmic radiation. It 
explained that something on earth naturally protects us from this and we needed to 
discover what that was in order to build something similar into the technology of the 
suits. He asked the students to underline the important information from the 
background information. Once the students had a chance to underline, they shared 
what they underlined as a class. When they shared their answers, Mr. Rodriguez 
asked them their reasoning for what they underlined. The students offered answers 
like, “that is important because it defines the problem.” He said that all the things 
shared were “important observations.” 

• The students then read the section on the existing “research.” He then asked the 
students to make observations about what knowledge already exists and to generate 
a few questions related to what still needed to be known or discovered. The students 
worked in their groups to create two questions. Each group shared their new 
questions with the class. These observations, that generated new questions, would 
then be used to make inferences and claims. He wrote this cycle of observations, 
inferences, and claims on the board. 

• The class would finish the exploration and discussion during the subsequent class 
period. 

 
2.  What strategies did the teacher use for engaging students? 
• The catalyst question was open-ended and activated the students’ prior knowledge 

on the subject of using engineering principles to keep astronauts safe.  
• The case study was interesting and fictionally situated in relation to the NACA 
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community. Additionally, the situation was open-ended and involved critical 
analysis and problem solving related to an inter-relational and dynamic system.  

 
3.  How did the teacher manage and monitor students learning? 
• Because the students were engaged in the activities and because they respect Mr. 

Rodriguez as a mentor, there were no disruptions for behavior.  
• Interacting with the students in their group and class discussion, Mr. Rodriguez was 

able to informally assess understanding. 
• Collecting the catalysts and the students’ activity sheets, Mr. Rodriguez was able to 

more formally assess student understanding for the modification of subsequent 
lessons.   

 
4.  How did the students respond to the activities? 
• The students participated eagerly in the class activities. Additionally, they 

enthusiastically offered their insights, indicating a supportive, low-risk learning 
community. 

• The students enjoyed the opportunity to work and discuss in groups. Additionally, 
when the students had questions, they sought Mr. Rodriguez’s assistance, thereby 
indicating they valued and respected him as a mentor.  

 
5.  How does this relate to the Wellness Wheel teachings? 
• Cognitive: Students learned to use information they had learned previously about 

different kinds of rays. They also learned about how to work in specific roles within 
groups. Finally, they also developed skills in identifying information from textual 
sources and how to ask questions related to them; these skills are also built in other 
classes, including, Indigenous history and literature, so there is an interdisciplinary/ 
holistic nature and expectation woven into and organically associated with the 
learning and thinking about such ideas.  In a subsequent class, they would be 
scaffolded in researching the answers to their generated questions.  

• Physical: The students were free to move around as needed. They also had assigned 
roles in the class that facilitated natural movement to help maintain focus. The 
research scenario was created to explore mechanisms in Nature to promote human 
healthy through bio-mimicry engineering. 

• Social/ community: The students worked in groups and shared as a class to develop 
their ideas. They were scaffolded in articulating their ideas from independent, to 
small group, to whole group discussions to create a lower-risk sharing environment 
as they developed their ideas in gradually sophisticating articulation.  

• Spiritual/ emotional: The fictional case study was constructed to be inclusive of the 
NACA community, so the students were emotional invested in the process. 

 
6. How is this lesson specifically designed to make use of community resources and meet the 

needs of this particular population? 
•  This lesson fit into a holistic model of integrated learning as well as look to Nature 

as the first teacher; both these strategies are integral to supporting Indigenous 
worldview (Cajete, 2016). Additionally, Mr. Rodriguez specially authored the ‘case 
study’ for the specific students in his class at that moment.  
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APPENDIX 14: SCIENCE CLASSROOM OBSERVATION, RODRIGUEZ 
 

Teacher: Rodriguez Date/ time: May 11, 2016/ 10-11am 
Title of Lesson: Vocabulary Review Grade/ subject: 6th/ Earth Science 
Observer: Mae Hey 

 
1.  How was the lesson constructed and organized? 
• When the students came in, they found their seats. There was a catalyst question on 

the board: if you could be any feature in the world, what would you be and why (it 
cannot be a plant or an animal)? Mr. Rodriguez called time and the students shared 
their responses as a class. When students shared their ideas, Mr. Rodriguez asked 
them why they felt a strong connection to that feature. 

• On the board, there were cards taped face-down. The cards were points that were 
additive, subtractive, and sometimes requiring the students to help another student 
before they could complete another task. The game was to 100 points. There were 3 
levels of vocabulary (increasing in difficulty) and a ‘task’ associated with each. Each 
time the students completed a task correctly (Mr. Rodriguez checked the student 
responses) they got to choose a card. The students could not do a lower level task 
until they had completed an upper level task. 

• The students used their notes to complete the tasks. 
• By the end of the period, no students had reached 100 points. Mr. Rodriguez asked 

them if they would like to continue during the subsequent class period and the 
students unanimously agreed that they did.  

 
2.  What strategies did the teacher use for engaging students? 
• The catalyst question was open-ended, activating prior knowledge and engaging the 

students in creative and critical thinking and the topic of review for the day. 
• The students were highly engaged by both the game and by working with each other 

to play. 
• The tasks were interesting including using vocabulary in a sentence (level 1), making 

up a hand motion to help remember a definition (level 2), and writing a short 
Indigenous story using at least 4 vocabulary words (level 4).  

 
3.  How did the teacher manage and monitor students learning? 
• Because the students were engaged in playing the game, there were no disruptions for 

behavior. 
• Mr. Rodriguez continually circulated in the room, keeping students on task (if they 

did not understand what to do next in the game to participate) and informally 
assessing understanding. 

• Mr. Rodriguez checked the students ‘tasks’ as they completed them to more formally 
assess understanding. 

• Mr. Rodriguez used his assessments of student understanding to create a Jeopardy 
game for a subsequent class period to help review material that was particularly 
challenging (for an upcoming exam) to the students. 

 
4.  How did the students respond to the activities? 



205 

• The students enjoyed playing the game and completing the ‘tasks.’ They enjoyed 
working with each other, the creative nature of the ‘tasks,’ and showing Mr. 
Rodriguez what they had created in order to get checked off and go up to the board 
to select a ‘points’ card. 

 
5.  How does this relate to the Wellness Wheel teachings? 
• Cognitive: The students reviewed their vocabulary from the year in creative ways. 

As a result of creative use, the student gained ownership, not simply memorization, 
of the terminology and concepts.  The students learned, through their active 
participation. a habit of mind that supports multiple answers and creative thinking.  

• Physical: Natural movement was built into the lesson through the process of having 
to help each other and having to go up to the board to choose ‘points’ cards. 

• Social/ community: The students worked together to create their responses. 
Additionally, some of the ‘points’ cards required the students to help another student 
before they could complete another ‘task.’ They also eagerly sought Mr. Rodriguez 
for his mentorship. 

• Spiritual/ emotional: The students and Mr. Rodriguez were excited, laughing, and 
smiling throughout the lesson. At the end of the class, Mr. Rodriguez asked them 
with a thumbs up, thumbs down, or thumbs medium if the students enjoyed the 
game and would like to continue it tomorrow and unanimously they decided ‘yes!’ 

 
6. How is this lesson specifically designed to make use of community resources and meet the 

needs of this particular population? 
• The lesson was created to scaffold the students in strategies for remembering 

material for exams in ways that were helpful and relevant to them individually.  
• The upper level ‘tasks’ involved activities such as merging concepts into Indigenous 

teachings allowing the students to build understanding through cultural relevancy. 
Additionally, I believe that presenting ‘tasks’ like this as upper-level understanding 
subconsciously cultivates and validates the idea of the sophistication of Indigenous 
teachings in relation to Western science.  
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APPENDIX 15: SCIENCE CLASSROOM OBSERVATION, SALAZAR 
 

Teacher: Salazar Date/ time: May 12, 2016/10-
11am 

Title of Lesson: Make-up Work Subject: 10th/ Chemistry 
Observer: Mae Hey 
 

1.  How was the lesson constructed and organized? 
• When the students came in, Mr. Salazar greeted the students at the door and shook 

each student’s hand. 
• The students retrieved their materials from the shelves in the room and found their 

seats. They answered a catalyst question that was posted on the board at the front of 
the room: What was the temperature change for your lab yesterday? The students 
answered the question on their own and handed in their catalyst questions at the end 
of the week on a cumulative sheet.  

• The students worked independently on practice problems and make-up work. 
Additionally, the previous day the students completed a lab and many were 
completing the accompanying activity sheet. 

 
2.  What strategies did the teacher use for engaging students? 
• The catalyst question activated prior knowledge from a previous classes lab.  
• The students had up-coming exams that they needed to pass to graduate, so the 

students intently worked on completing their assignments and reviewing.  
• As the students worked, Mr. Salazar circulated in the room, answering student 

questions and checking their assignments (to assess understanding and to assign 
credit). Differentiating instruction to meet the students’ individual needs kept them 
engaged as they worked independently. 

• Additionally, allowing students to work at their own pace reduced anxiety and 
enhanced engagement and perseverance with challenging concepts. 

 
3.  How did the teacher manage and monitor students learning? 
• Because the students were intrinsically motivated to pass their final exams (to 

graduate), all the students were highly focused and there were no disruptions for 
behavior. 

• Mr. Salazar continuously circulated in the room, informally assessing student 
understanding and providing differentiated instruction to meet their learning needs. 

• Mr. Salazar checked completed assignments and assigned grades to the students for 
their work that allowed him to more formally assess student understanding. 
Additionally, the students were working at their own pace, so Mr. Salazar used a 
grade book which facilitated his tracking each student’s progress. If problems were 
not completed to his expectation, he provided additional questions and examples to 
individual students to help them grasp concepts and obtain full credit for their 
assignments; again, this lowers students’ anxiety and enhances their ability to reach 
their potentials within a supportive community/mentorship. 

 
4.  How did the students respond to the activities? 
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• Mr. Salazar is friendly, approachable, professional, and genuinely interested in the 
learning of each student. Because of this, the students treat him with respect and 
openly seek his assistance when they need it; they view Mr. Salazar as a true mentor. 

 
5.  How does this relate to the Wellness Wheel teachings? 
• Cognitive: The students were working on review material to pass an up-coming state 

exam—an exam they needed to graduate. Additionally, it was obvious from the 
independent focus of the students that they had been scaffolded in how to work 
independently on tasks they needed to complete—a skill that would be useful 
beyond NACA in whatever field the student chose to pursue. 

• Physical: The students were free to move around the room as needed. Additionally, 
passing the exam would allow them to graduate; this would open mobility to their 
future study and career options. 

• Social/ community: The students were free to seek each other’s help. They felt 
comfortable interacting with Mr. Salazar so that he could support their learning. 
Additionally, Mr. Salazar personally checked in with each of the students as they 
worked to develop significant relationships. 

• Spiritual/ emotional: Mr. Salazar checking in with the students helped him remain 
aware of their emotional well-being and needs. 

 
6. How is this lesson specifically designed to make use of community resources and meet the 

needs of this particular population? 
•  This lesson was tailored to the students’ needs to pass an up-coming exam. 

Additionally, interacting with each student as they needed guidance and assistance 
as well as allowing them to work at their own pace created an environment of highly 
differentiated instruction for a unique set of individuals.  

 
 



208 

APPENDIX 16: WELLNESS CLASSROOM OBSERVATION, WHISPER 
 

Teacher: Whisper Date/ time: April 26, 2016/ 11am-
12pm 

Title of Lesson: Pueblo Cultural Center 
Visit 

Grade/ subject: 6-8th / Girls Wellness 

Observer: Mae Hey 
 

1.  How was the lesson constructed and organized? 
• Ms. Whisper welcomed the girls (of mixed grade level, 6-8) into the room where 

they took seats on the floor on blankets around the room. She also had a previous 
graduate who helped her facilitate the class; a young woman who is studying at the 
University of New Mexico to be medical doctor. I spoke with this volunteer/ alumni 
and learned that she was a regular volunteer as she wanted to continue her 
engagement with NACA as well as support/ inspire the students in their 
development.  

• Ms. Whisper gave them an agenda for the rest of the semester and the projects that 
would carry over to the next semester, including data that she would be gathering 
with them for their teachers related to their lives as situated between home and 
school. She also discussed how her grandfather was making them corn grinding 
implements with the rocks from the mountain near his home and that she needed 
information about Zuni, Pueblo, and Diné ways of blessing these implements; she 
said that she did not know all these ways and would like them to ask people from 
their homes and communities for information on how to do this properly. She also 
mentioned a garden project with planting beginning soon and carrying over to a 
harvest in the fall, with integration into the school meal program. 

• Ms. Whisper introduced me as their ‘auntie’ and had me tell the girls about who I 
was and what I hoped to do at NACA. After I went first, the students also introduced 
themselves and  ‘checked in’ with their ‘highs’ or ‘lows’ for the day. The girls 
shared things that were going well or not-so-well in their lives. 

• After that, the girls put ‘ashes’ on in preparation for going outside. The class walked 
over to the Pueblo Cultural Center to watch their traditional dance program. Ms. 
Whisper explained to me that it was a nice break for the girls from the spring testing 
schedule. She also explained that NACA students got in free because the school is a 
tenant of the center. 

 
2.  What strategies did the teacher use for engaging students? 
• Ms. Whisper builds her interaction with her students based on their needs as 

intersectional beings—female, Native, teens, etc. Personally connecting with her 
students’ daily engages them in being relevant and contributing members of their 
learning community and beyond.  

• Centering her curriculum around the specific needs, interests, and life activities of 
her students engages them in the learning experiences she designs and facilitates. 
She deeply loves all the girls. she teaches and truly does all she can to help them 
grow into their potentials; her students sense this and are engaged throughout their 
time with her. In fact, when problems arise the girls seek her mentorship no matter 



209 

what the problem is or if it is time for their class.  
• Her students are so engaged with her that even after graduation they continue to 

come back to learn from her and help the next generation of students. 
 
3.  How did the teacher manage and monitor students learning? 
• Because Ms. Whisper is so invested in the wellness and success of her students, 

there were no disruptions for behavior. She is a respected mentor and confident in 
the eyes of her students.  

• Ms. Whisper checked in with all the students as to their ‘highs’ and ‘lows’ to 
monitor their well-being. I was highly impressed by how well they articulated their 
feelings and sense they were making of them.  

• On the walk to the Pueblo Cultural Center and while we were there, she conducted 
personal conversations with the girls to mentor them through problems they were 
having 

 
4.  How did the students respond to the activities? 
• The girls loved their time with Ms. Whisper and each other. They also enjoyed 

viewing the dancing at the cultural center. 
 
5.  How does this relate to the Wellness Wheel teachings? 
• Cognitive: The girls learned invaluable information from Ms. Whisper on how to 

protect themselves and cultivate wellness from within to reach their potential as 
action agents for their communities.  

• Physical: The girls discussed their physical wellness with each other as well as with 
Ms. Whisper and her alumni student intern. The walk over to the Pueblo Cultural 
Center not only helped to diffuse testing and other anxiety but also facilitated 
organic conversation between students and mentors. The girls learned about how 
wellness was related to cultural activities through the Pueblo Cultural Center 
programming. 

• Social/ community: The classroom discourse was highly effective in both building 
community as well as extending it into the larger communities of the participants; it 
built a bridge between home and school realities and environments—bridging 
cultural and Western pressures/ realities. Additionally, visiting the Pueblo Cultural 
Center creates a valuable connection to another institution and community that can 
both support, inform, and integrate with the school’s Indigenous cultural resources 
and beyond into the students’ communities. 

• Emotional: The students enjoyed their time with each other, Ms. Whisper, and her 
alumni-student intern. Additionally, I believe from my observation the interaction 
and excursion was effective in diffusing both testing anxiety and stress from other 
sources.  

 
6. How is this lesson specifically designed to make use of community resources and meet the 

needs of this particular population? 
• The lesson was completely designed around the needs of the students, both cultural 

and emotional.  
• Additionally, I noticed that the students who were in the ‘Girls Wellness’ class were 
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not all of the female sex, indicating that the students were free to choose the gender 
that most closely aligned with their personal identity; the students were support both 
by faculty and other students in becoming the most complete being they could be. 
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APPENDIX 17: WELNESS CLASSROOM OBSERVATION, BEGAY 
Teacher: Thorn Begay Date/ time: April 26, 2016/ 2-3pm 
Title of Lesson: Pueblo Cultural Center 
Visit 

Subject/ grade: 6-8th/ Boys Wellness 

Observer: Mae Hey 
 

1.  How was the lesson constructed and organized? 
• Mr. Begay asked the students if they were interested in going to the Pueblo Cultural 

Center’s dance performances. The students thought that would be a good choice. He 
distributed note cards and asked the students to write down connections they made 
from the presentation to the wellness wheel.  

• He carefully walked the students to the Cultural Center. NACA is a tenant on the 
Pueblo Cultural Center’s land, so the students have free access to activities. 
Additionally, in conversations, I have been informed of growing collaborations 
between the two organizations; for example, the development of an Indigenous 
demonstration garden, the end-of-year, student-led demonstrations, etc.  

• The students watched the dancing and made notes on the connections the dancing had 
to their overall understanding of wellness. 

• Mr. Begay carefully monitored the students as they walked back to NACA.  
• As the students were walking back to the school, Mr. Begay collected the students’ 

notes on the experience and what the relevance was to their understanding of 
wellness.  

 
2.  What strategies did the teacher use for engaging students? 
• From a list of wellness options, i.e. playing stick ball or visiting the cultural center to 

see the dances, Mr. Begay asked the students how they would like to use their time 
with him. They chose to visit the center and witness the dances. The autonomy of this 
decision-making process not only showed value in the student ability to make good 
choices but also helped to engage them in the learning that would transpire.  

 
3.  How did the teacher manage and monitor students learning? 
• Mr. Begay asked the students how they would like to use their class time. Because 

they were accountable to their choice, there were no disruptions for behavior.  
• Mr. Begay talked with the students to and from the dance presentation to keep them 

safe and also to personally interact with students and informally assess their 
understanding and the connections they were making. 

• The note cards (with connections between the dances and the students understanding 
of the Wellness Wheel) were collected to be more formally assessed. This theme of 
wellness spans all content, but was specifically taught through Mr. Begay’s class. He 
looks for ties students are making both in and out of school as well as across learning 
experiences provided at NACA. 

 
4.  How did the students respond to the activities? 
• The students appreciated the ability to choose the day’s best use of their time. 
• The students were highly interested in the dances as well as other things going on at 

the Pueblo Cultural Center; for example, a couple of students asked Mr. Begay if they 
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could go inside and purchase some Oven Bread. Oven bread is a bread make 
specially in outdoor adobe ovens in the Pueblos. The bread is delicious and the 
students ate it on the walk back to school. They offered me a piece as they felt it was 
a significant thing for an outsider to experience. Additionally, because they wanted to 
buy it from the center, it made me think that, although the ovens are prevalent in the 
Pueblos, these students did not have regular access to it (possibly they are Pueblo but 
do not live in one or perhaps there is some sort of cultural disconnect and they have 
no one to make it for them). 

• Throughout the class, all participants were smiling and focused on the learning. 
 
5.  How does this relate to the Wellness Wheel teachings? 
• Cognitive: The students were previously taught information about Indigenous 

wellness. They were scaffolded in critically thinking about what that has to do with 
everyday tradition and being beyond the walls of NACA. 

• Physical: The students walked to and from the Pueblo Cultural Center on a beautiful 
day. The lesson was focused on how the activity of dancing is connected to wellness. 
Additionally, this excursion was made at a time when the students are taking their 
end-of-year exams; Mr. Begay anticipated that this might be something that might 
facilitate anxiety release among the students in a positive and structured forum. 

• Social/ community: Mr. Begay asked the student their input on what would be the 
best use of the class period demonstrating a very collaborative and democratic 
learning environment being modeled and enacted for the students. As the students 
walked over, they socialized with each other; they traveled as a community looking 
out for the well-being and safety of others in transit. Additionally, this visit 
strengthened an allegiance and commitment to learning between NACA and the 
Pueblo Cultural Center—one that can not only foster understanding in many ways 
through experiential learning of content, but also between sovereign Indigenous 
nations (at NACA there are some Pueblo students among 37 different representative 
tribes and a multicultural staff and faculty). This alliance has the potential to develop 
understanding of human-land interactions and among culturally different peoples. 

• Emotional: Throughout the trip, all the participants were smiling and engaged in the 
learning, critical thinking, and socialization. 

 
6. How is this lesson specifically designed to make use of community resources and meet the 

needs of this particular population? 
• NACA is a tenant of the Pueblo Cultural Center, therefore this outing not only 

strengthened relationship among teachers and students within NACA but also to the 
local Indigenous community. These outings lead to other significant collaborations 
that promote content as well as cultural understanding between the two organizations.  
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APPENDIX 18: SCIENCE TEACHER INTERVIEW, LUCERO 

1. Why did you choose to teach at NACA? Ms. Lucero chose and continues to choose to work 

at NACA because she is from and wishes to continue working within the same community. 

She wants to work with Native students to serve the Indigenous community and their 

movement towards a more sustainable future. She feels there are commonalities among 

Indigenous Peoples that her unique cultural/ educational/ experiential understanding may be 

helpful in guiding these students’ learning towards meaningful careers and transformative 

action. She wants to provide a service for NACA students because she believes students here 

may have been underserved in other settings. She wants to be a bridge between these students 

and their potentials/ opportunities. 

2. What is your background? She was born and raised in the Pueblo of Isleta where she 

currently lives with her family. Her mother is Turtle Mountain Chippewa. She attended a 

BIA (Bureau of Indian Affairs) school and feels that the experiences she had there help her 

understand and create opportunities for NACA students. She has always been active in 

service as a parent, including finding funding for enrichment opportunities within her 

Indigenous community. She has always looked for avenues to help empower her community. 

She attended UNM (the University of New Mexico); has a Bachelor’s degree in sociology 

(social welfare) and a Master’s degree in education. Also, she has attended Indigenous 

language enrichment programs to enhance her understanding in the field of Indigenous 

education. She has a family and is culturally involved in the traditions of her Indigenous 

community. She has always worked in this way because she believes that people self-

actualize through purposeful service to others.  
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3. At NACA, I have often heard the phrase ‘Indigenous science’; how do you interpret this 

phrase? Ms. Lucero does not like or feel comfortable with this phrasing: ‘Indigenous 

Science.’ This is because she does not know what that terminology means. She wonders: 

Does it mean looking at things through an Indigenous lens? Is it just simply an ideology / 

approach opposite of Western science? Is it grassroots science in which individuals have and 

enhanced awareness and concern about the environment? Is it a way of looking at science 

through a lens of diversity inclusive cultural frameworks? Is it a place-based approach 

specifically rooted  and connected to a location? She believes the phrasing, ‘Indigenous 

Science,’ may have begun as a joke because everything else at NACA has Indigeniety woven 

into the title of its course. She feels it is something done as an effort to make NACA stand 

out as a school that is doing something unique. She struggles with the phrasing, “Indigenous 

Science,’ because she has a perspective and experience as an Indigenous person, but does not 

understand how that terminology is used from an academic perspective. She understands 

what it is to live science (connections to land, etc) through her culture, but does not know if 

that is necessarily what is meant by the term of ‘Indigenous Science.’ She feels that the 

teachers just teach as individuals, not as Indigenous educators. 

4. How do you define Western or mainstream science? Ms. Lucero defines Western science 

as an approach to scientific learning that strictly follows a layout of studying information that 

has been previously discovered by others who are recognized for those ideas. 

5. How do you approach teaching science at NACA? Ms. Lucero feels like she is always 

changing/ evolving the curriculum in an effort to and to build greater connection between 

students and the land with herself as an integrated component of that process. She wants to 

create a sense of greater accountability to and love for the land. 
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6. What do you believe the benefits of teaching science through an Indigenous worldview 

are to your students? What are the challenges associated with this approach? 

Benefits: Ms. Lucero believes students who choose to attend NACA possess the hope of having 

teachers who see the world through a similar cultural lens—who share similar eyes for 

exploring how Nature operates. NACA teachers make it a focus of curriculum design and 

facilitation to integrate the specific cultures of students into the learning experiences they 

orchestrate.  

Challenges: Ms. Lucero is very community-oriented and makes relational learning and 

empowerment among all members of the community a priority. However, she feels that there 

is something that has changed since she began working with NACA—a change that has 

caused NACA to lose some of its original soul and purpose. She feels that when she first 

began working with NACA there was greater freedom, trust, and coherence among 

community members. She feels that this gradual transformation has been and is influenced by 

a combination of factors (including mandates for reporting quantitative data from state 

funding sources) which complicates the relational interactions and processes of providing 

education to students and support to colleagues that empower all community members to 

follow their unique paths of contribution. She feels that numeric data does not adequately 

reveal the progress individual students are making towards becoming more complete human 

beings. She feels that a narrative approach would report this in a away that aligns more with 

the NACA vision of scaffolding each subsequent generation in becoming increasingly more 

whole. Additionally, although diversity is a source of resilience in that it exposes alternative 

perspectives and prepares people for future challenges and problem-solving, it is always a 

challenge to include all cultures equally and simultaneously. 
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APPENDIX 19: SCIENCE TEACHER INTERVIEW, RODRIGUEZ 

1. Why did you choose to teach at NACA? Mr. Rodriguez observed NACA during his first 

year teaching in New Mexico and was ‘blown away’ by how forward thinking and thoughtful 

the teaching was at NACA. He wanted to be part of a teaching community in which teachers, 

students, and administrators were aligned in a common vision. This was something that he 

had not previously experienced in his other teaching placement.  

2. What is your background? He was born and raised in the Chicago suburbs. His mom is 

Armenian and Austrian and his dad is Mexican and Yaqui. He received his undergraduate 

degree in geology and environmental science and moved into education through Teach for 

America where he taught in Navajo, New Mexico—two years for Teach for America and one 

year as a regular teacher. He went to Navajo with a ‘savior mentality’—that he would save 

the Indigenous students there.  This changed through living there. The experience allowed 

him to explore his privilege. His identity now is tied to the self-determination of those 

communities. He feels that as the communities he serves grow, he grows; their growth is 

directly tied to his. The growth is reciprocal in nature by Indigenous epistemology. 

3. At NACA, I have often heard the phrase ‘Indigenous science’; how do you interpret this 

phrase? Mr. Rodriguez likes the name ‘Indigenous science’ because it is not well defined, so 

there is freedom to define it in a specifically NACA way. To him it means to model 

Indigenous ways of knowing and to connect those to the physical and natural world around 

them. Indigenous ways of learning are based upon a cycle of observations, inferences, and 

theory generation. He believes ‘science’ is only a word for this used to describe a modern 

application. 
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4. How do you define Western or mainstream science? He believes Western science tends to 

be more form without function. That is, ideas are compartmentalized and exploitive. It is 

information for the sake of information or exploitive profit.  Western science is composed of 

ideas that progress without thought going into their interrelation to other Natural factors or 

processes. Western science is practiced for the purpose of exploitation--personal or human 

benefit.  

5. How do you approach teaching science at NACA? Mr. Rodriguez’s approach is 

exploratory. He pushes students to create experiences and then explore them from a scientific 

perspective. In this process he views himself as a learner and mentor; he explores the 

knowledge that already exists in Indigenous communities. He builds off student alternative 

conceptions that are rooted in their Indigenous community knowledge.  

6. What do you believe the benefits of teaching science through an Indigenous worldview 

are to your students? What are the challenges associated with this approach? 

Benefits: Mr. Rodriguez believes in allowing students to apply what they learn at NACA directly 

to their communities so that they come to value the knowledge inherent within their 

communities. It gives access points to connecting their experiences with science and to move 

back and forth between those perspectives.  

Challenges: He believes that the abundance of flexibility creates challenges for students in 

knowing how to be responsible with their learning. There is an expectation that students are 

thoughtful, but this is a lacking skill without significant scaffolding. This makes it difficult to 

create authentic learning environments.  
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APPENDIX 20: SCIENCE TEACHER INTERVIEW, SALAZAR 

1. Why did you choose to teach at NACA? Mr. Salazar chose to teach at NACA because he 

wanted to be in a school that was trying to accomplish something meaningful.  

2. What is your background? He is a mix of Spanish, English, German, Navajo, Pueblo, and 

Shoshone. He grew up in Albuquerque. He got a Bachelor’s degree in chemical engineering 

at Cornell, a Masters from Western New Mexico University in teaching, and has almost 

completed a Masters from the University of New Mexico in educational leadership. After his 

bachelors he taught in Gallup for three years--two years through Teach for America and 

stayed on an additional year as a regular teacher. He began working on his Masters degree in 

education while teaching in Gallup as part of an alternative licensure program.  

3. At NACA, I have often heard the phrase ‘Indigenous science’; how do you interpret this 

phrase?  Mr. Salazar thinks of it as place and experience-based science education that is 

relevant to the lives of the students who attend NACA.  

4. How do you define Western or mainstream science? He thinks of it as a focus on 

developing generalized principles that could be applied to specific situations. It is part of the 

same cycle as Indigenous knowledge in that Indigenous knowledge goes from specific to 

general. He believes the two types of knowledge are intertwined and can inform each other 

from different vantages; he sees Western knowledge as forming eddies within a sea of 

Indigenous knowledge. 

5. How do you approach teaching science at NACA? Mr. Salazar uses the specific 

knowledge of the students, a small whirlpool of activity, to be explained though the 

generalizing principles of Western science. The generalizations of Western science are used 

to explain the familiar activity of the students. He begins with the shared experiences of the 
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students. He then scaffolds these experiences in ways that help the students unpack and 

explain them using Western science. In turn, Western science is used to inform efforts in 

community-relevant action. He starts in the prior knowledge and lives of the students and 

bridges that to generalizing principles of Western science in an effort to expose students to 

both types of knowing so they have options of paths they can choose to follow beyond their 

education at NACA. 

6. What do you believe the benefits of teaching science through an Indigenous worldview 

are to your students? What are the challenges associated with this approach? 

Benefits: Mr. Salazar believes that bridging knowledge from what is relevant to the students’ 

lives with generalizing principles of Western science is a benefit of this approach. It develops 

an understanding of the ‘worlds’ the students are negotiating. 

Challenges; He believes that the teachers having to make the curriculum themselves presents 

challenges. However, a generalized curriculum would not serve the specific needs of the 

students; that is, it would be hard to engage the students with a dispensed curriculum because 

it would lack the tailoring necessary to meeting the specific needs of students terms of 

immediate relevance to their lives. He believes protocols would be helpful to guide 

curriculum, but wonders how they can be created in ways responsive to meeting community 

needs. 
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APPENDIX 21: SCIENCE TEACHER INTERVIEW, BHULLAR 

1. Why did you choose to teach at NACA? Ms. Bhullar chose to teach at NACA because she 

believes in project-based learning. She feels that NACA’s Indigenous curriculum helped her 

to achieve her vision of how science should be taught in this way.  

2. What is your background? She was born in Northern India and her parents immigrated To 

the United States when she was 2 years of age. She believes her culture played a large role in 

how she learned.   She realized later through her journey in education that she responded to 

curriculum that was hands-on—experiential and inquiry-based.  Academically, her 

undergraduate degree is in biology and organic chemistry, and her graduate degree is in 

secondary science education.  

3. At NACA, I have often heard the phrase ‘Indigenous science”; how do you interpret 

this phrase? Ms. Bhullar interprets this phrase by relating it to “Mother Earth.” That is, she 

believes that this way of conceptualizing science is through direct experiences and 

interactions with the earth, especially the local environment. 

4. How do you define Western or mainstream science? Mainstream science for her is defined 

as explorations that are explained through the use of textbooks.  She believes it is a kind of 

science that is initially understood by text and memorization rather than through direct 

experience.  

5. How do you approach teaching science at NACA? Ms. Bhullar’s classroom consists of 

outdoor experiences within the context of the local environment. It is focused on project-

based learning through interaction and hands-on curriculum.   

6. What do you believe the benefits of teaching science through and Indigenous worldview 

are to your students? What are the challenges associated with this approach?  
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Benefits: She believes that regardless of what demographics an instructor teaches, science itself 

should be taught with students’ having real-world experiences.  She thinks that teaching at an 

Indigenous school makes it easier to give students an experience that they can reflect on 

before abstracting into Western nomenclatures.  Ms. Bhullar considers project-based learning 

to be an appropriate approach to “Indigenous science” curriculum.   

Challenges: Ms. Bhullar believes that curriculum which focuses on every culture or background 

simultaneously is challenging to design and facilitate; it is difficult to take the individual 

needs of each student into consideration, but also necessary for them to reach their unique 

potentials. She found that curriculum that is Indigenous and project-based takes significant 

time create and the necessary support for taking the students outside for real-world 

experiences is problematic. She believes that it is challenging to align traditional Indigenous 

assessments with those that prepare students for future opportunities in higher education; this 

is imperative because NACA wants students to pursue future careers of their choosing. She 

has concerns that this way of teaching might not give them the foundation to continue.  She 

believes it is difficult to create Indigenous curriculum and also prepare students to meet state 

requirements. 
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APPENDIX 22: WELLNESS TEACHER INTERVIEW, WHISPER 

1. Why did you choose to teach at NACA? Ms. Whisper believes there is immediacy to 

increasing the ‘surviviance’ of Indigenous youth—their ability to both survive and thrive. It 

is not something that should have ever been or continue to be deferred to subsequent 

generations. She is ever-conscious of the youth who are lost to suicide and murder and uses 

this as momentum to empower the generation who is still within her reach. This awareness 

and motivation comes from direct experience.  

2. What is your background? She is Diné and has a Master’s degree in Native American 

studies. The focus of her Master’s was on sexual violence against Native women. 

Additionally, Ms. Whisper’s baby sister was murdered in 2007. Ms. Whisper feels that her 

sister’s case remains unsolved due to racism and the perceived expendability of Native 

female lives.  For these reasons she co-founded, with her Zuni sister, the Initiative of Sisters 

Preventing Infectious Risks through Empowerment (INSPIRE) for the self-protection of 

Indigenous women. After this, she chose to join NACA.  She feels her purpose calls her to 

work with each of the girls in her care girl individually to honor her sister’s memory, 

recognizing that her work is literally a life or death situation for some of these girls with 

whom she interacts. She feels that if she can help them keep themselves safe and well and 

support them in thriving, then she has honored her sister’s memory. She firmly believes that 

not one more sister should ever be lost to this kind of violence and oppression.  

3. At NACA, I have often heard courses named as Indigenous history, Indigenous science, 

Indigenous wellness, Indigenous literature, etc; how do you interpret the use of the 

word 'Indigenous' in relation to the design, facilitation, learning outcomes, etc of these 

courses? Ms. Whisper believes that Indigenous education is the supporting of Indigenous 
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students’ identity and personal growth while deepening their relationships to community and 

land. She believes that the Indigenous relational paradigm holds within it all the disciplines 

in which NACA students explore: math, science, history, wellness, literature, art, etc. She 

believes that Indigenous protocol is RELATIONAL—a relationality to land, community, 

sky, ancestors, future generations, and self.  

4. How do you define Western or mainstream education? She believes that it is distinct and 

does not intersect with Indigenous education. 

5. How do you approach teaching at NACA? Ms. Whisper approaches her teaching with the 

ideology that healthy, connected relationships and a strong sense of identity and culture are 

pre-cursors to academic success. She also believes that when we communicate, we need to 

consider if our great-great-great-great-great…etc grandmothers would have understood our 

vision, mission, and impact—that the simpler the communication the better. She believes that 

when we intend to be helpful to our communities, yet shroud it in verbose and unintelligible 

language to those who we want to help empower, we are actually a significant and 

meaningful part of the oppressive process that replicates violence and perpetuates 

disempowerment.  

6. What do you believe the benefits of teaching through an Indigenous worldview are to 

your students? What are the challenges associated with this approach? 

Benefits: Ms. Whisper believes that Indigenous education supports her path of honoring her 

sister’s memory in meaningful ways. It acknowledges the struggles of Indigenous People and 

helps them move forward through the process of conscientization.  

Challenges:  She believes that the reality within which she works, being intimately aware of the 

overwhelming challenges some of her students face, can be emotionally oppressive and 
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debilitating. However, she is aware that this needs to be done to meet her students’ needs as 

individuals and to honor her sister’s memory so that these young women can live to follow 

their unique paths and build themselves and their communities. 
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APPENDIX 23: WELLNESS TEACHER INTERVIEW, BEGAY 

1. Why did you choose to teach at NACA? First, Mr. Begay left his last teaching position due 

to a lack of attention given to the improvement of Native students. Second, and more 

importantly, he felt that the leadership of NACA, specifically that of Mr. FlyingEarth, was 

strong and inspiring in that he understood the importance and potential of developing Native 

youth. Finally, Mr. Begay chose to work at NACA to provide him with the opportunity to 

thoughtfully reconnect him with his culture through work with both the staff and students of 

NACA; i.e. through professional development and encouragement as well as design and 

facilitation of meaningful and relevant curriculum. 

2.  What is your background? He has a Bachelor’s degree in physical education and is one 

credit away from completing his Master’s in educational leadership. He is from the Diné 

nation. He has a lot of experience with athletics. He has a family and is a practicing catholic. 

3.  At NACA, I have often heard courses named as Indigenous history, Indigenous science, 

Indigenous wellness, Indigenous literature, etc; how do you interpret the use of the 

word 'Indigenous' in relation to the design, facilitation, learning outcomes, etc of these 

courses? Mr. Begay sees it from the perspective of a blending of how Indigenous ancestors 

would have discussed those subjects with how it is interpreted now. He believes these classes 

should examine the similarities and differences between the past and the present in terms of 

the ‘Indigenous’ learning environment. When he thinks of the word 'Indigenous,' he thinks 

about how each of these tribes learned about lands, each other, and connections between 

these concepts. He feels that 'Indigenous' implies an interactional/experiential knowledge of a 

locality that has relevance/extrapolative potential to a global context—that it is a useful lens 

for approaching, framing, and understanding diversity. 
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4.  How do you define Western or mainstream education? He defines this as material we are 

supposed to or expected to learn from our non-Indigenous school leaders as a result of 

directions that Western leaders feel are important for the betterment of our country. He feels 

it is representative of imagined benchmarks of where these leaders make us feel we would 

we like to see our students from the perspectives of business and other non-educational 

entities. Mr. Begay believes this vision does not take diversity into account. However, he 

believes that students require their unique needs to be met. Indeed, when these are taken into 

account, all learners benefit because the special needs of exceptional students will overlap 

with the needs of others. 

5.  How do you approach teaching at NACA? Mr. Begay feels he has to be open in his 

approach to the design and facilitation of the learning experiences he shares with his 

students. To Mr. Begay, 'open' means being accepting and supportive of unique student 

needs. One of those needs is a cultural need to teach a diverse Indigenous population. 

Therefore, part of being a teacher at NACA is about using the techniques of Indigenous 

ancestors to mold the youth. 'Open' also means to be flexible and eager to learn and grow as a 

professional. He believes that being a teacher at NACA is like being a parent—an extremely 

invested mentor whose students trust and can come to with their questions and needs. 

6.  What do you believe the benefits of teaching through an Indigenous worldview are to 

your students? What are the challenges associated with this approach? 

Benefits: Mr. Begay believes that students need a lot of perspectives in how things work. When 

you provide them with something familiar from their culture, it makes them feel better about 

themselves and understand their identity and importance. An Indigenous integration of that 

expands that understanding of who they are as individuals in a diverse and ever changing 
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world. Mr. Begay believes teaching through an Indigenous worldview is more likely to 

provide this to students. 

Challenges: Mr. Begay believes that when an Indigenous lens is utilized, some of the benefits of 

a Western lens are lost. This creates difficulty in simultaneously preparing students to be 

proficient both culturally and academically. There is a lot of cultural diversity within NACA 

and it is difficult to manage all the Indigenous perspectives; there are challenges in making 

the unique aspects of these culturally-rooted ideologies cooperative rather than conflictive 

and non-hierarchical. Lastly, it is challenging to maintain a balance as a professional between 

building academics and meaningful relationships. If relationships among the members of 

NACA are to be strong, everyone (teachers, students, and administrators) must be 

accountable in a similar way—a challenge when diversity is supported. Students suffer from 

lack of accountability and performance if common expectations cannot be agreed upon and 

maintained. 
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APPENDIX 24: ADMINISTRATIVE FACULTY INTERVIEW, KRAUSE 

1. Why did you choose to work  at NACA? Mr. Krause is from New Mexico and went away 

to attend university. He returned to work among the populations with whom he grew up. 

With his education, he wanted to support teachers in becoming relevant educators for 

Indigenous students. He was drawn to NACA and the NACA inspired schools to help 

address over-arching questions related to how to de-colonize and de-systemitize education. 

He wanted to further his own understandings of privilege and colonizing infrastructure.  

2. What is your background? He is an educator--a teacher and teacher of teachers. He does 

not see himself as or like to be known as an ‘administrator.’ He is White and recognizes the 

privilege associated with that identity. He is from New Mexico, but his parents are from 

Wisconsin. His father was an anthropologist and his work brought the family to New 

Mexico; his father’s career left an impression on Josh related to how this field of study can 

manifest as a strange relationship between colonizer and colonized.  Josh went to university 

in Wisconsin and taught in New York for a number of years. It was through the place (New 

Mexico) itself and the strong sense of interconnection both among the people and to a larger 

environmental system that drew him back to New Mexico. He appreciates the reciprocal 

learning he engages in through working with his Indigenous colleagues at NACA and the 

NACA inspired schools.  

3. At NACA, I have often heard the phrase ‘Indigenous science’; how do you interpret this 

phrase? Mr. Krause thinks at NACA ‘Indigenous science’ is taught simply as Western 

science with fragments of Indigenous knowledge added to it. Through his experiences in the 

NACA inspired schools he has interacted with individuals who have shown him that 
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understanding, especially in what is called ‘science,’ should come from cultural practices. He 

believes the teachers at NACA would also like to create curriculum of this nature, but 

wonder how it would look.  

4. How do you define Western or mainstream science? He would describe it as inquiry-

based experimentation—as knowledge acquired through practice and experience.  

5. How do you believe teaching science at NACA should be approached?  Mr. Krause 

believes permission needs to be granted to science teachers without complicating things. We 

need to trust our teachers to help us make long-term progress as a community.  

6. What do you believe the benefits of teaching science through an Indigenous worldview 

are to your students? What are the challenges associated with this approach? 

Benefits: Mr. Krause believes teachers who are trusted and have freedom to create these kinds of 

learning experiences are more able to infuse the gifts they bring into the community and the 

curriculum.   

Challenges: He believes that having ultimate freedom and trust is sometimes overwhelming. 

Open-ended individual contributions of gifts are sometimes challenging to coordinate into 

overall department, grade-level, and school function and vision.  
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APPENDIX 25: ADMINISTRATIVE FACULTY INTERVIEW, WAUNEKA 

1.   Why did you choose to work at NACA? Ms. Wauneka chose to work with NACA because 

of her commitment to providing relevant and excellent educational experiences for Native 

American students. Her definitions of what constitutes ‘relevant and excellent’ education are 

based on her experiences working in schools on the Navajo reservation. Through this 

opportunity, she learned about what education looks like when it is not connected or 

responsive to the students’ communities—culturally and environmentally. Additionally, Ms. 

Wauneka’s children are Indigenous; she works with NACA because she feels it is not enough 

to simply desire an ideal educational experience for them. She actively works to cultivate a 

school that honors their identities as Native American youth and also prepares them to 

achieve their dreams in life, personally and academically.  

2.   What is your background? She grew up in Michigan. She attended the University of 

Michigan and studied biochemistry and German. After her university education, she joined 

Teach for America and moved West to Thoreau, NM where she taught science for five years. 

She moved out of the classroom and became the Director of Curriculum and Instruction at 

NACA after earning her license in educational administration. 

3.   At NACA, I have often heard the phrase ‘Indigenous science’; how do you interpret this 

phrase? Ms. Wauneka interprets the concept of ‘Indigenous science’ to mean a science 

course that considers all of the ways that people have "come to know" the world. 

Additionally, she believes that this type of science is inclined to help students build 

relationships with their environment through observation and interactions and to use this 

interaction to build understanding on how to responsibly solve problems. 

4.   How do you define Western or mainstream science? She defines Western or mainstream 
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science as being more of a focus on discrete facts and the use of the scientific method in a 

way that separates the scientist from the phenomena that he or she is observing.   

Additionally, due to the simplification of science through fragmentization, there is less of a 

focus on exploring the connections between intimately related topics.  Reconnecting Natural 

systems and being able to see them in holistic ways offers important insight into methods of 

critical problem-solving that allow us to continue on a co-evolutionary path with Earth as we 

did in the past. 

5.   How do you believe teaching science at NACA should be approached? Ms. Wauneka 

believes that science education at NACA should strike a balance and find confluence 

between the rivers of knowledge of both "Indigenous" and "mainstream" science in the ways 

she has described above. 

6.   What do you believe the benefits of teaching science through an Indigenous worldview 

are to NACA students? What are the challenges associated with this approach? 

Benefits: She believes that teaching science through an Indigenous worldview holds the potential 

that type of knowledge to be immediately more comfortable and familiar to students—thus 

more accessible—and will also align with values of community, connection, and balance.   

Challenges: She believes that some challenges lie in the backgrounds of the individual teachers 

and their training through an existing paradigm of Western science. Another challenge is the 

complex task of having to design original curriculum due to a lack of public resources for 

teaching science in this way. A feeling of not adequately preparing students for learning 

experiences beyond NACA, e.g. Biology 101, is also a source of anxiety. Finally, Indigenous 

knowledge and culture exist within a spectrum and it cannot be assumed that all tribes share 

exactly the same beliefs; it is a challenge to meet these multicultural needs without over-
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generalizing. 



233 

 

APPENDIX 26: PROFESSIONAL DEVELOPMENT MEETING OBSERVATION, 

LANGUAGE SUPPORT AND CULTURALLY-RELEVANT INDIGENOUS EDUCATION  

On April 27th, 2016 the Indigenous language department gave a PowerPoint presentation 

to the entire faculty as well as thought-partners and guests. They introduced themselves in their 

Indigenous languages to the faculty before making their presentation. The presentation covered 

aspects of their program, strategies they were using, data they collected, and hopes for 

integration with other departments.  

1. They initiated their discussion by asking everyone to be thinking about the question, “at 

NACA, how do we and how can we connect school to outside experiences with respect to 

language use?” They presented this question with the following facts about NACA that 

complicate the answering of this question: 

• There are 5 languages being taught within the context of a diverse community of teachers 

and learners  

• There exists a diverse support system around each of these learners in terms of both 

survival as well as language fluency for each student 

• NACA offers language enrichment programs and is not an immersion program.  

• Indigenous languages students are learning at NACA do not always connect students 

more deeply with their families and communities because there is not always language 

fluency present in the lives of students outside of school. 

2. The Indigenous language team asked content area teams to look at their curriculum and think 

of strategies for integration because fluency happens when there is a connection between 

language to experiences outside of language classes. They also asked departments to 
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brainstorm ways to connect school with home language/ culture experience. Specifically in 

relation to this activity, Mr. FlyingEarth asked teams to do this through “NACAfying” their 

curriculums. 

3. The curriculum scope and sequence drafts were distributed for each department. During this 

time, the science team stated that they had received the wrong paper. There was confusion 

between the Instruction and Curriculum and the science departments. However, the science 

department explained to me that they were pretending to be confused; they had not 

completed a clear scope and sequence because they remained unsure of how to incorporate 

Indigenous elements across the science curriculum in the way they felt others were 

envisioning it to be.  

4. However, once in discussion for integration, the science team brainstormed ideas for 

supporting language through: 

• Incorporating place-based Indigenous knowledge, e.g. asking students to name things in 

their school garden 

• Orchestrating opportunities in which teachers can learn local Indigenous ways from their 

students  

• Supporting opportunities for making introductions in the students’ Indigenous languages, 

e.g. during ‘student demonstrations’  

Next Dr. Cornel Pewewardy presented his perspectives on culturally-relevant Indigenous 

education and highlights included:  

• Identity construction begins with asking the questions: Where are you from? How did 

you get here? Where are you going? How are you going to get there? 

• Language acquisition is culture-centered 
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• Embracing hybridity begins with considering DECOLINIZATION (considering what has 

occurred to oppress people through colonizing policies), but is really about 

CONSCIENTIZATION (making sense of this information and choosing to move forward 

in constructive ways) 

• Our children cannot wait; we need to develop culturally responsible, holistic education 

now and cannot defer it to another generation 
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APPENDIX 27: PROFESSIONAL DEVELOPMENT MEETING OBSERVATION, 

INDIGNEOUS HISTORY REPORT 

 On May 12th, 2016 the Indigenous history department introduced themselves in their 

Indigenous languages before making their presentation. The presentation they put together was a 

PowerPoint of their strategies as well as data on its affectivity. The data were from both the 

teacher’s as well as the students’ perspectives.  

• The history department acknowledges themselves as teaching ‘Indigenous history.’ I found 

this interesting because in both my observations science department meetings as well as my 

interviews with my participants I have noticed disparate views of the use of the term 

‘Indigenous’ in relation to science.  

• This meeting, being the school-wide meeting following the one on language and culturally-

relevant Indigenous education, the Indigenous history department asked the questions of 

themselves, “do Document Based Questions (DBQs) promote the kind of vision we wish to 

pursue with respect to culturally-relevant home, school, and ceremony applications? Are 

students being sufficiently prepared to represent Indigenous perspectives following 

Indigenous protocols as well as Western traditions?” 

• They clarified what was meant by DBQs as both a definition and a strategy. DBQs are 

primary and secondary source documents used to answer essential questions using essential 

skills. The process to complete this task involves deconstructing/analyzing evidence, 

annotating inferences, thinking critically, and communicating claims. I noted that, although 

different nomenclature are used, I have observed this cycle used in science of: observing, 

inferring, concluding, and reporting. Additionally, like in history, I have observed science 

using case studies and primary/ secondary source documents to practice these procedures and 
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skills to develop critical habits of mind. This was interesting to me because I had noted this 

overlap due to my ability to move fluidly throughout the school. However, teachers were 

unaware of this overlap in the way they were providing holistic education for critically 

Indigenous thinkers. Therefore, in the presentation, the Indigenous history teachers remarked 

that their data showed that their students perceptions of DBQs was that they felt like there 

was a redundancy between the courses and in these procedures—like they were learning how 

to do this in other subjects and wondered why they needed to repeat this way of relating to 

information in the same manner. This indicates not only cross-curricular connections and 

course integration but also less fragmentization at NACA than in schools formerly attended 

by these students.  

• The Indigenous history team mentioned that they planned to strategize ways to encourage 

peer teaching through having the students create their own curriculum that can they can teach 

to the younger grades.  

• In the data collection process of self-study, the Indigenous history team designed a survey 

and had it student-facilitated. They made this choice to minimize teacher influence over the 

student responses in hopes of obtaining more accurate data. 

• The Indigenous history team noted that the students’ technical writing skills had improved 

significantly, indicating cross-curricular support between history and English. However, they 

also noted that the students’ ability to think deeply and to thoughtfully construct a response 

that encompassed it was an area that still needed development. That is, there was a gap 

between concrete understanding and the ability to abstractly construct it and they wanted to 

collaborate with other departments to close this discrepancy. 
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APPENDIX 28: PROFESSIONAL DEVELOPMENT MEETING OBSERVATION, WORDS 

FROM NACA ALUMNI 

1. The meeting on August 8th, 2016 began with introductions, each person introducing 

themselves in their Indigenous languages. NACA encourages people from diverse 

backgrounds to apply for both employment as well as enrollment. Additionally, NACA 

encourages these individuals to learn the languages and the ways of their ancestors, so many 

of the faculty are only now learning how to do these types of introductions. We were also 

asked to relate how we were feeling through a song title; many of these made everyone 

laugh. We sang the school song in a circle and Mr. FlyingEarth gave a blessing in Lakota. 

We all hugged and greeted each other.  

2. NACA alumni spoke about their experiences at and perspectives of the school.  

a. They mentioned the importance of the following concepts through educational 

experiences:  

• Building relationships and community contribution  

• Accepting differences in cultures rather than assimilating to dominant ideology 

For example, the shift was highlighted that the building we were sitting in was designed 

to be a space of cultural assimilation and has been transformed into a place of acceptance 

and growth. 

• Becoming aware of heterogeneity (because many are coming from culturally 

homogenous settings, e.g. Indigenous reservations) 

• Valuing unique identity and diversity 

• Understanding independence as well as interdependence 
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• Embracing self-awareness and self-reliance to make it transferable (to experiences 

and opportunities beyond NACA) 

• Developing gifts into transformative action 

b.  They mentioned changes in the school that they noted and that excited them: 

   For example, growth of the school from no official campus to k-12 

 c. They suggested areas of growth in programming that would assist them in transitions 

beyond their education at NACA:  

• Developing classes to teach life skills (e.g. cooking, tax prep, information about the 

logistics of preparation for college),  

• Emphasizing the types of writing that would help them in Western academies 

• Preparing for lack of acceptance and diversity 

  d. Feedback to alumni presentation: 

• A student teacher (White) who went through public school, mentioned she was 

envious of the schooling experience NACA provided to the students who spoke to the 

group. I found this interesting because most evidence shows Indigenous students 

having had troubling schooling experiences beginning with the ‘assimilatist agenda’ 

(Lee, 2010) for ‘American Indian education’ (Native American Community 

Academy, 

http://www.ncela.us/files/uploads/2016/NACA_Language_Presentation_DutaR

EVISED.pdf) 

• One of the teachers thanked the alumni for speaking. He discussed the investment he 

made in them and he was thankful to see them become such wonderful fruit of that 

labor. He was happy and encouraged to see the cycle perpetuate—that his efforts to 
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build both these students as well as the NACA purpose would live beyond him. He 

said that if a home is not taken care of it falls down; he was glad they had returned 

and were committed to keeping up the home they had collectively created.  

3.   After the alumni spoke, Mr. FlyingEarth had the table groups reflect and process what 

was said.  

• At the conclusion of the discussions, groups shared progress being made that aligned 

with alumni recommendations. They included:  

• a college internship program that had been created  to help students prepare for 

college 

• an increased focus on wellness education 

• a support program for students to make smart proactive choices rather than easy or 

reactionary choices 

• a continued development of  curriculum to support students in opportunities beyond 

NACA through building upon what already exists and is working rather than making 

sacrifices or exchanges in learning opportunities 

• an increased awareness about racism/assimilation to help students resist it 

• a continued commitment to the development of whole people as well as successful 

scholars 
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APPENDIX 29: PROFESSIONAL DEVELOPMENT MEETING OBSERVATION, VISION 

STATEMENT DEVELOPMENT 

On August 9th, 2016 table groups were asked to examine data from a self-study in 

relation to the four elements of the Vision statement (academics, wellness, identity, and 

leadership) to assess if they were doing what they envision and to begin thinking about how to 

close any discrepancies. They were also asked to consider how the Vision is stated and think 

about any re-Visions (updates) that might need to be made to adapt this living document. The 

groups made the following observations and suggestions: 

1. The Vision prioritizes the preparation of students for college. The faculty groups thought this 

definition was too limiting to co-exist with the expectation of unique identity development. 

They felt that NACA should not only focus on preparing students for college but also 

alternative forms of post secondary training or careers. 

2. The data collected from current students revealed that NACA students did not feel that they 

were being adequately prepared for college. However, the NACA staff also noted that 

students stated this, but lacked the experiential knowledge about what that would be (i.e. 

current NACA students have not yet been to college to have information about their 

preparedness). 

3. The data indicated that students felt they lacked a trusted adult and sufficient challenge. 

Additionally, students indicated they needed greater assistance developing better study skills. 

4. NACA faculty felt that data should be collected periodically throughout the year instead of 

just at the end. Collecting this data during testing week may have given them inaccurate 

representation. 

5. One group remarked on the vocabulary of the Vision. Mr. Rodriguez noted that the Vision 
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statement was written in “Western, authoritative, inflexible, and patriarchal vocabulary; this 

should be avoided at NACA because this type of language is colonizing and not empowering. 

For example, the behavior expectations should be replaced with community protocols to 

create desired behaviors and scaffolded choices rather than autocratic rules." Ms. Whisper 

(who was working in the same group) noted, "we need to use language at NACA that 

engages the community, not alienate or continue to reify oppressive structures. Simpler 

language is better.  We need to continually ask ourselves if our world choices would convey 

messages our great grandmothers would understand and approve?”  

6. Community is also inherent in the Vision. Mr. Rodriguez said that building healthy 

people and healthy families, which builds healthy communities and nations, should be 

approached through bio-mimicry. That is, we approach this at NACA in that way that Nature 

builds a healthy ecosystem." Ms. Whisper added, “we need to remember that Indigenous 

education is about supporting students' identity and personal growth while deepening their 

relationships to community and land. Our protocols should support relationality of land, 

community, sky, ancestors, and future generations with self. Healthy connected relationships 

and identity/culture are PRE-CURSERS to academic success--K'e [kinship ties]." 

7. A faculty member hearing these comments noted, “we need to figure out what we mean by 

'Indigenizing Education' and get on the same page.” 

8. Another faculty member felt that, “we need to raise the rigor level, but to do this we need 

support because everyone is already working really hard.” 

The meeting adjourned with productive communal work having been done through 

constructive dialoguing; however, it was clear that much more work would need to be done to 

clearly articulate the group’s feelings on changes to the Vision as well as programming at 
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NACA. It was interesting to see how this kind of critical discourse works and how a living 

document functions; it was apparent how supportive the groups were at the same time that they 

were reflective and critical of the intersection of their practices and community needs to shape 

documents that guide decision-making and practices to support and empower everyone.  



244 

APPENDIX 30: PROFESSIONAL DEVELOPMENT MEETING OBSERVATION, VISION 

STATEMENT AND EXISTING PROGRAM ALIGNMENT 

The meeting on August 10th, 2016 began with a Pueblo faculty member paying homage 

to the anniversary of the 1680 Pueblo Revolt during which the Pueblos organized and ousted 

their Spanish oppressors. This faculty member sang a song in his Indigenous language and 

explained that this was not a celebration of conquest, but rather one of the ancestors fighting for 

our right to be who we were intended to be to fulfill our unique destinies. After this song and 

invocation, the faculty, again seated in table groups, participated in a series of presentations and 

discussion about support programs at NACA. 

1. The first was about NACA behavior plans/behavior expectations and highlighted the 

following ideas related to this topic: 

• At NACA there is a ‘Rock Star’ program in which teachers nominate students for 

demonstrating excellent modeling of the ‘Core Values’ (respect, responsibility, 

community/service, culture, perseverance, and reflection). It would be continued and the 

following procedures would be followed: 

o A nomination form would be filled out describing the demonstrated behavior 

o Selected students get recognition during the morning announcements 

o Recognized students are entered into drawings for prizes 

• A faculty member mentioned that the faculty needed to be critical of how behavior 

expectations were reflective of Indigenous worldview. For example, raising hands is not 

Indigenous; that is, from a traditional perspective, active listening and observation are 

Indigenous communication ethics and educational protocols, whereas asking questions is 
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invasive and avoided. He was asking the faculty to carefully consider how this 

intersection is negotiated in a modern context. 

• This comment gave rise to a group discussion about behavior expectations and what to 

ensure they provide. It was mentioned that behavior expectation needed to have: 

o alignment with cultural expectations 

o reinforcement for positive behavior 

o consistency in use 

o documentation for what is working 

o alteration for what is not working 

• This formed a natural bridge for the Special Education’s head to discuss ‘Functional 

Behavioral Assessments.’ These are written documents for any student needing 

behavioral scaffolding when behavior interferes with education. They are created through 

interviews, observations, surveys, etc to diagnose the potential ‘function’ of disruptive 

behaviors in meeting a perceived student need; i.e. the Functional Behavioral Assessment 

asks the question, “for what reason is the student doing that?” For example, “why is the 

student speaking loudly? Is it for attention, for cultural reasons, for hearing impairment?” 

Once the assessment is made, it specifies possible reasons for the behavior and prescribes 

a variety of interventions to support behavior improvement. Then, documentation is 

collected to provide data on frequency, intensity, and duration of the behavior as well as 

which interventions are tried and which are effective/ ineffective. From this data, the plan 

is refined to the specific support required by the student. Although this can be created for 

any student requiring this sort of support, for special education students this is a legally 

binding document. For all other students it is still necessary but only ethically binding. 
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• Also in relation to behavior and expectations, it was discussed that because NACA is a 

limited facility, it makes use of other spaces to meet its needs (e.g. gyms, parks, the 

Pueblo Cultural Center, etc). It was brought to the attention of the faculty that school 

rules are applied to all these additional spaces and that this is stated in the handbook to 

inform community members. 

2. Health programs were also discussed because health problems are prevalent in communities 

of the students who attend NACA. For this reason, NACA has in-school health services. 

Additionally, they have a nutrition program. Last year, certain foods were banned on campus 

to promote healthy eating alternatives. When students brought these foods to school, they 

were confiscated and there were punitive measures taken. This did not work. This year, in 

place of this protocol, a healthy food guide and modeling is provided to promote the making 

of other choices.  However, Mr. Rodriguez brought it to the attention of the faculty that again 

this reflected an autocratic and colonizing approach that did not lead to self-awareness and 

self-discipline, two things noted by both alumni and current students (in presentations and 

data already inspected in these meetings) as areas for improvement and also indicative of 

Indigenous worldview. He suggested that each grade level have a healthy eating swap. That 

is, if students only have unhealthy choices available to them, having a bank of healthy 

choices to swap it out could be created. This would allow students who only have unhealthy 

choices available to them to still have something to eat. 

3. Again, this was a natural lead into a discussion on NACA’s ‘Restorative Practices’ lead by 

dean who meets with students when they were removed from class for disruption. 

‘Restorative Practices’ are those activities done with students to improve behavior rather than 

just provide punitive of rigid consequences. This is another example of how NACA 
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manifests Indigenous values of self-awareness and self-discipline rather than supporting 

oppressive and colonizing strategies. 

• Restorative Practices often incorporate a component of a parent involvement plan. That 

is, parents are required to participate in assisting students in behavior amelioration. This 

can be done at NACA because part of being accepted to the school is that the parents sign 

an agreement to be actively engaged and involved in their child’s education. 

Additionally, every month there are themed meetings to provide information and support 

parents on topics like substance abuse, etc.; these meeting are coordinated with a meal/ 

food, childcare, and PTA meeting. Another way parents may be required to meet parent 

involvement requirements is through ‘reverse suspension.’ A reverse suspension is issued 

to a student if in-school and out-of-school suspensions are not working and the student is 

missing too much instructional time.  In a reverse suspension, the parent must come in to 

shadow the student all day for 1-3 days. It was noted that, contrary to previously 

attempted punitive policies, this approach has worked a 100% of the time in the past year 

as an ultimate consequence for behavior improvement.  

4.    As a final behavior support and expectation measure, the issue of homework was addressed. 

If homework is not completed, students must attend ‘Saturday School’ which is available 

year-round. It can also always welcome to come and complete assignments. Additionally, the 

dean applied for funds and used those to provide parents with gas cards to bring students in 

to participate. 
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APPENDIX 31: SCIENCE TEAM MEETING OBSERVATION 

• On August 10th, 2016 Ms. Lucero was the facilitator and, after sharing news about what 

everyone did over the summer, the meeting began. 

• First, the team wanted to establish a set of ‘Science Norms’. These included:  

o Making a priority of meeting together 

o Being on time to meetings 

o Sharing more frequently  

o Speaking transparently  

o Brainstorming as a group 

o Maintaining a solution-oriented perspective for deferring/reflecting on practice 

o Following through with a critique plan (peer constructive awareness and dialogue) 

o Respecting of others 

o Having fun 

• Next, they looked at the science scope and sequence they were continuing to develop and 

discussed the possibility of incorporating a capstone project for 11th-12th grade. Through 

this project, the students would select an issue and explore it from a variety of 

perspectives to design a transformative action in which they could actually participate. 

• Still looking at the scope and sequence, they also discussed strategies for aligning science 

curriculum. The areas they suggested for improvement were: 

o Focusing on vocabulary by peer critique of ‘vocabulary-ing’ strategies and data.  

It was proposed that this could be done by each team member picking a day to 

share a particular strategy they were using and the others would provide feedback 

to them. The presenter could pose a question to the team about the strategy and 
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the team could provide feedback. For example, a presenter could ask,  “am I 

reaching my ELLs and special needs students by using this strategy?” and the rest 

of the science team would provide feedback and ideas. It was also proposed that, 

at the end of each quarter, the entire science team could do to a ‘gallery walk’ of 

vocabulary-ing strategies from that time frame. 

o It should be noted that the team was trying to balance a need for protocols with an 

expectation of individuation.  

 

 



250 

APPENDIX 32: RODRIGUEZ’S USE OF THE SCIENCE AND WORLDVIEW MATRIX 

1. Tell me about the design of your course.  Mr. Rodriguez designed a summer integrated 

science class created for students who had not received credit (due to failure) for high 

school physics and/or chemistry. The integration of the class provided additional 

opportunity for not only addressing un-mastered concepts in both physics and chemistry 

but also for re-connecting these disciplines into a more holistic study. The course was 

also intended to increase the relevance students’ felt these concepts had to their lives by 

presenting them through a lens of culturally-relevant human-Nature relationships. 

Backwards design was employed by Mr. Rodriguez to design the learning experience. He 

identified objectives, outcome, theme and lens, standards, and tasks to create this course.  

• The objective was to integrate un-mastered physics and chemistry content as well as have 

students better understand their relationships with their immediate environment (or the 

land to which they felt most directly connected). 

• The outcome was for each student to increase competency in physics and chemistry 

content through the creation of a reflective self-assessment of his/her relationship to the 

‘land’ (each student got to choose the interpretation of the term ‘land’ he/ she used; e.g. 

Pueblo, Albuquerque, global, etc). 

• The theme of the integrated science course was that of Earth systems using a lens of 

interconnection and complexity.  

• The unifying standards were those the physics and chemistry teacher had identified as 

those the students needed to re-visit—those they had not yet mastered (see concept 

Understanding By Design concept map). 
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• The tasks included exploratory/student-centered activities, i.e. labs, videos, and articles. 

These were designed to ground the students in critical thinking about the concepts 

through exploratory knowledge generation rather than through dispensing it via lecture.  

2. How were Indigenous knowledge/worldview and Western science managed through 

the design and facilitation of this course? Mr. Rodriguez used culture as a way to 

teach/process content. He opened each week with a topic and the students would then 

share cultural teachings, knowledge, or insights. From this foundation, he designed 

experiences that would assist the students in processing this information in relation to 

contemporary environmental issues. The approach and execution were open-ended to 

allow each student to frame and reflect upon both Indigenous knowledge/worldview and 

Western knowledge in the manner that seemed relevant to him/ her.   

3. What do you believe were the successes of this course, specifically in relation to 

addressing both Indigenous worldview with Western science, in the design and 

facilitation of the course? 

• Students were given the freedom and opportunity to visualize new ways of examining 

Nature and appreciating diverse approaches to framing it through different worldviews. 

Additionally, they noticed how these ways of viewing human interaction with Nature 

could be thought of as both discrete and fluid. 

• Students were given the opportunity to explore the complexity of cycles and human 

interactions in Nature. They noticed how these interactions could be thought of not just 

more simply in isolation but also more complexly in overlapping ways. 

• Students were given the opportunity to critically analyze their actions and interactions 

with Nature. They concretely analyzed their present actions/choices and aligned those 
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with the worldviews they culturally embraced. They also had opportunity to understand 

the diversity of perspectives that can exist around a central issue. 

• Students were given opportunity to create action plans for how to reconcile their 

interactions with Nature in relation to a worldview they supported. They abstractly 

imagined their future actions/choices and aligned those with the worldviews they 

culturally embraced. 

• Students were given the opportunity to critically examine the hybridity of the worldviews 

they were unconsciously supporting. They had opportunity to think about their 

actions/choices and how to change them in accordance with how they wanted to interact 

with Nature. 

4. What do you believe were the challenges, specifically in relation to addressing both 

Indigenous worldview with Western science, in the design and facilitation of the 

course? 

• Students had difficulty deconstructing their own reductionist mental constructs in relation 

to Nature. That is, because it is easier to think of Nature discretely—in a cause and effect 

manner—it was challenging and uncomfortable for them to begin thinking of it in more 

complicated and interwoven ways while maintaining hope that they could have an impact 

on environmental amelioration. 

• Students had difficulty reconstructing the complexity of Nature rather than reducing it to 

understand it. Students were uneasy with understanding and problem-solving being 

complex, open-ended, and dynamic. It would require more practice to obtain comfort 

with such ambiguities. 
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5. What are ways that you believe would make this lesson more affective for enhancing 

teaching and learning? 

Enhancements for students:  

• Creating more scaffolding to help students grasp concepts more easily. 

• More time for student reflection with others to explore emotive/spiritual connections to 

understanding more thoroughly. 

• Increased use of metaphors (teachings) and non-verbal representations (pictures) to 

describe the different positions in the matrix to help students understand the different 

worldviews more conceptually. 

Enhancements for teachers: 

• Include other ‘experts’ in the facilitation to allow for teacher learning and the modeling 

of that learning for students. 

• More time for teacher reflection (it was taught in a 3 week course) and modification of 

lessons based on material with which the students were struggling. 

• Community involvement from people who have a vested interest in the learning 

outcomes of the students and putting this learning experience into transformative action 

within the community as well as within the course as a component of the final project. 



254 

APPENDIX 33: STUDENT COMMUNITY SERVICE PROJECT PRESENTATION 

Format: The presentation on August 10th, 2016 was for a committee of Elders who came to learn 

and ask questions about a community service project the student had designed and completed.  

The tenth grade student had a PowerPoint that followed the format and highlighted the 

information I recorded below. 

• Title: “Serving Those Who Have Served Us” 

• Background for service project:  

o The student’s grandfather is a veteran who has served in the United States Military. 

o The student wanted to spend more time with his grandfather, gain Elder knowledge, 

and honor veterans through service to them. 

• Proposal for service project:  

o The student originally to erect a monument in honor of veterans. 

o The student decided to conduct interviews with veterans to get ideas for the 

monument. 

o However, during the interviews, the student realized that a monument to honor 

veterans was not a real community need. 

o Through the interviewing process, the student also realized how much both he and the 

veterans enjoyed spending time together talking, listening, and sharing.  

o The student thought direct assistance might be more helpful and would allow them to 

continue engaging in a similar fashion, enjoying each other’s company. 

o The student chose to switch the focus of his interviews and ask the veterans about 

themselves and what their needs might be, needs he might be able to support. 

• Interviews to shape the service project: 
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o Through the interviews, the student heard stories of how much the veterans had 

missed their home and traditions during their service in the military. 

o The student also learned through the lived experiences of the veterans about Post 

Traumatic Stress Disorder (PTSD). 

o The student learned from the veterans’ stories that it was factors like these and others 

that resulted in frequent substance abuse problems among veterans. 

• Actions through the service project: 

o In addition to interviewing, the student decided to attend the veterans’ meetings, both 

social and business at their meeting hall. 

o The student chose to do the gardening around the meeting hall, but the veterans soon 

decided to come and work with him, so they could teach and spend time with him. 

o The student thought he would make meals for the veterans when they gathered, but 

again, they ended up cooking and sharing time together. 

o The student decided to assist veterans with their paperwork because he noticed that 

many of them (who were very old and spoke their Indigenous language as their first 

language) lacked the computer and English language skills to complete necessary 

forms. He noted that many veterans, into their eighties, had never received any sort of 

compensation or benefit from the military as a veteran. Additionally, he noticed a 

lack of computers and decided to assist in the re-allocation of technology (e.g. 

computer for the veterans, etc). 

• Pictures from the service project: 

o Meeting hall where the student and veterans met. 
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o Military machinery the veterans knew how to operate and about which they shared 

stories. 

o Military bomb that reminded the veterans of war stories they wanted to share with the 

student.   

• Results/ implications of the service project: 

o The student was able to re-imagine his project to fill a genuine community need and 

result in a transformative action. He realized the difference in purpose served by 

monuments rather than community engagement. 

o The student was able to design an inter-generational project to connect people, 

abilities, knowledge, and skills.  

o The student was able to orchestrate opportunities of authentic engagement, rather than 

forced situations of one able person doing something for someone of less ability, i.e. 

young people doing things for elderly veterans rather than engaging in the process 

with them and allowing everyone to contribute their gifts. 

o The student was able to engage in reciprocally fulfilling empowerment that resulted 

in folding veterans back into the community. He noted that this appeared to reduce 

the need for PTSD medications and alcohol abuse. 

o The student planned to continue his involvement with this endeavor beyond his 

completion of the project. He stated that he didn’t just keep going back because he 

was “indebted to his community,” but rather that it was “fun to be and learn from 

them.” He also wanted to grow the project, as he had noticed other young people 

beginning to organically show up at the veteran’s meeting hall to also engage with 

them.  
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o The student developed his skills and confidence, specifically related to public 

speaking with more confidence 

o The student wanted to eventually compile and write a book of the veterans’ stories. 

Outcome: Although it was unknown to the student when he chose to do this service project, the 

committee of Elders presented him with a laptop computer and told him that it was not a gift or a 

prize, but rather a tool to help him continue his great work with his community. 

 

 

 

 

 

 

 

 

 

 

 

 

 


