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Abstract 

In 1991 Shockey accepted his first opportunity to work as a mathematics educator in a 
Tribal school in the United States. That experience immediately revealed that he was not 
prepared for working in a community of which he was not a member. He did not 
understand why students did not embrace mathematics as he had, how the tribe had been 
treated by the U.S. government and experienced first hand racism toward Native people. 
In the twenty-five years since, he and his collaborators have come to agreement that 
mathematics  “lives” in Bishop’s (1991) six categories (Playing; Designing and Building; 
Explaining; Counting; Measuring; Locating) and have used these categories as a 
framework to explore activities. The years have revealed that a lack of connection for 
students to academic content may lead to resistance to learning (Shockey & Gustafon, 
2007). Ethnomathematics (D’Ambrosio, 1985) might be an opportunity for making 
connections between community and school, but with the pressure on educators and 
schools in the U.S. on the results of high stakes testing, teachers share how they do not 
have “time” for any curriculum that does not support standardized testing. 
 

Introduction 

It has been twenty-five years since my first mathematics education experience in a 

Tribal school. This paper focuses on that journey and the possible implications for 

mathematics teacher preparation. Through the years I have worked in many institutes of 

higher education and have found that mathematics teacher preparation could be labeled as 

generic. That is to say, students seeking licensure take the calculus sequence, differential 

equations, real analysis, an abstract algebra course, and maybe one or two courses in non-

Euclidean geometry, and sometimes one or two mathematics electives. On the 

pedagogical side my students have taken a course in educational psychology, educational 

sociology, a special education course, and a methods course, just as I did thirty years ago. 
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Early in my career the methodology course allowed much flexibility in what was 

covered, of late the syllabus for the course is a prescription to meet accrediting standards. 

The methods course is a semester long course that does not allow enough time to think 

about teaching the different content areas in secondary school, much less to investigate 

and get immersed in what teaching away from mainstream America could be. In the 

United States there are ample criticisms of the standardized testing k-12 students endure 

and of late that has been a focus in teacher education, preparing preservice teachers for 

their exit exams so they can qualify for licensure.  

I use the tenets of autoethnography to share this story. The “data” that is shared is 

from my experience and compared to existing literature. Three past experiences are 

shared from three distinctly different geographic regions of the United States. The story 

begins in the western United States, continues into Alaska, and finally moves to the 

eastern United States.  The sequence begins with me as a teacher in a Tribal school, 

continues with my participation in a research project with Yup’ik people and other 

academics creating curriculum in Alaska, and finishes with my observation of a Lakota 

teacher, teaching mathematics in a Tribal school. Insights from these experiences have 

revealed much that can be improved in teacher preparation, although in eighteen years in 

higher education I am only aware of two of my students leaving mainstream America to 

teach in Indigenous communities.  

Autoethnography 

This story is written using the tenets of autoethnography, defined “as a form of 

self-narrative that places the self within the social context” (Reed-Danahy, 1997, p. 9). 

Reflecting back on my career I share three “epiphanies” (Denshire, 2013; Ellis, Adams, 
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& Bocher 2011). Epiphanies refers to events in my professional career that were major 

influences on my trajectory of being a mathematics educator. Denshire (2013), citing 

Bochner (2006), labels this type of autoethnography as evocative, that is it “foregrounds 

the writer’s personal stories” (p. 3). These are stories that I have told amongst colleagues, 

not stories that I would have written about. Elements of analytic autoethnography 

(Bochner, 2006 cited in Denshire, 2013) are included as stories are connected to the 

broader phenomena of mathematics teacher preparation. According to Coffey (1999) “It 

has long been recognized that ethnography had a biographical dimension (the observing 

and telling of lives). Increasingly the autobiographical has also been identified as a key 

element of the task and writing of ethnography” (p. 17). Admittedly this writing goes 

against the grain of my academic writing experiences. This is not a self-indulgence 

exercise.  

The stories shared are grounded in personal experience (Denshire, 2013; Ellis et 

al., 2011). According to Ellis et al. (2011) “when researchers write autoethnographies, 

they seek to produce aesthetic and evocative thick descriptions of personal and 

interpersonal experiences.”  Within this thick description, the reader has to decide about 

the reliability of the story told, is this narrator credible? (Ellis et al., 2011) According to 

Plummer (2001) cited in Ellis et al. (2011): 

Closely related to reliability are issues of validity. For authoethnographers, 
validity means that a work seeks verisimilitude; it evokes in readers a 
feeling that the experience described is lifelike, believable, and possible, a 
feeling that what has been represented could be true. The story is coherent. 
It connects readers to writers and provides continuity in their lives. What 
matters is the way in which the story enables the reader to enter the 
subjective world of the teller – to see the world from her or his point of 
view, even if this world does not ‘match reality’” (Plummer, 2001, p. 
401).  
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For an autoethnography, generalizability refers to the reader “always being tested as they 

determine if the story speaks to them about their experiences” (Ellis & Bocher, 2000; 

Ellis & Ellingson, 2000; cited in Ellis et al. 2011). According to Ellis (2004) “readers 

provide validation by comparing their lives to ours, by thinking about how our lives are 

similar and different and the reasons why, and by feeling that the stories have informed 

them about unfamiliar people or lives” (p. 195, cited in Ellis 2011). In all the described 

events I was a “participant observer” (Spradley, 1980). The concept of being a participant 

observer needs qualification. In 1991 I held a bachelor’s degree with no knowledge of 

what or who was a participant observer. The collaborations in Alaska and with the Lakota 

teacher were not initiated with my having a role of participant observer, this is a 

convenient descriptor for the audience of this paper.  

While I am telling part of my story as a mathematics educator focused on 

understanding mathematics for Native people, I lay no claim to being an ethnographer or 

more specifically to being an autoethnographer. These important areas provide a 

framework for my story to be written for an academic audience. This story is my voice, it 

represents me, I cannot claim to represent anyone else. The use of compare and contrast 

is intended to situate the reader to my experiences and the cited academic literature. 

Some liberties are taken with the tenets of ethnography, most notably how the story I am 

about to share begins. The story begins on a hot, rural highway in Montana, I had never 

heard the words ethnography or autoethnography.  

The Tribal School 

While I sat on that rural Montana highway in the triple digit heat, watching fence 

posts burn, staring at a pitch-black range that had just been scorched by a wildfire, I had 
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no idea that this was mile marker zero for how I would spend my professional live, trying 

to understand mathematics education for Native students. In 1990-1991 I mailed over 

fifty letters of interest to Bureau of Indian Affairs (BIA) schools (now the Bureau of 

Indian Education). The one phone call I received resulted in my hire in a rural Montana 

BIA school. Naively I thought I was joining a mathematics faculty. Upon arrival at the 

reservation school I learned that I alone constituted the school’s mathematics department, 

grades 7-12.  

The school had such a rich diversity of personnel, Tribal members from the Crow, 

Jicarilla Apache, Turtle Mountain, Northern Cheyenne and Anglo teachers from about 

the United States made for interesting daily interactions. The lack of a colleague in 

mathematics, while not immediately problematic, became so as I quickly realized by 

academic preparation did not prepare me for teaching in rural America, much less in a 

BIA school. My teacher preparation occurred in an urban university, with field placement 

in a city school district that had twenty-three high schools, tens of thousands of students, 

all contrary to my rural upbringing in a rural school district in which my graduating class 

numbered less than one hundred students. Here I was in a rural school with class sizes of 

less than a dozen, in a tribal community that had been treated terribly by the U.S. 

government, in a rural isolated area such that the nearest grocer was fifty miles away.  

Since I constituted the mathematics department, one of my first decisions was to 

choose textbooks. There was enough money in the budget for one class to get new books, 

it was decided that we would purchase Michael Serra’s (1990) “Discovering Geometry: 

An Inductive Approach.” By chance I had met Serra and was most impressed that his 

book included work done by his students. When the books arrived we began working on 
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the content of chapter one, which was a mistake. Serra’s book begins with chapter 0, 

which focuses on art. I cannot say what the focus was for chapter one, only that after a 

few weeks, as a class we were making no progress. My classroom desks were situated in 

rows, I posed questions to individual students by name, I worked on my wait time by 

mentally counting, and I was just unable to engage these students. Maybe if I had heard 

of John Dewey, read any of his writings, I could have attended to my classroom 

arrangement differently. 

Dewey (1915) was seeking classroom furniture and after some stops, a vendor, 

recognizing was Dewey was looking for said, “I am afraid we have not what you want. 

You want something at which the children may work, these are all for listening” (p. 31). I 

had no idea I was arranging my classroom for listening, after all that was my experience 

as a child, neatly arranged desks in rows. Unknowingly I may have positioned my 

students in the role of listener, and if Cajete’s (1994) writing could be reflected on my 

teaching role, if the students possibly perceived me as an “Elder” in the capacity that I 

had knowledge, then this may explain the lack of my ability to engage the students. 

If only my preparation had included the work of Native scholars such as Cajete 

(1994) who stated, “In Tribal education, knowledge gained from first-hand experience in 

the world is transmitted through ritual, ceremony, art, and appropriate technology. 

Knowledge gained through these vehicles is then used in everyday living” (p. 20). 

Chronologically, Cajete’s writing occurred three years after my experience at the Tribal 

school, the point is, I had no understanding of Tribal education. I did have a textbook 

with a chapter devoted to art that was initially ignored. I was grasping to engage these 

students so I retreated to chapter zero. Immediately the students were engaged, were 
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bringing in images they had created at home, and were very busy creating more art. I 

have no art background and this was very intimidating for me, I can only hope that I 

attempted to use the language of geometry to discuss the art of the students, a likely 

overly optimistic hope. If I had used the language of geometry, it is safe to say I was not 

considering the precise codes and jargons and I was certainly incapable of connecting the 

language of mathematics to art, more precisely to the art from these Native students’ 

perspective.  

Rohre and Schubring (2011) found that Fettweis had used the word 

“ethnomathematics” in his research of the 1930’s and D’Ambrosio (1985) would define 

the word in his seminal piece “Ethnomathematics and Its Place in the History and 

Pedagogy of Mathematics.” If only my preparation had revealed this scholarship and 

someone had informed me about acculturation. According to Pallascio, Allaire, Lafortune 

and Mongeau (2002) “Mathematical acculturation refers to the process by which a social 

group, and ultimately each of its members, actively construct mathematical knowledge on 

the basis of experience in a sociocultural environment that is not their own” (p. 58). 

While the school belonged to the Tribe, as the mathematics teacher I was guilty of 

acculturation and did not know it. While the citation is many years later, Pallascio et al. 

(2002) state, “Is it possible to in the long term to convert this process of acculturation into 

a process of enculturation, which makes greater allowances for the student’s culture and 

can involve, for example a reformulation of the “didactic contract” (i.e. the pupils implied 

expectations of their teacher and vice versa) (Brousseau and Centano 1991) and on 

ethnomathematical interpretations of the knowledge that is required”(p. 59)? It is unlikely 

with an understanding of acculturation and enculturation that all those years ago as a 
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beginning teacher I would have known how to make a difference. Looking back, I was 

“terrible” (confirmed below), I did not understand why and it was many years later that I 

came to realize that not everyone embraces mathematics in the same way, if even at all.  

 

	  

Figure 1 Bishop’s six adapted by Shockey, Mitchell, & Barta 

 

Adapting Yup’ik Elders’ Knowledge 

In the late 1990’s I was an audience member listening to a talk about “Adapting 

Yup’ik Elders’ Knowledge” by Bob London. Dr. Jerry Lipka, a professor at the 

University of Alaska-Fairbanks, directed the project, which was funded by the National 

Science Foundation. Around 2000 I was fortunate to meet Jerry and received an 

invitation to travel to Fairbanks and work on this project. It is worth noting that at this 

point in my career I was a student of ethnomathematics, had used the concept to frame 

my dissertation research, but still did not have even a neophyte’s understanding of Native 
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mathematics education. I have vivid mental images of walking into my first day of 

meetings with Lipka’s group. I was overwhelmed. There were many people, everyone 

was busy, and tables were covered with food from the Yup’ik communities as well as 

piles of fresh fruits from a local grocer. Fresh fruits, I was to learn, were not available in 

Yup’ik communities, so when they were in Fairbanks they enjoyed it. I was asked to 

work on an elementary school module that focused on the Yup’ik kayak.  

As a teenager I spent many summer days paddling a canoe, so working on a kayak 

module would be “simple.” Of course I had to learn about displacement, buoyance, and 

the other science associated with a floating body. The group I worked with spent time 

trying to determine how to create simple kayak modules that school aged children could 

build and float while determining how much load their model could manage. This seemed 

pretty straightforward until the Elders began sharing stories. The stories shared how body 

measures were used for determining the dimensions of kayaks that were specifically built 

for the man that would paddle that kayak, see Figure 2. The stories told of traversing 

waterways by Yup’ik families and how each family member would be situated in the 

father’s kayak for trips to collect eggs or to go to fish camp. The stories told of how fish 

would be loaded into the kayak to keep the bow slightly raised out of the water so if the 

kayak had an impact with something in the water, the kayak would rise up on the object 

avoiding a blunt impact that could damage the kayak and put the paddler in harms way. 

The stories told of hunting land and sea animals and how the paddler had to position 

himself so as not to capsize when his weapon discharged. I was so intrigued by these 

stories being told in the Yup’ik language and translated for myself an others. A Yup’ik 

kayak is much more than design and buoyancy, just as a tipi is much more than a cone.  
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Ethomathematics is far more reflective and respectful to Indigenous 
traditions of thought than the simpler reflex to help Indians at improving 
their outcomes on standardized tests. However, the danger of 
oversimplification remains, perhaps more insidious because the motives 
are put forward as purer. And example of such oversimplification which I 
have encountered repeatedly in discussions with well-meaning people I 
call Cone on the Range. “The tipi is a cone,” I have heard countless times. 
But that is surely wrong; the tipi is not a cone. Just look at the tipi with 
open eyes. It bulges here, sinks in there, has holes for people and smoke 
and bugs to pass, a floor made of dirt and grass, various smells and sounds 
and textures. There is a body of tradition and ceremony attached to the tipi 
which is completely different from and rivals the cone. (Doolittle, 2006, p. 
20) 

 

Unknowingly I was experiencing what Cajete (1999) described as “The lesson 

and the learning of the lesson was intimately interwoven with the situation and the 

environment of the learner” (p. 53). I was in an academic environment experiencing how 

this lesson would occur in a Yup’ik community. This is what Cajete (1999) refers to as 

holistic learning, “Holistic learning and education has been an integral part of traditional 

Native American education and socialization until relatively recent times” (p. 53). Cajete 

(1999) identifies the following components of holistic learning: “experiential learning 

(learning by doing and seeing), storytelling (learning by listening and imagination), 

ritual/ceremony (learning through initiation), dreaming (learning through the unconscious 

and imagery), the tutor (learning through apprenticeship) and artistic creation (learning 

through creative synthesis)” (p. 55). 
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Figure 2 Yu’pik body dimensions of a kayak Lipka, Jones, Gilsdorf, Remick & Rickard (2010). Copyright 2010 
by Jerry Lipka, Reprinted with permission. 

I was experiencing learning in a very different way while listening to the Elders’ stories. 

The stories were told in the Yup’ik language, a language I was hearing for the first time. 

At the time I was not attending to the notion that children in Yup’ik communities would 

understand the language of their Elders and maybe more importantly how much is 

potentially lost in the English translation of the stories. I never considered how the 

language of mathematics may or may not fit into the Elders’ stories. My contributions to 

the kayak modules imposed the language of mathematics in the English language into the 

Elders’ translated stories, with no regard for appropriateness or connections to the stories. 

As I listened to the story of a family going to fish camp, the Elders modeled how the two 

parents and two children would be oriented in the kayak for the journey, see Figure 3.  
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Figure 3 Yu’pik Elders modeling how a family would be situated in a kayak. Copyright 2000 by Jerry Lipka, 
Reprinted with permission. 

The Elders stories were filled with humor and the occasional argument. Within 

the Yup’ik community, what an Elder said about a kayak in his community might not 

“fit” with how another community dealt with the kayak. It became apparent that 

generalizing within the Yup’ik population was not appropriate. 
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Figure 4 Yup’ik Elders modeling how to place a kayak so that it could air-dry. Copyright 2000 by Jerry Lipka, 
Reprinted with permission. 

For all the sessions I was privileged to attend, I was re-learning how to be a 

student. No one stood at chalkboards and lectured. Wonderful stories flowed through the 

meetings only interrupted with a modeling demonstration to make sure everyone 

understood. These experiences, stories and modeling, while not generalizable with the 

Yup’ik people, and certainly not generalizable to other Indigenous people, provided 

insights and created questions for me as a mathematics educator. I was realizing that my 

higher education role of preparing secondary level mathematics teachers was on a 

trajectory of ‘one size fits all’ and this was not appropriate. When D’Ambrosio (1985) 

wrote about codes and jargons, this extended to the stories I was listening to. The Yup’ik 

had their own measurement system that allowed them design kayaks that would be in 

“harmony” with the paddler, it was not the codes and jargons of the science or 
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mathematics classrooms. The non-standard units of measure allowed harmony between 

the paddler and his kayak.   

Professional Development in a BIA School 

It took almost a year before I was introduced to a BIA education director that 

resulted in my participation in a three-year professional development project at a BIA 

school. The experience was odd for me, but honest. After a year of interacting with a 

colleague and his judgment that I was sincere about Native education, I was introduced to 

a BIA school director through email. The director invited me to lunch, which was an 

interview, before she would take me to one of her assigned Tribal schools to introduce 

me. The introductions at the school were a first for me. I was faculty member at this 

state’s “flagship” institute of higher education and as I quickly learned I was the first, in 

recent memory, to visit this school. Once the formalities were over, a group of teachers 

and staff set the ground rules for me to visit their school; ‘We’ve had plenty of folks like 

you come into our school and “tell us” what we’re doing wrong and how we should be 

doing things. All of their names are on a list and they know they are not welcome back at 

our school. If you are here to tell us what we’re doing wrong and how we need to do 

things, we’ll just add your name to the list right now and you can leave and not come 

back.’ I quickly realized that the smile this interaction brought to my face was the 

completely wrong emotion. This group was serious and did not have time or patience for 

another ‘know it all from the ivory tower.’  

Within the month we were developing plans for mathematics content courses to 

be taught on site for university credit. For a teacher in this state to recognized as “highly 

qualified” in mathematics there was some magic number of mathematics prefixed courses 
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that had to appear on their transcript. Over the following three years from this initial 

introduction I was the faculty of record for four courses. The school opened its doors to 

mathematics teachers from the surrounding community allowing us to have a full class 

each semester. It was a wonderful experience with teachers from all grade levels as well 

as community members that were working on their teaching licensure getting approval to 

enroll. While this is a story I have shared with many colleagues, the heart of the story is 

that for three years, two days per week of my university time was spent in this BIA 

school observing teaching during the day and teaching a mathematics course in the 

evening.  

Lipka and his group, unknowingly, had prepared me for this experience. I had 

become a focused listener and did not need to hear my own voice. Sitting in classrooms 

observing teachers, listening intently to students, and having this opportunity to “be part 

of” a Tribal school was life changing. Intellectually I was able to begin understanding 

how a school can serve as the pulse of a community. The teachers in this school were the 

most caring group of schoolteachers I had ever met. Throughout my time there I visited 

classrooms of every grade level. The majority of my time was spent in the mathematics 

classrooms, particularly in the classroom of a Lakota teacher. While she was not a 

member of this Tribal community, she brought a Native worldview that students 

appreciated. She cared about each student as if they were her own offspring. She shared 

their exuberance when good things occurred and she cried with them in times of sorrow. 

She loved mathematics and worked so hard each and every day to share this intellectual 

love with her students that many days I sat in awe watching her teach.  
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Her teaching style was so personal and as I reflected on my work in higher education and 

my preparation as a mathematics teacher, I came to realize that any personalization that 

occurred on my part was accidental. Watching this Lakota woman teach, she was giving 

of herself, she did not “learn” this at university. In our conversations she shared that she 

had been through a typical teacher preparation program, she endured the methods 

courses, the content courses, and the mandated educational psychology and sociology 

classes. She lived in a community that was on the reservation border, she shopped in the 

same grocery as the Tribal members, and she rode the bus at the end of the school day to 

make sure students were dropped at their home. I think it fair to say the mathematics 

struggle faced by the students were due to a boring curriculum that was driven by 

finances and standardized testing performance. Cajete (1999a) tells us “successful 

learning is tied to the degree of personal relevance the student perceives in the 

educational task” (p. 137). Cajete is a renowned science educator, and when I see him 

next I will apologize for taking some liberties with his scholarship. My conjecture is that 

replacing science with mathematics in some of Dr. Cajete’s scholarship could realize the 

same outcome that he claims; “understanding and using the cultural constellations of 

values can provide the key to motivating Native Americans to learn science 

[mathematics]” (Cajete, 1999a, p. 137). 

In hindsight our struggle at this school was mathematics acculturation; these 

students were expected to construct mathematical knowledge in an academic 

environment so they could be prepared for standardized testing. This particular school 

had its performance judged by the state within which this Tribe resided, since the state 

partially financed the school, and the federal government judged the school, since there 
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were monies that flowed to the school from the Bureau of Indian Education. This 

financial situation was inflexible, ethnomathematics, holistic learning, and engaging 

learners experientially, and any of the other concepts shared thus far, were not going to 

happen in this school. As Fyhn, Jannok Nutti, Nystad, Sara Eira, and Hætta (2016) 

revealed in their research, “When the teachers’ behavior was controlled by national rules, 

guidelines and textbooks, almost no culturally responsive mathematics took place” (p. 

422).  In this school the teachers’ behaviors were controlled by the results of the annual 

standardized tests, if a concept was not on the test, it was not important in the eyes of the 

administration. It was conservatively estimated that students in this school, responding to 

all these authorities, spent upwards of six weeks per academic year participating in some 

type of standardized testing. In the United States, school years measured in days are 

typically 180 days (some states measure a school year by hours), so in this school over 

16% of the academic year had children sitting for a standardized examination.  

Standing in the school parking lot you could see the ocean, when the school 

windows were open you could smell the salt water on the breeze. Many of the students in 

the school had experience working on the water either directly or through a family 

member. One day as I walked to the lunchroom with the grade eight mathematics 

students one of the twins asked me about pecks and bushels. It was an odd question to 

me, why would a grade eight student care about pecks and bushels? This student was a 

clammer and earned money working the clam-flats. He sold his clams to the local buyer 

in pecks and bushels. As he was describing this work, he demonstrated remarkable 

abstract proportional reasoning skills, skills that were learned on the flats, not in the 

classroom, it immediately reminded me of the work of Nunes, Schliemann, and Carraher 
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(1993). Pecks and bushels, certainly not working the clam-flats, did not fit in the 

prescribed curriculum, so this richness of this child’s experience was limited to a passing 

conversation. 

This school truly was the heart of this Tribal community. Breakfast and lunch was 

served every school day and it was common for community members to be in the 

lunchroom having a meal with the children. The school served as the host for the indoor 

powwows and the host site when the community celebrated the life of a Tribal member 

that had passed on. One evening the teachers hosted a mathematics night at the school. 

Our plan was to do tessellating t-shirts with anyone who attended. A local screen printer 

provided t-shirts at cost which the school paid for. The school as an incentive to get 

Tribal members to participate in the mathematics night hosted a community dinner. We 

had planned the event to last two hours, hopeful that someone would attend. Four hours 

into the event, the custodian announced that ‘math night is over, I’ve got to finish 

cleaning the school for tomorrow.’ I can still smell the ocean and see the faces of all 

those, students and teachers, that inspired me during that time and today still.  

Language 

Through this journey of reflecting on my professional life, I am mentally reminded of the 

important role language plays in Indigenous communities. If I attend a meeting on Tribal 

lands, a local Elder will open the meeting through prayer in her or his Native language. 

When I was a visiting faculty member at a tribal college years ago, each morning began 

with a prayer. As a visitor at the tribal school, the “culture” teacher always invited me 

when she was working with the children, be it learning a new song, a dance, or a smudge, 

all occurring in her first language. These experiences and many more have me realizing 
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how deeply personal and important is the role of language. Admittedly I have not visited 

enough Tribal schools, but for the ones I have visited, the local Native language is not the 

language of instruction. 

I agree with Doolittle (2006) that a tipi is not a cone. Listening to the Yup’ik Elders speak 

about a kayak, it is not only a vessel for traversing waterways, the kayaks have stories. 

This begs the question of how then might teachers be prepared to enter communities that 

have a language that is not known to the teacher? Lipka’s work has demonstrated that 

preparing classroom teachers from Indigenous communities is a great direction to focus 

upon. I have heard stories of ‘Elders in residence’ as another consideration for schools 

employing non-community members. Around the world reports abound about language 

revitalization and restoration. Engaging community members and Elders is vitally 

important in making sure our youth have deeply personal academic experience. Children 

need to know that indeed a tipi is not a cone, but a cone could be used in mathematics as 

a crude model that maybe develops into a new story.  

Situating My Experience in the Literature 

As a classroom teacher in a Tribal school, in a community of which I was not a 

member, I had no idea that my university teacher preparation included preparing me to be 

an agent of acculturation. In his review of the role of mathematics in education, Bishop 

(1990) states: “It was part of a deliberate strategy of acculturation – intentional in its 

efforts to instruct in ‘the best of the West’, and convinced of its superiority to an 

Indigenous mathematical systems and culture. As it was essentially a university-

preparatory education, the aspirations of the students were toward attending western 

universities. They were educated away from their culture and away from their society” 
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(p. 55-56). My role as a classroom teacher in the Tribal school, I have realized, I was 

“teaching” with the students “away from their culture and away from their society.”  

Dewey was never part of my academic preparation. I have no recall of how I became 

aware of his work, but find it very appreciable today, over a hundred years later, to the 

work I am involved with today. Then, as I believe now in many cases, school subject 

matter “has no direct relationship to the child’s present experience. It stands outside of it” 

(Dewey 1902, pp. 23-24). According to Dewey (1902): 

Textbooks and teaching vie each other in presenting to the child the 
subject-matter as it stands to the specialist. Such modifications and 
revision as it undergoes are a mere elimination of certain scientific 
difficulties, and the general reduction to a lower intellectual level. The 
material is not translated into life terms, but is directly offered as a 
substitute for, or an external annex to, the child’s present life. (p. 24) 

 

As a mathematics teacher educator, I argue that a reason this occurs today is a 

lack of connections our new teachers have to children’s lives. The lack of the school 

material being “translated into life terms” (Dewey, 1902, p. 24) for students, results in 

three evils. According to Dewey these evils are a lack of value, lack of motivation, and a 

lack of quality of the content. The result of these evils according to Dewey  (1902) is the 

subject matter being “presented as stuff only for “memory”” (p. 26). Schlauch (1928) 

wrote about ideas similar to Dewey’s evils.  

While it is true that mathematics as it is often taught in our high schools as 
an abstract system of symbols that seem to have no relation to anything in 
the heavens above, or the earth beneath, or the water under the earth, this 
need not be the case. It is because teachers are so absorbed in teaching 
symbols and manipulations that they neglect to point out the meaning of 
these symbols and their use in deriving practical rules of great utility. 
(Schlauch, 1928, p. 25) 
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I am not placing blame on mathematics teachers by including the quote above from 

Schlauch. What was his reality in 1928, is too often realized in 2017, due to the system, 

which holds the blame. Schlauch warned us in 1928 about dull curriculum and its 

outcome, and how a lack of connection to children’s lives may lead to losing a desire to 

learn when he stated: 

Any normal child is blessed with natural curiosity – the heritage of the 
evolutionary struggle during which not to comprehend the environment 
and its dangers meant death. Children take joy in mastering knowledge 
which they can see has some relation to the phenomena of their lives. It 
only the mass of abstract material in a dull curriculum, unpedagogically 
presented, that finally kills the desire to learn. (Schlauch, 1928, p. 28)  

 

Merriam (1928) responding directly to the education of Native students, was 

somewhat aligned with Schlauch in that the education should be connected to the 

children’s lives. According to Merriam (1928): “The curriculum must not be uniform and 

standardized. The textbooks must not be prescribed. The teacher must be free to gather 

material from the life of the Indians about her, so that the little children may proceed 

from the known to the unknown and not be plunged at once into a world where all is 

unknown and unfamiliar” (p. 33). Making connections to our learners’ lives has been a 

recurring theme for nearly a century. As a teacher educator, I have to consider pedagogy, 

curriculum, and according to McKinley (2001), there are political and social elements 

that require attention in Indigenous education. 

McKinley (2001) “warned us that effective teaching of Indigenous students 

requires educators to deeply understand part political-social events that have caused 

current political-social power imbalances” (cited in Aikenhead, 2017, p. 2). The 

understandings that preservice teachers could have, may lead to awareness of “privilege 
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blindness.” According to Aikenhead (2017) “when a person lives within only one cultural 

milieu, it can define for them what normal is; and normal soon becomes invisible, thereby 

creating privilege blindness” (p. 7).  

To decolonize school mathematics, successful educators adhere to a 
fundamental two-part policy. Indigenous students should be able to: (1) 
master and critique mathematical ways of knowing without, in the process 
devaluing or setting aside their culture’s way of knowing, doing, living 
and being; and at the same time (2) strengthen their own cultural self-
identities. These goals are not binary, as some educators seem to believe. 
They occur simultaneously. (Aikenhead, 2017, p. 8) 

 
What could the mathematics look like that supports the goals Aikenhead puts 

forth for Indigenous students? An ethnomathematical approach, embracing Bishop’s 

(1991) six activities, see Figure 1, and considering the conclusion that Aikenhead (2017) 

reached based on the work of Jannok Nutti, “school mathematics is “western 

mathematics,” just one of the many cultural-based knowledge systems in existence” (p. 

85). According to Bishop (1990) “mathematical ideas, like any other ideas, are humanly 

constructed. They have a cultural history” (p. 52). In 1990 D’Ambrosio’s (1985) term 

ethnomathematics was not well defined, and was being “defined” by others (Ascher, 

1990, Borba, 1990) and Gerdes (1994) offered his definition, Bishop made a remark that 

bears consideration today. Instead of using the term ethnomathematics, Bishop (1990) 

stated for us “to not use the term but rather be more precise about which, and whose, 

mathematics one is referring to in any context” (p. 60). Fyhn, Jannok Nutti, Nystad, Sara 

Eira, and Hætta (2016) working with Sami mathematics, using Bishop’s (1990) 

suggestion, found that by implementing a “local exam” in mathematics “students had 

attained a closer relationship with mathematics because “the subject became more alive” 

(p. 420). But, as Doolittle (2006) cautions us, “In ethnomathematics, there is usually a 
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sense that there is something larger behind the scene, let us call it “real mathematics”, 

which is not ours. That perceived lack has the effect of making us feel ashamed rather 

than proud” (p. 21). If ethnomathematics is one part of the solution, then work of Lipka et 

al. (2010), and Fyhn et al. (2016), provide us ways of thinking about mathematics that 

can create “closer relationships with mathematics” and these ways of thinking should be 

included in mathematics teacher preparation.   

Conclusion 

Through the years I have learned that learning for many Native people is a deeply 

personal experience. Within a Native community, choosing an Elder to learn ceremony 

from is a very important event. Learners do not participate in their choice of 

schoolteachers. All those years ago the Tribal school selected me since I had a state 

teaching license with a mathematics endorsement. For that matter, in rural and small 

schools in the United States, there is typically no choice in mathematical content. It is 

common that grade seven students take grade seven mathematics, the same for grade 

eight students. In the secondary school, depending on the state and how many 

mathematics courses must be on a learners’ transcript, a typical sequence is algebra I, 

geometry, and algebra II. Too often there is nothing “personal” about the content of these 

classes. Mathematics content does not taking into consideration what Bishop (1990) 

reminded us, mathematic is “humanly constructed,” which implies language for me. The 

codes and jargons (D’Ambrosio, 1985) are important considerations that cannot be 

overlooked. Ethnomathematics has revealed there is no universal codes and jargons with 

respect to the language that fits into the school subject called mathematics. We continue 

to learn that ideas and concepts that can be considered through a Western mathematics 
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lens are oftentimes unique, e.g. Yup’ik measurement, and while this fits in the notion of 

measurement, the units of measure are uniquely different than units of measure in Yup’ik 

communities.  

I have been very fortunate to collaborate and participate with Native people in a 

variety of formats. While a visiting faculty member at a Tribal college, during 

introductions, a young man’s last name sounded familiar. Later in the day the opportunity 

to talk in private with this young man allowed me to inquire about his last name. ‘I know 

who you are, you taught math at my school, you were terrible’ he said with a wry smile. 

A lack of preparation in my licensure program assured I would be “terrible” away from 

mainstream American schools. I could very well have been terrible in mainstream 

schools; at best my preparation lessened that likelihood.  

During the preparation of this paper I received an email from a past student who 

spent a year teaching in an Indigenous school. He lamented about his poor preparation at 

university, how he was not prepared to “teach” high school mathematics, regardless that 

he held a bachelors degree in mathematics. The psychology course, special education 

course, and a list of other courses in his view did not prepare him either. No one at 

university had suggested he take a self defense course, which would have been useful, 

other than reading an IEP (individualized education plan) he did not understand what 

implementation of these plans looked like and what his role would be, he had no 

understanding of Indigenous people through any university coursework, it was an 

‘incredibly difficult year.’ Some days in the classroom are difficult. Teacher education 

can do better working with students, to help them avoid “incredibly” difficult times.  
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Final Remarks 

For four years the American Indigenous Research Association has been hosting 

meetings. Researchers from around the globe find their way to Montana in the autumn to 

talk about their respective research agendas. The group is very attentive to graduate 

students and makes sure these students are included in each year’s agenda. Three years 

ago a group of Native American STEM (Science, Technology, Engineering, 

Mathematics) students gave talks about their respective research.  These students work in 

areas such as chemistry, hydrology, and fisheries and are track to earn doctoral degrees in 

these areas (one student has since earned his Ph.D., the first member of his tribe to do so). 

It was very natural for them to talk about their scientific research as Western trained 

scientists and in the same breath to talk about their research through their Native 

worldview and the potential impact their work would have on their respective Tribal 

communities. These were very personal research agendas that are inclusive of their 

Native worldview and academic worldview, two-eyed seeing. Two-Eyed Seeing was put 

forth by Mi’kmaw Elder Albert Marshall in 2004.  

Two-Eyed Seeing is the Guiding Principle brought into the Integrative 
Science co-learning journey by Mi’kmaw Elder Albert Marshall in Fall 
2004. Etuaptmumk is the Mi’kmaw word for Two-Eyed Seeing. We often 
explain Etuaptmumk – Two-Eyed Seeing by saying it refers to learning to 
see from one eye with the strengths of Indigenous knowledges and ways 
of knowing, and from the other eye with the strengths of Western 
knowledges and ways of knowing…and learning to use both these eyes 
together, for the benefit of all. 

 

Marshall’s concept includes altruism when he states “for the benefit of all.” This benefit 

was the message from the STEM graduate students. Education in Native communities is a 

deeply personal event as it should be in all communities. This is a lacking focus in my 
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experience in teacher preparation, regardless of content. Let us all reconsider what 

Dewey wrote in 1915 and how it might make sense on our personal academic journeys: 

“Relate the school to life, and all studies are of necessity correlated” (p. 91). 
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