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Abstract 

In this article, the authors describe changes in their insights a decade after they wrote about 
how mathematics was used traditionally in the culture of an indigenous people, the Northern 
Ute. The transition involved a significant reframing of perception shifting their notion of math 
as a noun to one where math is a verb. The personal, professional, and instructional 
implications of this paradigm shift invited the authors to consider where meaning was taking 
place as the instigator of the math acted with an object. They discovered the Ute perspective 
illustrated that the important event happened ‘in the space between’. The authors discuss the 
importance of teachers understanding this position and its effect on teaching and learning. 

 Key Words: Mathematics, American Indian, Culture, Ute, Critical Pedagogy 

Math is a part of our lifestyle too but we don’t have it in the way that the White 
man has it, say… math like times tables, and addition or subtraction. We have 
those things also in our traditional ways of beading, our raising of our horses 
and cattle, or building fences, putting up teepees, etc. If you don’t have your 
culture, if you don’t have your language, your arts and crafts you are just 
another person   out there in the world. If we have our beadwork, our songs and 
dances, if we believe in our old ways, our traditional ways then that is going to 
uplift us someday while the world fails around us. We will have something to 
fall back on. Right now we can still live in a White world; we are in a White 
world. My dad   says we’re considered White people because we speak their 
language; we go to work and pay bills. We are not like Indian people the way 
we used to be but we still have a part of our Indian ways and that belongs to us. 
We should hang on to that. It’s good to have your culture and your language to 
fall back on.  It gives   you a good feeling to know it is a part of you and that is 
where you came from. 
(Personal conversation with Fabian Jenks, Ute Tribal Elder, February 2001) 
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Introduction 
 
We (Barta and Shockey, 2006) opened with this quote a decade ago and use it again as a 

stepping off point to now reconsider how our thinking has changed concerning 

ethnomathematics.  

In the years since those words were first spoken much has indeed transformed. Today, 

fortunate scholars and interested students and teachers can easily locate a plethora of books on 

ethnomathematics with a click of a finger. Yet, we remember a time not so long ago when as 

new students to the study few if any single book existed. Rather, to consider the field, we had 

to read eclectically. Knowledge was constructed as we considered where overlap existed in the 

research and literature involving anthropology, mathematics, sociology, linguistics, and 

psychology, cognition, etc. Overlap was important but just as vital were the perceived ‘gaps’ or 

the ‘spaces between’ where different subjects being compared helped inform the learner 

pressed to seek emerging vantage points striving to understand the implications of such 

coexistence. This reciprocity of influencing and being influenced by two or more disparate 

viewpoints was to us a critical aspect of better understanding the “space between” and is a 

main topic we will discuss further in this paper. We now expand on this topic to discuss our 

personal transformations related to our scholarship and in particular that article written. 

Additionally, we will explain how our new perspectives shaped and continue to shape the work 

we do, the insights gained, the new stories told and the pedagogy and curriculum that we 

create. 

Positioning 
 
Ten years ago, we admit we hardly considered the positionality we expressed through our 

research on the mathematics of the Ute. Looking back and judging now we assumed an ‘us vs. 
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the other’ perspective sharing what we had learned through our scholarship in an act of respect 

and appreciation. We see things differently today and will try to describe the transition that has 

occurred within us. Today we are much more aware of the critical need to consider one’s 

position before striving to understand what is occurring through interactions within and 

between others. For instance, both the authors were educated within the traditional Eurocentric 

paradigm. Neither of them are American Indian.  The authors speak no native languages nor 

practice indigenous traditions. They do not live on a reservation or with the communities 

comprised of human beings who are American Indian.  As scholars, they traveled to the 

reservations and developed professional working relationships with the community elders who 

understood their interest in learning about traditional uses of mathematics in native cultures 

and trusted their sincerity in using these understandings to try to improve the mathematical 

educations their sons and daughters, nieces and nephews received. Yet, we seem to have been 

granted temporary entry gaining a brief glimpse of the lived applications of mathematics in the 

lives and meaning of our Native informants. We were transformed by our interactions, 

professional and personal with our American Indian or First Nations colleagues. It is our belief 

that one can never return to being the same person they were following any diverse interaction. 

We can never return to that same place we once occupied nor think about things in entirely the 

same way as we once did. 

As the comparison between cultural influences of knowing and using math was made between 

our western ways of mathematical understanding and that of other cultures, we discovered a 

new space. It was in this ‘space between’ that we came to realize much more profoundly we 

saw others and ourselves using mathematics to think and do.  
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Border Crossings and Singularity of Space 
 
In traditional education, the mathematics and science taught in schools seldom includes overt 

connections with culture. This education positioning, whether intentional or unintentional is 

often non-contested and rather is provided as the superior standard against which to judge all 

others. Many math students and teachers today still do not even know the term 

ethnomathematics; it is no wonder their instruction and curriculum in relation to culture is 

more a reflection of what has been than what could be. 

It really should come as no surprise. The majority of university teacher educators were 

educated in similarly consistent settings. While many do value culture and diversity few have 

any real practice or experience in multiculturalizing their mathematical instruction or their 

curriculum. It is nearly impossible to recognize what has never been seen. Consequently, many 

students view mathematics as a spectator sport rather than one in which they can participate. 

Perso (2002) contends that the mathematics taught in schools exclusively reflects a “western-

techno mathematics”.  Its roots lie in the creation of a thought pattern resulting from a 

Cartesian worldview developed in the 15th century that has since been accepted as the standard 

for not only mathematical and scientific endeavors, but has been infused into virtually every 

aspect of behavior of modern western-based societies around the world.  This perspective 

includes a perception of linear deductive logic and separate objectification of the world and 

things found in it.  

For the Native American student, this cultural disconnection poses additional obstacles for 

achievement. It is as if the child were being asked to see through two different pairs of 

glasses; one which includes a perception of “reality” based on a dependence on the western 

worldview, a subject, whose concepts, content, and information are encased in a cloak of 
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western impression and definition, and the other, a mathematical expression of life and 

animation. One term is based on a definition of math as a noun and the other instead 

understood as a verb.  

Glen Akinhead, University of Saskatchewan uses the phrase “crossing the border” to 

describe the boundaries students must navigate to obtain new scientific knowledge.  I 

believe the same can be said for mathematics. (p. 87). Soloman (1998) adds that 

coming to feel comfortable within this new territory is, for most of young students, as 

long and slow a process as joining a new tribe might be. To make it even more difficult, 

the students find that while they learn, their own culture of everyday life and meaning 

continues to intrude on every side because “their own culture of everyday life and 

meaning continues to intrude on every side” (Soloman, 1998 p. 171). 

Native students, who may already feel separated from the culture of school, may feel 

doubly removed from the subculture of math and science classes, and, may find it even 

more difficult to negotiate “meaning from one domain to another” (Cajete, 1999, p. 97). 

Saxe (1982) in his review of mathematics studies concerning indigenous students found 

that many Native American students experience particular difficulties in solving 

mathematical problems when the problems are not perceived as being culturally 

relevant. The National Council of Teachers of Mathematics (NCTM) has articulated the 

necessity for all students to more fully understand the many connections that exist 

between mathematics and its real world applications (NCTM, 2000).  

What we describe is a singularity of space constructed in classrooms that limit true 

student understanding of what mathematics is and the role it plays in their lives. From 

such a position majority students mistakenly conceive the mathematical superiority of 
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this one type of ethnomathematics.  For the minority student, the cultural ways of 

knowing and doing of their community are devalued as they must strive to learn from a 

different cultural paradigm often without any overt or intentional instruction to help 

them gain those necessary skills. Developing a third space, or the space that exists 

between we suggested is of paramount importance in helping our students truly 

succeed. 

The Third Space or the Space Between  
 
We accept the position of opportunity as opposed to an “us and them” approach when 

considering Jenks’ quote above. Seminal research conducted by Lipka and Mohatt (1998) in 

collaboration with Ciulistet (a group of Yup’ik educators) began to reveal strategies to 

reconcile two cultures, the culture of school, and the Yup’ik culture. The reconciliation process 

offered insights into “third space” described by Likpa, Sharp, Adams and Sharp (2007) citing 

Gee (1996): 

Gee’s (1996) concept of borderlands describes the space where two cultures or 
linguistic styles meet but co-evolve into a practice that is not strictly either and 
becomes a new creation. This is theoretically important. Classrooms have the 
potential for being these “third spaces:” belonging to not one or the other, but 
both. These third spaces have the potential to become productive uncharted 
zones between school and local cultural knowledge and norms. From a critical 
pedagogical perspective, this third space has the potential for changing 
historically situated authority structures. (Lipka, et al., 2007, p. 97) 

 
The third space, a term often used in informal science literature as well, may also be 

considered as an intellectual, abstract space where research attempts to situate findings in 

beneficial ways for individuals. This space may be viewed through “Two-Eyed Seeing.”  

Albert Marshall, a Mi’kmaw Elder, describes Etuaptmumk (Mi’kmaw word for Two-Eyed 

Seeing): “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 
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ways of knowing…and learning to use both eyes together, for the benefit of all.” 

(http://www.integrativescience.ca/Principles/TwoEyedSeeing/). We contend that through this 

‘two-eyed seeing, an educational system may embrace Native students through respect and 

affirmation of the importance of the individual, culture, and language. 

Looking Back 
 
In 2006, our paper was not informed by the work of Pike (1967) and his introduction of the 

concepts of emic and etic. We did not discuss the possible implications for ethnolinguistics and 

the possible implications for the Ute language of numbers.  Vandendriessche (2016) highlights 

interdisciplinary opportunities that extend into the Ethnomathematics community with 

ethnolinguistics, another view that we had not considered. We had omitted the seminal work of 

Bassanezi (1994) and Rosa and Orey (2013a, 2013b) on ethnomodeling. In our defense, as 

shown by the dates of some of the cited research, we were not informed as the work was not 

yet available. In the past ten years more scholarship is crossing disciplinary boundaries, we 

take advantage of these boundary crossings as we look back and more importantly look 

forward. In the time since, we have more thorough studied the research of Pike, 

Vandendriessche, Bassanezi, and Rosa and Orey, and others. Leontiev was yet another highly 

influential scholar helping to guide our thinking. 

Alexei Leontiev, a highly influential Soviet scholar of the 20th Century and a student colleague 

of Vygotsky, was instrumental in developing a socio-historical” approach to psychology. He 

professed human activity as a central focus of understanding human psychology. He described 

the importance of the activity involving real individuals working in groups or in situations 

expressly interacting with physical objects and activities in the world. He discussed the 

relationship that is formed as a human being interacts with others or with objects. It is within 
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this interaction, this third space, or this place between where a new meaning is realized.  

Acknowledging this space between is profoundly important in developing thought and 

understanding.  

How then does one begin to discover such space? Alan Bishop (1991) describes ways to access 

mathematical interaction in multiple human activities that involve counting, measuring, 

designing, locating, explaining, and playing. Bishop’s six as many refer to them has served a 

framework for many of us working in the Ethnomathematics program. In 2006, we employed 

Bishop’s activities as the lens to consider the mathematical ways of the Ute people. This 

framework exposed the space between mathematics and Ute culture has it illuminated the 

effect of mathematics on the people and reciprocally the influence of their cultural community 

on mathematics. Today, as suggested by Shockey and Silverman (2016) we include calendar as 

a seventh element to be included in Bishop’s (1991) framework.  

Mathematical Ways of an Aboriginal People: The Northern Ute 
 
In the Ute language, there is no one specific word for mathematics. Ute Elder Fabian Jenks 

professed,   

“You white men make it a noun, for us it is a verb; we name it as we use it. 
When we hunt, cook, chop wood, etc. it is math. In Ute there are many names 
for math!” (Personal conversation – May 2004)  

 
We consider this single statement to be one of the most profound of all that indigenous 

colleagues have shared with us.  It demonstrates numbers are alive and that shows itself to us 

through its use. It confirmed what we had learned in our educational instruction as teachers, 

that for students to be successful they must participate in relevant and active engagement in 

such instruction. It is insufficient for the teaching to be framed in some vague or ambiguous 

word problem or in the lived experience of the instructor.  Rather for Ute and other Native 
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children on the Rez: to learn and understand us, we had to connect with their authentic 

interactions and those of the cultural community in which they were enculturated. For children 

to succeed they had to dance with the numbers.  

The	Third	Space	in	Aboriginal	Measuring	and	Designing		
	
In returning to our original article we again witness the third space in what we had described.	

Rather than creating a set of universal measurement standards Ute measurement was very 

contextualized and individual. A stick or a length of rawhide for instance possessed its own 

length that could then be used as a standard or comparison with another object.  One Elder 

stated, “Everything was built with a measurement within itself.” Parts of the body such as 

hands, length of an outstretched arm, paces, etc. were used and were specific to the person to 

which they belonged. In essence, each person carried with them their own standard units and 

thereby what one constructed was proportionately appropriate for the user. Hide shirts, 

buckskin dresses, moccasin footwear, and even tools and weapons were made with the body 

of the person acting as a measurement template.  

The following examples illustrate that in many indigenous communities what was measured 

or designed was implicitly framed within the relationship between the maker/being and his or 

her intent, the object, and the act involved situated in the context in which each existed as an 

active participant. This relationship is illustrated in the discussion of Ute measurement, 

“…Ute measurement was very contextualized and individual” (Barta & Shockey, 2006, p. 84)  

and in descriptions of the use of body dimensions Lipka, Shockey, and Adams (2003) for 

constructing a Yu’pik kayak. Measurement for the Ute people is important in cooking. 

Beyond the notion of a ‘pinch of this’ the Ute’s understood that “a woven bowl” (Barta 

& Shockey, 2006, p. 85) satisfied a volume requirement for cooking. For example, if a 



Journal of Mathematics and Culture 
December 2016 10(3) 
ISSN-1558-5336 

25 

mom or dad prepares a certain dish for the family they would use a bowl that they knew 

would properly hold the ingredients. 

In effect anytime after the same dish could be properly prepared by using the bowl itself 

as a kind of measuring device.  The preparer would know from experience (and 

interaction with the bowl) how full or how much fuller it would become as ingredients 

were added.  The volume of the bowl (the amount in which it was filled) allowed for a 

certain number of people to be fed. The cook could increase or decrease for more or less 

guests by considering that effect on the volume of the bowl. One Elder stated, “When we 

had guests Mom would always use the brown bowl to make the meal because she knew 

that it would feed the number of people coming.” (Personal conversation, April 2005) 

On a different scale, Lipka, and Mohatt (1998) found that fish racks built by Yu’pik 

people were built with respect to the body measures of the builder that led to an outcome 

related the amount of fish the rack would hold. The Yu’pik builder understood that the 

rack needed to hold enough fish to get through the long arctic winters. Over time and 

through both observing and learning from others, Yu’pik people knew how much fish 

was typically needed by those they fed to carry them through the winter. They also knew 

the optimal capacity of their racks. A calculation occurred considering variables of fish 

needed for winter and the amount of fish a rack could hold for drying. The 

builder/fisherman was very conscious of the calculations they were making and the 

importance of being right. 

With respect to spatial reasoning, “The beadworker typically used their sense of what looks 

good rather than making strict mathematical calculations to produce work” (Barta & Shockey, 

2006, p. 85). The design that was imagined and then translated into a physical pattern was 
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inextricably reliant on who it was for and the message or dream the beadworker strove to 

communicate. Many examples of this mind to fingertip reasoning have been revealed in 

Ethnomathematics scholarship (Shockey & Pollington, 2005; Shockey, 2006).  
Various calendars were used again reflecting the important relationship between the system of 

measurement (calendric) and the importance of such timing or measurement that in part 

determining when important cultural and social events throughout the year were to take place. 

 “The Ute calendar was organized in relation to the moon and the various positions and shapes 

of it” (Barta & Shockey, 2006, p. 97). Calendars have been important for groups for centuries, 

see for example Bjarnadottir (2010). Penobscot basketmaker Paula Thorne (personal 

communication) shared the importance of the calendar with respect to harvesting sweet grass. 

Sweet grass is harvested after it blooms thus assuring that the plant thrives and will be there 

year after year, harvesting before the bloom would lead to the plants demise. When to hunt 

certain animals, harvest and dry different types of fish, participate in specific traditions or 

ceremonies, or travel to ideal locales to renew social bonds with distant relatives were 

determined by living within this circle of time. Man and woman were not mere spectators 

within these culturally negotiated calendars rather they too played a vital and important role in 

its design and result. 

Perimeter,	area,	volume	were	measured	in	very	practical	ways.	A	person	constructing	a	

shade	house	to	provide	comfortable,	cool	protection	against	the	summer	sun	for	instance,	

would	“step	off”	a	distance	and	count	the	steps	that	were	taken	to	create	the	size	of	house	

to	comfort	ones	family.	The	floor	area	of	a	shade	house	or	teepee	was	determined	

adequate	if	its	space	served	the	function	for	which	it	was	constructed.	

Distances were described as a function of time and/or speed it took one to make the trip. A 
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long journey was described by counting the number of sunsets, which elapsed during the 

travel. The light of the day was important; it was less difficult and safer to travel during 

daylight so sunsets provided an obvious stop to a day. Travelers would segment a trip into 

increments based on the time from sunrise to sunset. The speed or mode of travel (on foot or 

on horseback) influenced the “distance” traveled making the trip faster or longer. 

Volume was considered by how much of something a vessel or container could hold. Weight 

of an item was always considered in relation to the person hefting or feeling; they made the 

determination if to them something was heavy or light. For cooking and food preparation, 

measurement again played an important function. Those doing the cooking used pinches, 

handfuls, and dashes of ingredients (such as crushed berries, salt, and other flavorings) as 

standard units. The experienced cook knew that a particular bowl or woven container when 

filled to a certain level would produce a specified amount to food. If the cook was preparing a 

meal for a greater number of people the container could have more added to it as the cook 

knew from previous experience how much more food would result. 

Reconsidering what we had learned we see more deeply that the space between our western 

ways of understanding and that being expressed, clearly illuminated the life in numbers our 

cultural translators were sharing.  For them, these were not figurative references at all but 

rather concrete examples of the matherizing (the active use of math) they were living! Indeed, 

each object did contain its own measurement along with a plethora of other information 

(temperature, pliability, density and weight, resiliency, etc.) that would make itself usefully 

available to one who had a specific need for such information in a relative context. 

In discussing fractions, we learned that a recently harvested deer for instance could be shared 

equally even though different amounts of meat were provided to various families. Again, what 
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dictated the importance was not an abstract measurement (one-half, one fourth, etc.) but how 

the use informed the understanding of the math that lived within. An Elder may be gifted a 

prime cut or his or her family an “equal” portion based on their stature within the community 

or the size of their family. Similarly, an equal amount (albeit lesser in weight or what part of 

the deer it came from) might be offered to someone younger or with fewer mouths to feed.  

When we stop to consider this perspective, consider how odd it must be to a child in this 

community to learn fractions exclusive of context as the teacher is teaching them about halves, 

fourths, eighths, or sixteenths!  The obvious question for anyone attempting to make sense of 

the discussion must be, “One - fourth of what?”  

In Conclusion – Implications for Scholars, Teachers, and Students 
 
 As previously stated, we see the article we wrote years ago in a much different light. Our 

‘noun dependent’ reference of mathematics has become much more animated and better 

considered the verb Fabian suggested. Looking back using this lens, we realize there is a whole 

new story or meaning in that article. It is humbling to admit that it seems originally we heard or 

better stated, understood only a part of what Ute Elders were expressing. It was not until we 

ourselves became border crossers, willing tourists in the space between that a clearer 

understanding of how expansive mathematics in action truly is.  

We suggest that scholars, teachers, and students can also make similar passage if they first 

consider how the reality they experience and the understandings they make are invariably 

derived in such in-between spaces. As we each engage the other, we become open to the 

realization that neither “we” or “they” really hold exclusive rights to who gets to define reality 

but rather all true understanding is an ongoing negotiation in this ‘third space’. We believe that 

instruction and curriculum emanating from this space between cannot be adequately simplified 
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into a neat and tidy model. Rather each of us must discover for ourselves the life in numbers as 

participate in it. 
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