
 

EXAMINING NATIVE AMERICAN EPISTEMOLOGICAL BELIEFS 
 
 
 
 
 
 
 

A Thesis by 

Tera L. Bird 

Bachelor of Arts Degree, Wichita State University, 2009 

 

 

 

 

Submitted to the Department of Counseling, Educational and School Psychology 
and faculty of the Graduate School of 

Wichita State University 
in partial fulfillment of  

the requirements for the degree of 
Master of Education 

 
 
 
 
 
 
 
 
 
 

May 2012 
 
 
 
 
 
 
 



 

 
 
 
 
 
 
 
 
 
 
 
 

© Copyright 2012 by Tera L. Bird 

All Rights Reserved 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



iii 

EXAMINING NATIVE AMERICAN EPISTEMOLOGICAL BELIEFS 
 
 

The following faculty members have examined the final copy of the thesis for form and content, 
and recommend that it be accepted in partial fulfillment of the requirement for the degree of 
Master of Education with a major in Educational Psychology.  
 
 
 
 
 
 
 
________________________________________ 
Marlene Schommer-Aikins, Committee Chair 
 
 
 
________________________________________ 
Susan Unruh, Committee Member 
 
 
 
________________________________________ 
Kathy Strattman, Committee Member 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



iv 

DEDICATION 
 
 
 
 
 
 
 
 
 

To my parents.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 

 
 

 
 



v 

ACKNOWLEDGMENTS 

 I would like to thank my thesis advisor, Dr. Marlene Schommer-Aikins, for her 

invaluable guidance in writing this thesis, and her passion for conducting research with the 

Native American population.  I would like to extend my gratitude to my committee members, Dr. 

Susan Unruh and Dr. Kathy Strattman for the wonderful ideas, suggestions, and time they put 

into this thesis.  I am very grateful to everyone who volunteered to be interviewed for this 

research.  I would like to acknowledge Mr. Jeff Watkins and the Cherokee Nation immersion 

school.  To my husband, Lee Bird, thank you for your support. To my friend, Melinda Mueller, 

thank you for your friendship and support as we experienced this process together.  Finally, my 

eternal gratitude goes to my parents who have believed in me, encouraged me, and given me the 

opportunity to gain this education. I am forever grateful for your love and support.  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 



vi 

ABSTRACT 

The purpose of this study is to examine the epistemological beliefs of Native Americans 

in order to gain a better understanding of their beliefs about the nature of knowledge and 

learning.  Fifteen adults were interviewed to obtain information related to their beliefs about the 

source, justification, stability, and structure of knowledge as well as their beliefs about the speed 

of learning, ability to learn, and their degree of trust in authority.  Results confirmed that women 

attributed a larger percentage of the ability to learn from inborn characteristics, while men 

attributed a larger percentage of the ability to learn from learning how to learn. The results also 

confirmed that older participants were more likely to believe that the average person learns 

moderately fast, participants that disliked math were more likely to believe that the average 

person learns moderately fast, and participants that liked math were more likely to believe that 

the average person learns fast.  
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CHAPTER 1 

INTRODUCTION 

Rationale  

Epistemological beliefs encompass both the idea of what knowledge is and how it is 

acquired.  The implications of epistemological beliefs affect educators, psychologists, and 

anyone working with people, as they play a part in how each individual learns and experiences 

the world around them.  Since research began on epistemological beliefs, three primary areas of 

interest have been explored.  They include the various models of epistemological beliefs, the 

influence that epistemological beliefs have on thinking and reasoning, and epistemological 

beliefs as a system of independent beliefs (Hofer & Pintrich, 1997).   

Epistemological research originated with William Perry’s scheme of intellectual and 

ethical development.  Perry’s (1968) model suggests that epistemological beliefs change through 

a sequence of stages in a linear fashion.  Perry’s work provided the foundation for future 

research exploring the complex nature of epistemological beliefs.  Inspired by Perry’s (1968) 

work, the reflective judgment model proposed by Kitchener and King (1990) recognizes seven 

reflective judgment stages ranging from pre-reflective to reflective thinking.  While both Perry 

and Kitchener and King saw epistemological beliefs as unidimensional (one complete belief that 

changes over time), Schommer (1990) expanded the horizon to include a multidimensional 

model (several beliefs that change at various times).  Schommer also developed a questionnaire 

to assess epistemological beliefs.   Another important contribution of Schommer’s 

epistemological theory is the idea that epistemological beliefs may develop independently.  More 

recent work by Schommer-Aikins (2004) introduced the idea that epistemological beliefs are 

embedded in other social systems.  Stemming from this idea, Belenky, Clinchy, Goldberger and 
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Tarule (1986) further developed the research on epistemological beliefs to include research on 

women’s ways of knowing.  A central feature in the model proposed by Belenky et al. is the role 

of self in relation to both other people and knowledge.  When incorporating all information from 

the aforementioned models of epistemological beliefs, it appears that epistemological beliefs are 

multifaceted and social interactions are an intimate part of the nature of knowledge.  In addition, 

an individual’s culture is a large part of himself or herself which contributes in an important way 

to his or her beliefs about the nature of knowledge and learning.  That being the case, there is 

currently a small amount of cross cultural research in relation to epistemological beliefs and an 

inadequate amount of research and understanding of Native American epistemological beliefs. 

Purpose 

 The purpose of this study is to examine and better understand the epistemological beliefs 

of Native Americans and how their beliefs relate to education.  Specific areas of epistemology 

that are of concern are Native Americans beliefs about the source of knowledge, justification of 

knowledge, degree of trust in authority, stability of knowledge, structure of knowledge, ability to 

learn, and finally the speed of learning.  The intention of conducting interviews using both open-

ended and semi-structured questions is to gain an in depth understanding of the culture and 

examples of epistemological beliefs.  

Overview 

 This study involves a brief overview of epistemological belief research and an in depth 

look at Native American views and beliefs in an attempt to gain an understanding of how Native 

Americans view knowledge and learning.  Chapter 2 begins by briefly discussing the relevant 

epistemological belief models and how they have contributed to the epistemological belief 

research as a whole.  Chapter 2 then goes into an in depth presentation of existing research on 
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education unique to Native Americans, beginning with a brief discussion of the boarding school 

era and how it affected the Native American culture.  The boarding school era is important, 

because in the beginning of Native American education, the goal of assimilation guided 

instruction and curriculum (Swisher & Tippeconnic, 1999).  The importance of community and 

elders is then discussed as it relates to the Native American culture.   Native American students 

often have different learning styles from that of Western cultures (Pewewardy, 2002), and among 

these differences is a communal view of learning as opposed to an individualistic view of 

learning as seen in Western cultures.  This communal view of learning involves teachings from 

the elders in the community.  The importance of these teachings is briefly discussed and then tied 

into the various learning styles of Native Americans.  A thorough analysis is then presented 

about the Native American learning styles, namely their need for reflection time, incorporation 

of life experiences into the learning process, and their preference for field-dependent learning 

which requires them to view the concept as a whole before breaking it down into the component 

parts. Finally, the importance of Native American language is examined along with the 

importance of family.  Chapter 2 ends with a discussion of the lack of understanding of the 

Native American culture and the effects that this has on their education.   

 Chapter 3 introduces the methodology that was used in the present study.  Demographic 

information is given along with descriptions of the materials used, an overview of the pilot study, 

and the procedure for collecting and analyzing data.  Chapter 4 includes both the quantitative and 

qualitative results of the study.  Finally, Chapter 5 contains a discussion of the results as well as 

the theoretical and practical implications, limitations, and implications for future research.   

Research Problem 
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 The purpose of the study was to explore the epistemological beliefs of Native Americans 

and a total of 10 questions were addressed.  This study addressed the following areas relevant to 

Native Americans’ epistemological beliefs. 

a.) What is knowledge to the Native American?  

b.) How much do Native Americans value academic education versus education from their 

family?   

c.) What are Native Americans’ beliefs about the source of knowledge? 

d.) What do Native Americans believe about the justification of knowledge? 

e.) To what degree do Native Americans trust authority? 

f.) What do Native Americans believe about the stability of knowledge? 

g.) What do Native Americans believe about the structure of knowledge? 

h.) What do Native Americans believe about the ability to learn? 

i.) What do Native Americans believe about the speed of learning? 
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CHAPTER 2 

LITERATURE REVIEW 

Epistemological beliefs encompass both the idea of what knowledge is and how it is 

acquired.  The science behind epistemological beliefs is an area of extreme interest for both 

educators and psychologists (Hofer & Pintrich, 1997).  Since research began on epistemological 

beliefs, three primary areas of interest have been explored.  They include: the various models of 

epistemological beliefs, the influence that epistemological beliefs have on thinking and 

reasoning, and epistemological beliefs as a system of independent beliefs.  Within these areas of 

interest, many researchers see epistemological beliefs as existing in a unidimensional pattern 

(Perry, 1968); however, Schommer-Aikins (2004) hypothesizes that epistemological beliefs are 

part of a system, generally independent, and represents beliefs in a larger context.  To date there 

are various epistemological belief models and numerous links have been made between 

epistemological beliefs and students’ learning.  There is limited research across cultures and 

there is virtually no research on Native Americans’ epistemological beliefs.  Therefore, the 

purpose of this study is to understand Native Americans’ beliefs about the nature of knowledge 

and learning.   

Brief Overview of Epistemological Belief Research  

  Perry’s model.  Epistemological research originated with William Perry’s scheme of 

intellectual and ethical development.  Perry (1968) conducted his research with college students 

attending Harvard University, and his work has both stimulated and encouraged other research 

about the nature of knowledge and learning.  Based on the Checklist of Educational Values 

(CLEV) and in-depth interviews conducted with his participants, Perry proposed an intellectual 

and ethical scheme of development which assumes ongoing reconstruction of meaning.  Perry’s 
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model includes nine positions which begin with an absolute view of the world in which correct 

and incorrect facts are passed down by authority figures.   These positions end with qualitative 

development in which knowledge is tentative and thought to be acquired through reason and 

inquisition (Hofer & Pintrich, 1997; Schommer-Aikins, 2004). Perry’s model suggests that 

students enter college as dualistic thinkers, expecting true knowledge to be handed down by 

authority figures, and leave college as more engaged, relativistic thinkers (Schommer-Aikins, 

2004).   Although Perry does not present his model as a formal developmental process, Hofer 

and Pintrich (1997) suggest that the positions within his model do follow a Piagetian-type 

scheme.  In other words, Perry’s model suggests that epistemological beliefs change through a 

sequence of stages in a linear fashion.  Perry’s work provided the foundation for future research 

exploring the complex nature of epistemological beliefs.    

The reflective judgment model.  Inspired by Perry’s (1968) work, the reflective 

judgment model proposed by Kitchener and King (1990) was also developed using interviews.  It 

examines the different ways that individuals justify knowledge.  Kitchener and King recognized 

seven reflective judgment stages ranging from pre-reflective to reflective thinking.  In the pre-

reflective level which includes the early stages of development, individuals believe that 

knowledge is both simple and direct.  In addition, individuals in the pre-reflective level view 

knowledge as reality and therefore do not see the need for justification.  In the reflective level, 

which includes the later stages of development, individuals understand knowledge contextually 

and understand that knowledge can be open to question.  As with Perry’s work, the reflective 

judgment model suggests that, in the final stages, individuals understand that all conclusions can 

be reevaluated, and are able to embrace the uncertainty of knowledge.  While Perry claimed that 

his developmental positions served as a path to becoming a relativistic thinker rather than a set of 
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Piagetian-type developmental stages, Kitchener and King claim otherwise.  The stages contained 

in the reflective judgment model are organized, constant, and do follow a Piagetian-type 

developmental process.  Kitchener and King’s reflective judgment model expanded on Perry’s 

work and has been used by many other researchers.  One limitation to the work conducted with 

the reflective judgment model is that lack of minority participation.   

Epistemological belief system theory.  Both Perry and Kitchener and King typically 

looked at epistemological beliefs as unidimensional.  In other words, they conceptualized a 

single complex belief that changes over time in stages.  In 1990, Schommer proposed a 

multidimensional model.  Schommer developed a questionnaire to assess epistemological beliefs 

and, from this, introduced a model which consisted of four factors, including beliefs in fixed 

ability, quick learning, simple knowledge, and certain knowledge.  The four factors brought forth 

by Schommer are each along a continuum, beginning with fixed ability, which is the idea that 

certain individuals feel that knowledge is fixed and others feel that it can increase as time goes 

on.  Quick learning is characterized by a range of ideas from the view that learning occurs 

quickly or not at all, to the view that learning occurs gradually.  Simple knowledge is the belief 

that knowledge is viewed on a continuum, beginning with isolated, unambiguous pieces to the 

belief that knowledge consists of highly interrelated concepts.   The fourth factor is certain 

knowledge, which is viewed on a continuum ranging from absolute to fluctuating.  

A central contribution of Schommer’s epistemological theory is the suggestion that 

epistemological beliefs may develop independently.  In addition, Schommer began an empirical 

investigation to study the proposed dimensions, and also introduced research to link classroom 

learning and performance to epistemological beliefs.  The epistemological belief questionnaire 

was also an important contribution made by Schommer (1990).  After reviewing the history of 
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epistemological belief research, it is apparent that there is a need for qualitative studies in future 

exploration of this area.  When Schommer initially began to develop her epistemological belief 

questionnaire, ideas for the questionnaire were developed using the qualitative research that 

preceded it.   

More recent work by Schommer-Aikins introduced the notion of an embedded systemic 

model (Schommer-Aikins, 2004).  Within Schommer-Aikins’ (2004) embedded systemic model 

there are six systems present.  The systems include cultural relational views, beliefs about “ways 

of knowing,” beliefs about knowledge, beliefs about learning, classroom performance, and self-

regulated learning.   In sum, Schommer-Aikins proposed that epistemological beliefs are 

embedded in other social systems.  This is similar to the work of Belenky et al. (1968) because 

this work highlighted social relationships in the process of knowing.   

Women’s ways of knowing.  After Perry’s work, Belenky et al. (1986) continued the 

research on epistemological beliefs to include the study of women’s ways of knowing.  Belenky 

et al. interviewed only women and did not assume that epistemological beliefs occurred in stages 

but that individuals could have different epistemological perspectives.  These perspectives 

ranged from received knowledge which is viewed as either good and bad or right and wrong to 

constructed knowledge which occurs when an individual believes that he or she is a part of 

knowledge construction and that knowledge can be both constructed and reconstructed (Hofer & 

Pintrich, 1997).  Belenky et al. brought forth the notion that self concept and social relationships 

are involved in an individual’s beliefs about knowledge (Schommer-Aikins, 2004).   The most 

important contribution made by Belenky et al. was their idea of connected and separate knowing.  

Separate knowing diverges from connected knowing because separate knowers believe that 

assertions must be questioned and supported, and connected knowers believe that part of the 
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process of evaluation includes understanding another person’s perspective (Hofer & Pintrich, 

1997).   Belenky et al. focused their research on the source of knowledge as opposed to the 

nature of knowledge which was the primary focus of Perry’s work.  The women’s ways of 

knowing model has been particularly useful at the college level.  A main feature in the model 

proposed by Belenky et al. is the role of self in relation to both other people and knowledge.  

Furthermore, the most recent theorists suggest that both men and women use both separate and 

connected knowing (Schommer-Aikins, 2004).   

Culture and epistemological beliefs.  Both Perry and Kitchener and King see 

epistemological beliefs as existing in a unidimensional pattern.  Schommer-Aikins views 

epistemological beliefs as multidimensional and she also suggests that they are embedded in 

other social systems.  In short, the contemporary view is that epistemological beliefs are 

multifaceted and social interactions are an intimate part of the nature of knowledge.  There exists 

very little research on epistemological beliefs across cultures, and a dearth of understanding of 

Native American epistemological beliefs.   

The remainder of this chapter presents educational concerns of Native Americans and 

how epistemological beliefs may be a contributing factor in these concerns.  The two major 

problems which exist include Native Americans extreme dropout rate in school and distrust of 

the educational system.  The literature review will provide information to help understand the 

pre-cursers to this problem and provide a glance into the Native Americans epistemological 

belief system and how that might clash with the mainstream educational system.  The historical 

contributors will include the influence of boarding schools in the years 1879-1980, the Native 

American emphasis on community and collectivism, importance of elders, Native American 

learning styles, language, and the importance of family.  It is important to understand Native 
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Americans’ epistemological beliefs since there is evidence to suggest that all of these factors are 

either ignored or misunderstood by the educational system that exists today.  In other words, 

there may exist an epistemic clash between Native Americans and the majority culture.  This 

clash may be contributing to Native Americans extreme dropout rate in school and distrust of the 

educational system.  

Historical Contributors 

Original goal of education and its effects.  Beaulieu (2000) pointed out that the 

dominant culture’s goal of education for Native American students was enabling the students to 

leave their tribal communities for opportunities in higher education and employment.  Many 

Native American students saw this goal as a problem because they did not wish to leave their 

community and cultural home, but rather they preferred to integrate their education with their 

community and home.  When attempting to understand learning among different Native 

American cultures, it is important to remember the role that the boarding school area played in 

Native American students’ current feelings about the education system.   

In the beginning of Native American education, the goal of assimilation guided 

instruction and curriculum (Swisher & Tippeconnic, 1999).  This goal seems to be a result of the 

original European settler’s view that, in order to educate Native Americans, schools must teach 

them to be like the majority culture.  As history reveals, education for the Native American has 

not always been positive and has not always allowed for Native Americans to embrace their 

culture.  “Just as the cultural genocide brought about by education for assimilation was a series 

of conscious acts, resistance and change must be conscious acts.” (Roppolo & Crow, 2007, p.23).  

The cultural destruction that has plagued Native Americans since the days of boarding schools is 

one of the main contributors to the Native American communities’ distrust of the American 
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education system today (Russell, 2002).  Fryberg and Markus (2007) suggest that it would be 

beneficial for Native American students if their negative feeling toward the education system 

could be neutralized and, if possible, transitioned into a more positive view of education today.  

In order to accomplish this, the education system must acknowledge the past and attempt to 

understand the different ways in which Native American people see and understand the 

acquisition of knowledge.   

Community.  When examining current research involving Native Americans, an 

important piece to the puzzle emerges, the significance of community.  Pewewardy (2002) 

discusses the influence of the Native American student’s tribe, family, and elder role in his or her 

learning styles. These roles of Native American community members may also relate to the 

epistemological beliefs of Native Americans.   It is evident that Native Americans place 

significance on the community as a whole rather than on each individual.  This sense of 

community can be seen in both the learning and leadership styles of Native Americans.   

Native American students often have different learning styles from that of Western 

cultures (Pewewardy, 2002).  Among these differences is a communal view of learning as 

opposed to an individualistic view of learning as seen in Western cultures.  This idea of 

community often emerges in two aspects within the Native American culture, leadership as well 

as truth and responsibility.  When looking at leadership, Native Americans see leadership in 

situations that involve a community of people as opposed to the Western idea of leadership 

which is more rooted in the individual (Warner & Grint, 2006).  In many Native American tribes, 

there are several leaders rather than only one.  The notion of community importance is also 

evident in the literature which discusses the Native American idea of truth and responsibility.  

When discussing “truths” in life, Hester and Cheney (2001) suggest that Native Americans 
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follow a notion of responsible truth.  Hester and Cheney (2001) describe the Natives’ view of 

responsible truth as the belief that what is true for each individual is also true for the populace. 

This notion of responsible truth can also be seen in the “epistemological thoughts” of Native 

Americans.  According to Hester and Cheney (2001), Native Americans do not focus on the 

abstract with regards to knowledge about life; rather, they focus on a responsible truth and base 

their beliefs about knowledge of what is considered applicable and beneficial for the community 

as a whole.  Native Americans generally come from a more collectivist culture than that of 

Western society (Pewewardy, 2002).  This is evident in the focus on community within the 

culture.  When asked about their epistemological beliefs, Native Americans may base their views 

on the culture as a whole rather than giving an individualistic response.  When considering that 

culture and epistemological beliefs are related, it could be expected that the importance of 

community within the Native American culture would also pertain to the epistemological beliefs 

of Native Americans.  

The idea of community importance in the Native American culture is likely to be present 

in their education as well.  For Native American high school students, Fryberg and Markus 

(2007) found that viewing themselves as interdependent rather than independent allowed for 

greater academic success.  In addition, Fryberg and Markus (2007) found that when Native 

American students viewed themselves as entirely independent, their academic performance 

actually decreased.  Self determination is another quality which allows individuals to excel in 

their educational goals and may have a different meaning for Native American students.  When 

comparing Navajo views of self-determination with Anglo-American concepts of self-

determination, Manuelito (2005) found that Navajo people base their idea of self-determination 

on a commitment to their community and on working towards a communal goal.  This idea is 
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nearly the opposite of the traditional Western views of self-determination which often focus on 

the individual (Manuelito, 2005).  The importance of community for Native American students is 

seen in their self-determination as well as academic performance, both of which are keys to 

academic success.  

Elders.  Knowledge is highly valued in the Native American community.  Among Native 

American people, status is measured by knowledge of the culture and general knowledge of life 

rather than material wealth and power, making elders who have a great degree of knowledge 

holding high status positions (Grover & Keenan, 2006).  Another prominent aspect of Native 

American culture that often shows up in the literature is the importance of elders in the 

community.  Pewewardy (2002) discusses several explicit values that are shared by many Native 

Americans that are not necessarily popular among Western cultures.  These include the 

admiration of elders and the importance of cultural authority.  Manuelito (2005) found that many 

Navajo tribe members felt that people who obey ancestral teachings and actively participate in 

their spirituality are thought to be well educated.  Although these values are not exhaustive, they 

may give insight into the learning styles of Native American Indians.  Again, the role of 

leadership also includes the importance of the elder in Native American cultures.  While keeping 

in mind the importance of elders, it is useful to note that the elders in Native American 

communities tend to place more weight on the spoken word rather than the written word of the 

culture (Warner & Grint, 2006).   

Learning Styles.  When examining different learning styles of Native Americans, the 

literature recurrently brings forth an important concept, the need for visual learning.  Roppolo 

and Crow (2007) suggest that Native American students are both visual and holistic learners.  

This need for visual learning goes hand in hand with the elders’ focus on visual learning.  Often 
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times in Native American education among the tribal community, children and adults are taught 

through stories and paintings which emphasize the need for visual supports and spoken rather 

than written instruction.  This idea of storytelling alludes to another concept that arises in the 

literature on Native American learning.  Native American students learn best when they are able 

to first view the entirety of the concept as opposed to viewing each piece separately.  

Pewewardy (2002) suggests that one fundamental difference between the learning styles 

of Native Americans and Western cultures is that Native Americans are prone to field-dependent 

learning styles.  Field-dependent learners cannot easily break down information to the 

component parts, they must first see the to-be-learned concept as a whole (Witkin, Moore, 

Goodenough, & Cox, 1977).  As this applies to Native Americans, they tend to learn based on 

the whole picture rather than viewing the parts and whole separately as is sometimes seen in 

Western education.  Each lesson may seem to be isolated from the other lessons.  Formal 

learning may seem unrelated to their culture and or daily life.  Native American students may not 

feel as though education through schooling is the only or most important form of education in 

their lives.  Rather they see education through schooling to be one part of the more broad 

education, that which comes from life (Banks-Joseph & McCubbin, 2006). 

Knowing this, it seems that educators should take into consideration the fact that many 

Native American students may learn best by incorporating their life experiences and cultural 

experiences into their education.  Pewewardy (2002) suggests that in order to make progress 

while teaching Native American students, educators should understand that, in many of the 

Native American cultures, understanding a concept is easiest if it is presented in its entirety first 

and then subsequently broken down into pieces, as opposed to the opposite which is often seen in 

Western pedagogy. 
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When examining the Ojibwe Indians, Grover and Keenan (2006) found that the oral tradition, 

as with many other tribes, is the foundation for teaching and learning.   Yet another piece to the 

puzzle of Native American learning styles is their preference for visual learning (Pewewardy, 

2002).  Not surprisingly, this preference also comes from their reliance and faith in the elder 

population.  According to Pewewardy (2002), Native American students often perform best 

when they are taught through demonstration, as this is the way that they are traditionally taught 

by members of their family.  In addition to demonstration, Pewewardy (2002) points out that 

visual learning is of particular importance in math related subjects for the Native American 

student.  In order to develop a curriculum and delivery process for Native American students, 

Campbell (2007) utilized a functional-collaborative approach rather than a top-down approach in 

which it is only experts who are responsible for designing and delivering a program to the client.  

In the functional-collaborative approach used by Campbell (2007) all stakeholders contribute to 

the program according to their roles and expertise within the program, allowing for a more 

diverse educational experience.  By incorporating this type of approach in Native American 

education, the students would be equal stakeholders in their education process.   

In order for educators to be culturally sensitive to Native American students, they must 

realize that Native American and Western learning styles are not mutually exclusive (Roppolo & 

Crow, 2007). While attempting to correct the high dropout rate of Native American students 

from high school, Danziger (1992) found that the Native American students not only stayed in 

school, but started to increase participation and perform better overall.  Danziger (1992) noted 

that among the key factors to this success was individualized instruction made to feel less 

threatening to the Native American students.   
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Another important aspect of Native American learning styles is that of reflection time.  Native 

American students will often require more “thinking” time before answering a question (Roppolo 

& Crow, 2007).  Reflective thinking is very common among Native American students at all 

education levels.  Pewewardy (2002) points out that Native American students often take more 

time to reflect on questions when compared to other cultural groups. They may take more time to 

come up with conclusions to a problem and they may also have a tendency to avoid answering 

questions in class until they are sure that they are correct in their response.  Pewewardy (2002) 

brings up an important issue regarding Native American students’ tendency to be more 

reflective, stating that this particular learning style may often times be misrepresented in Western 

cultures.  If a Native American student ordinarily takes a long time to reflect and therefore never 

answers questions in class, the teacher may view this behavior as a lack of motivation on the 

student’s part or even a lack of attention by the student when this is simply not the case. This is 

an important issue to address when teaching Native American students, so that it is not 

misinterpreted in a way that portrays the student in a negative light.   

The issue of reflection time is also important when attempting to understand the 

epistemological beliefs of Native American people, as they may not be firm in certain beliefs 

about the acquisition of knowledge.  Reflection time is brought forth in much of the literature on 

Native American students.  Swisher and Tippeconnic (1999) suggest that traditional Western 

expectations in classrooms may have harmful effects on Native American students.  More 

specifically, teachers may see communication styles as a deficit rather than a way of 

comprehending. If a child does not answer questions in class and is somewhat non-verbal, this 

may lower a teacher’s expectation of that child (Swisher & Tippeconnic, 1999).  This becomes a 

problem for the child, when he or she understands the material well but take a longer time to 
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process.  In addition, Danziger (1992) found that Native American students have a tendency to 

be perfectionists and unaware of time when working on a classroom project; therefore, when 

given flexible deadlines, projects were often of great quality.   

Language.  Roppolo and Crow (2007) make an interesting point regarding language and its 

tie to learning styles.  They suggest that a culture’s learning styles can be seen in its language, 

and a culture’s language should be preserved in order to aid the people in continued education. 

According to Russell (2002), the language of different cultures is tied directly to their worldview, 

because their language sustains their worldview as well as other areas which contribute to their 

worldview such as religion and ethics.  An example of this would be a culture’s religion, which 

evolves as it acquires new languages, such as Christianity.  Russell (2002) suggests during the 

times of Native American boarding schools, the culture and languages of the Native Americans 

were slowly stripped away and replaced with Western culture and language and, as a result of 

this, Native Americans essentially lost a part of themselves.  If language is tied to 

epistemological beliefs, this culture may have had to rebuild their epistemological belief system 

as they were forced to do with their language.   

There is evidence to suggest the mainstream education’s lack of Native American language 

can lead to serious misunderstandings of Native Americans.  A helpful example of recent Native 

American mis-education regarding language occurred at a particular school which was placing 

Native American students in speech-language therapy due to their “Indian accent” (Russell, 

2002).  Although the children could speak English just fine, their accent was regarded as a 

deficit.  Fortunately, this practice was ended when the Office of Civil Rights stepped in.  Another 

example of unfair treatment at the university level of the Native American culture and language 

is seen in the lack of Native American foreign language classes offered at universities across the 
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country, (Russell, 2002).  “Well-roundedness would include, not exclude, the incorporation of 

Native languages into college curricula.” (Russell, 2002 p.104). 

Family.  Banks-Joseph and McCubbin (2006) point out that the importance of family within 

the Native American culture can have direct effects on their education.  Throughout the literature 

on Native American learning, the importance of family has been brought forth, it only seems 

beneficial to allow incorporation of family values into education in order to better serve the 

Native American student population.    

When comparing Native American students who have lived on a reservation and those who 

have not, Fryberg and Markus (2007) found that students who lived on a reservation were more 

likely to view education as it relates to their community and family as opposed to the Native 

American students who have not lived on a reservation, who were more likely to view education 

as it relates to the individual acquisition of knowledge.  Fryberg and Markus’s (2007) finding 

supports the notion that Native Americans living off of a reservation have become more 

acclimated and immersed in Western culture, as they have more individualistic views of 

education.   

Okagaki, Helling, and Bingham (2009) suggest that family support is a crucial area to 

examine when studying retention, success, and involvement in education among Native 

American students.  Based on research conducted with a Navajo community, Manuelito (2005) 

found four domains which constituted an educated individual in Navajo epistemological beliefs.  

Those domains include ancestral wisdom, ancestral teachings, Navajo language, and 

contemporary knowledge.  Both ancestral wisdom and language have been useful in previous 

discussions.  Understanding ancestral wisdom can be measured by the extent to which an 

individual is familiar with his or her clan.  Clans differ depending on the tribe; however, in 
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general, an individual’s clan includes people united by an animal ancestor which is found in the 

geographical area of the tribal homeland.  Ancestral teachings can be measured by the extent to 

which an individual understands the history of his or her family, community, and tribe, as well as 

the environment in which he or she lives.  Language can be measured by an individual’s ability 

to read and verbalize his or her language, as well as his or her understanding of medical 

terminology and conversation skills.  Finally, contemporary knowledge can be measured by an 

individual’s understanding of Native American history, policies, and government.  All of the 

above are considered elements of education in the Navajo epistemological belief system 

(Manuelito, 2005).   

Fryberg and Markus (2007) found that for both European and Asian Americans, gaining an 

education is needed in order to become a good person.  However, Native Americans must put 

family first in order to be considered a good person.   

Lack of Understanding Native American Culture and the Effects on the Educational 

Process. 

Lack of Native American teachers, beliefs, and history.  According to Campbell (2007), 

one main factor relating to the high Native American dropout rate was the lack of Native 

American teachers, both on and off of reservation schools.  Danziger (1992) also points out that, 

although difficult to find, universities should increase the amount of Native American faculty 

members.  They state that, although difficult, this task is not impossible and many things could 

be done to attract perspective instructors.  Manuelito (2005) points out that Native American 

epistemological beliefs are absent from schools as well as teacher preparation programs, even for 

those servicing mainly Native American children.  Increasing the amount of Native American 

faculty could possibly help alleviate this problem.   
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Pewewardy (2002) points out that when the specific learning styles of Native American 

students are utilized and acknowledged by their teachers and even fellow classmates, they may 

become more inclined to succeed in school and feel as though they are a part of the learning 

process. The same can be true for the acknowledgement and study of Native American 

epistemological beliefs.  In order to fully understand diverse learning styles and effectively apply 

this to teaching, one  must also look at the epistemological beliefs that lie underneath these 

learning styles.   Locke and Lindley (2007) highlight an important point regarding social 

studies/humanities courses.  They state that critical social studies courses must recognize that our 

concept of democracy as well as much of the agriculture which aided European settlers in 

avoiding starvation during the 16th century came directly from Native Americans.  Such 

information is often lacking in current social studies/humanities courses at all levels of 

education. 

Teacher/student relationship and teacher role.  When discussing teacher and student 

relationships, Pewewardy (2002) points out that oftentimes when there is a cultural 

misunderstanding between a teacher and a student, the teacher does not understand the extent to 

which Native American culture plays a role in the students’ learning style and may interpret their 

behavior as a possible deficit when in reality it is simply a learning style that the teacher has 

perhaps not encountered.  In the context of this study, misunderstanding may be due to an 

epistemological belief system that may be different from the teacher’s own belief system.   

Fryberg and Markus (2007) found that, when comparing European Americans, Asian 

Americans, and Native Americans, although all groups felt that education was a means to 

success, Native American students expressed several different views of both teachers and 

education than did the other groups.  Both European and Asian American students referred to 
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teachers as role models, while Native American students were more likely to perceive teachers as 

“close others”.  This goes back to the importance of elders and family in the Native American 

culture.  Both family and elders are seen as role models among Native American students, and 

this may be one reason why they see teachers as close others and not role models in their life.  In 

addition, when Native American students were asked about their perception of education, they 

referred to their family, as well as the idea of community success while neither Asian or 

European Americans expressed these views (Fryberg & Markus, 2007).  When comparing Native 

American students with both European and Asian American students, Fryberg and Markus 

(2007) also found that all three groups believed that teachers were there to guide students in the 

acquisition of knowledge.  Native American students felt that the learning process is more 

effective when they have a positive and close relationship with the teacher (Fryberg & Markus, 

2007).  

Motivation to Struggle and Succeed.  Despite evidence of academic ability, postsecondary 

dropout rates are still higher for Native Americans than for any other minority (Jackson, Smith, 

& Hill, 2003).  That being said, it seems imperative to look at the various factors contributing to 

the academic success and failure of Native American students.  When exploring some general 

goals, values, and perspectives on education and the literature on Native American persistence in 

higher education, it seems as though general perspectives on what is important in higher 

education do not adequately fit with the research done on Native Americans.  It is probable that 

Western values of higher education are relevant but not complete for Native Americans.  

Although academic, personal, and sociocultural factors each play a role in higher education for 

every individual, one of these factors or even another still unknown factor may play the decisive 

role for Native American students.  When looking at personal factors, Jackson et al., (2009) 
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found that perception of confidence and competence contributed more to motivation than actual 

grades received.  This may be in part due to the fact that many Native American tribes raise their 

children with a strong focus on family and personal factors.  It only makes sense that people 

raised in this manner will then carry this over to their education later in life.   

In order to effectively assess the key factors to Native American performance and 

persistence in higher education, research must examine the beliefs of Native American students.  

From there it must be determined if there is a way that higher education can better accommodate 

Native American students and therefore increase their ability to persist.  In a study conducted by 

Guillory and Wolverton (2008) that examined what drives Native American students, it was 

found that institution representatives placed a high premium on financial factors, and, in their 

view, financial support drives and motivates Native Americans to persist through college 

completion.  On the other hand, Native American students themselves suggested that in fact 

family and tribal community provided the determination and desire to persist and finish their 

college education.  This is an important finding that gives insight into the differing views of 

Native Americans and educators in general.  Montgomery, Miville, Winterowd, Jeffries, and 

Baysden (2000) found that integrating traditional Native American ways and family values 

within all parts of one’s education life is a very important factor for Native American students’ 

success.  

 According to the literature, family seems to be a key factor for Native American students 

in college.  Guillory and Wolverton (2008) interviewed Native American students and found that 

family was the most frequently mentioned factor affecting their academic persistence.  In this 

study many of the students reported that they were the first generation in their family to attend 

college, while others reported that some of their family members had acquired a college degree.   
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Although they came from family backgrounds with varied education levels, they all reported that 

their family expressed to them the importance of a college education.   According to Guillory 

and Wolverton (2008), the connection for Native American students and their families is so 

strong that they are willing to overcome many difficult situations, including an unwelcoming 

environment, lack of academic preparation, and inadequate financial support in order to persist in 

higher education.  Other research on Native Americans has also discovered similar results 

regarding the importance of family among Native American students in higher education.  

Montgomery et al. (2000) found that many Native American students viewed their parents or 

grandparents as important role models for them in achieving academic success.  Recognizing that 

Indian students are largely influenced by their families is important; however it is also important 

to note that Native American students are often taught differently at home than are mainstream 

students (Morgan, 2009).  Existing research on Native Americans in higher education is showing 

a profound impact on their persistence coming from family. Perhaps this may be the key to 

beginning the understanding of the historically unresolved problem of getting Native American 

students through the higher education pipeline (Guillory & Wolverton, 2008).  

The purpose of the study being proposed is to explore the epistemological beliefs of Native 

Americans, and a total of 10 questions are addressed.  The first question assessed what 

knowledge is to the Native American.  The second question assessed how much Native 

Americans value academic education versus education from their family.  The remaining 

questions addressed Native Americans’ beliefs about the source of knowledge, justification of 

knowledge, degree of trust in authority, stability of knowledge, structure of knowledge, ability to 

learn, and finally the speed of learning.   
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CHAPTER 3 

METHODOLOGY 

Participants 

 Participants in this study were adults from the Cherokee Nation located in Tahlequah, 

Oklahoma and adults living in Wichita, Kansas and surrounding areas.  Demographics from the 

sample were obtained using a short background survey (see Appendix A).  There was a total of 

15 participants (Female = 9, Male = 6).  The participants’ age ranged from 23 to 69 years old 

(M=49; S.D=13.56).  All participants in this study were Native American.  Native Americans 

participating in this study represented 7 tribes, including; Cherokee, Chickasaw, Creek, Ponca, 

Kiawa, Kwapa, and Lakota. The participants reported their primary tribal affiliation: however, 

Indian blood quantum level was not reported in this study.  Participants were from various 

educational backgrounds, reporting their specific education level at the time of the study.  Nine 

participants attended college and completed a degree, while 6 participants had some college 

education.  Participants reported their academic major.  English and Cherokee were the primary 

languages of participants.  Participants also spoke Chickasaw, Spanish, Navajo, Ponca, Sioux, 

German, Kiowa, and Cherokee as a second language.  Participants were invited via email.  All of 

the participants consented voluntarily and were not compensated for their participation (see 

Appendix B).  A convenience sample was collected from the Cherokee Nation Immersion School 

in Tahlequah, Oklahoma and a snowball sample was collected from the director of a Native 

American Program. 

Materials 

Demographics Questionnaire.  Demographic information was collected using a brief 10 

item questionnaire designed to be completed in 5 minutes (see Appendix A).  This questionnaire 

assesses the following: gender, age, tribal affiliation, living situation (on or off reservation), 
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highest level of education completed, academic major, occupation, primary language, and other 

languages if applicable.     

 Epistemological Beliefs Open-Ended Questions.  The nature of knowledge and 

learning was assessed using a brief open-ended questionnaire (see Appendix C).  This 

questionnaire consisted of three open-ended questions that were developed specifically for this 

study to assess both the source and justification of knowledge.  The first question, designed to 

assess the source of knowledge by asking participants what their view of an educated person is, 

came from  a study conducted by Manuelito (2005) which examined the role of education in 

American Indian self-determination.  Two follow up questions were generated in order to 

ascertain how much both family and school contribute to Native American epistemological 

beliefs.  These questions were both developed based on existing research conducted with Native 

Americans outlined in the literature review (Hester & Cheney, 2001; Manuelito, 2005; 

Pewewardy, 2000).   

 Epistemological Beliefs Questionnaire.  The nature of knowledge and learning was also 

assessed using a semi-structured questionnaire (Schommer-Aikins, 2008) which focused on 

mathematical knowledge and learning, and prior educational experience (see Appendix D).  This 

questionnaire focused on mathematics because research has found that people are better able to 

answer questions regarding their epistemological beliefs when the questions are focused on one 

specific area (Schommer-Aikins, 2008).  Discriminative validity is demonstrated with this 

questionnaire because it was able to distinguish between professor and student responses.  

Predictive validity was also demonstrated with this questionnaire because it was able to predict 

student study strategies (Schommer-Aikins, 2008).    Non-leading probe questions aided the 

interview process.  Wording of the questions varied in the actual interviews in order to keep the 
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conversation between the researcher and participant more comfortable.  Examples of non-leading 

probes that were used are the following, “Please tell me more.” and “What do you mean by 

that?”  These questions gave participants the opportunity to elaborate on their thoughts without 

being influenced by the researcher.  To ensure proper understanding of the relationship between 

the interview questions used in this study and the questions being answered by this study, a table 

showing the relationship was constructed (See Appendix E). 

Pilot Study  

 In order to ensure that the materials were appropriate for this population, a pilot study 

was conducted.  The participants for the pilot study included one 58 year old male, and one 56 

year old female.  Both participants reported Cherokee as their primary tribal association.  One 

participant had a bachelor’s degree in business and the other participant had completed some 

college.  Both participants reported English as their native language and neither spoke a second 

language.  One participant owns a small business, and one participant is a director for a major 

company.  Both participants were informed that the researcher was looking for their opinions 

about the questions.  Both participants responded to the entire questionnaire and gave their 

thoughts on each question after answering it.  Participants’ responses during the pilot study were 

recorded, and later transcribed.  All comments and suggestions were compiled by the researcher.   

Generally speaking, both participants indicated that all questions were easy to 

understand; however, they made four recommendations regarding the process of the interview.  

The first recommendation made by both participants in the pilot study was to include both “How 

does education from school contribute to an educated person?” as well as “How does education 

from family contribute to an educated person?”  In the original form, the participants would 

have only been asked one of the previously mentioned questions depending on how they 
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answered the question “What is an educated person?” After participants expressed the 

importance of both questions, the researcher decided to include both in the actual study.  A 

second suggestion from the pilot study is that the researcher should be sensitive to a participant’s 

body language for signs of nervousness, etc.  If a participant’s body language indicates 

nervousness or insecurity then the researcher should give a compliment or encouragement such 

as, “You are giving great answers, we only have a few questions left.” This was noted and was 

taken into consideration during the formal study.  A third recommendation made by pilot study 

participants was that the researcher needs to clarify to the participant that it is ok to use one of 

the example analogies in question nine or their own.  Although the participants were told that 

they could use an example or make up their own, they did not feel that simply choosing an 

example analogy was acceptable.  The fourth recommendation was that the participants might 

find it useful to have a pen and paper to think through their responses.  A pen and paper was 

provided for each participant in the event that he or she needed it.   

Procedure 

 Prior to distributing any research materials, all participants were given a consent form.  

Consent forms were signed by each participant in the study and collected by the researcher.  

Participants were also provided with a copy of the consent form for their records, if they chose to 

take it.  There were 15 interviews personally conducted with participants, and the researcher 

conducted all interviews for this study.  The interviews were conducted in person at the 

Cherokee Nation Immersion school located in Tahlequa, Oklahoma as well as various locations 

in Wichita, Kansas.  In order to ensure that there were no distractions during the interview 

process, participants were interviewed in a quiet room with only the researcher and themselves 

present.  A “do not disturb” sign was placed on the door to avoid interruptions during the course 
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of the interview process when needed.  The researcher advised participants that they were 

selected to participate in a study on beliefs about knowledge and learning to help understand the 

insights of Native Americans,  and finally that their participation was be completely voluntary 

and all information collected during the study would remain completely confidential.  All 

interviews conducted in person were audio taped with the permission of the participants in the 

private area.  To ensure complete accuracy of responses, the researcher also took notes of 

participants’ answers to each interview question as they were being given.  An HP Pavilion 

Entertainment PC laptop was used by the researcher to type participant responses after the 

interview process.  After the consent form was signed by the participant, the recording device 

that was used during this study was turned on and placed on the table between the researcher and 

participant.  A Sony audio recorder, model ICD-PX312, was used to record all interviews 

conducted during this study.  This specific audio recorder has been tested and is in compliance 

with the Federal Communications Commission rules for a Class B digital device.  This device is 

equipped with a “noise cut” option to ensure clear recording.  This option was turned on during 

all interviews in this study.  In addition, the device was tested by the researcher in order to ensure 

proper functioning.    

 Following completion of all interview questions, the researcher asked participants if there 

was anything they would like to add.  The audio recorder was then turned off and put away by 

the researcher.  The researcher then thanked the participant for their time and insight and both 

exited the room.  The sign was then removed from the door.   

Data Analysis 

 Developing coding.  All of the interviews conducted in this study were transcribed 

verbatim by the researcher.  After transcription, the researcher then examined participants’ 
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responses in order to identify patterns which may exist.  Categories of responses were then 

identified using 25 percent of the sample.  In order to obtain inter-scorer reliability, another 

individual examined participants’ responses and identified patterns as well.  This individual 

examined the same 25 percent of the sample in order to ensure consistent coding.  The additional 

individual that was coding was trained on the coding system to ensure accuracy.  A coding 

system was developed, applied, and then given to the additional coder in order to check for 

reliability.   

  Membership check.  After the coding system was developed and used to extract 

common themes from participant interviews, categories were developed.  In order to ensure the 

accuracy of the categories being proposed by the researcher, three membership check 

participants were identified.  The membership participants were identified only after all 

interviews had taken place in order to ensure an accurate representation of the sample.   
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CHAPTER 4 

RESULTS  

Qualitative Analysis Overview 

The results of both the qualitative and quantitative data analyses are presented in this 

chapter, beginning with a discussion of the qualitative analyses.  All interviews were first 

transcribed, verbatim. These transcripts totaled 39 pages of interview data.  The data were then 

examined for patterns and patterns were identified separately for each question.  An additional 

researcher coded two questions in order to confirm reliability of the coding patterns.   

Reliability and Coding  

Inter-rater reliability was first established with another researcher.  The second researcher 

coded two questions: (1) How do you know when mathematical concepts are true or not? and (2) 

Describe how you would study a math textbook?  For both questions, the second researcher was 

given one example for each category, and based on these examples, coded each participant 

response.  Responses initially coded with more than one category were noted for the second 

researcher.  For the first question, both researchers coded with 100% agreement.  One participant 

response on the second question had to be discussed, while the rest were coded with 100% 

agreement by both researchers.   

Next, a member check was conducted to ensure further reliability of coding.  The 

member check was used on the three least structured, open-ended questions.  These questions 

included: (1) What is an educated person?; (2) How does education from school contribute to an 

educated person?; and (3) Where do you think mathematical knowledge comes from?  Three 

participants, two female and one male, were given their responses, the categories for the 
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question, and their assigned category for three of the more difficult questions.  The participants 

were asked if the category that their responses were assigned accurately represented their 

thoughts.  All three member check participants stated that the researcher represented their 

thoughts accurately on all three questions.  Data were displayed in tables for qualitative 

reflection.  Frequency data are displayed by participants’ categories of liking math, educational 

level, and prior knowledge. See Appendices F, G, and H.  Percentage response data are shown in 

Appendices I, J, and K. 

Studying a Mathematical Textbook 

Several patterns emerged when participants were asked how they would study a 

mathematical textbook.  Patterns for this and all remaining discussions will be presented in order 

from most frequent to least frequent.  These patterns included, working the problems, taking 

notes, starting with the basics and working up, reading the book, and obtaining help.  The 

majority of participants expressed that they studied a mathematical textbook by working through 

the problems, taking notes, and starting with the basics and working their way up.  One 

participant described how she would study and why. “How I would study it is to start at the 

beginning and work my way through it because I don’t think, if I started somewhere else I would 

miss some concepts along the way.” Another participant expressed the importance of working 

through the problems. “Well, I always found that um, doing the problems was the best way to uh 

learn, uh the math.”  Actually working through the problems was an important part of studying a 

mathematical textbook.  One participant explained his method of working the problems 

backwards and describes his experience in the eighth grade.   
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Um, I remember when I was in um, in eighth grade, I was taking pre-algebra and I just 

wasn't getting it and the teacher would some, would often leave the classroom probably 

for a cigarette break. And during that time, I would go up to the book and I would look at 

what the answer is, but because we had to show our work, I took the answer and worked 

the problem backwards. And that's how I figured out how to do what I did. So, I wasn't 

happy with just getting the answer, I had to work it backwards. 

A smaller number of participants only read the book or asked for help.  These individuals 

discussed a need for help in order to understand the mathematical concepts being presented to 

them.  One participant expressed the need for help when studying mathematics. “I would 

probably study it with a great deal of help from a professor.”  

Veracity of Mathematical Concepts 

When participants were asked how they know when mathematical concepts are true or 

not, three patterns arose.  These patterns consisted of obtaining correct results and checking 

answers, accepting the concepts from experts to be truths, as well as when the concepts are 

backed by evidence.  Generally, it was found that participants know when mathematical concepts 

are true or not when they get the correct answer and when they are able to check their answers.  

Most participants expressed the need to check their answers to ensure the correct result and, if 

the answer was incorrect, participants reported that they prefer to go over the process that they 

used to obtain the answer and look for mistakes this way.  One man explained his view on this 

question.   

Well, I guess I would say that they're born out in the results. If the result uh, equals the 

answer that you got, then I, I'd say that you know that it’s true. If it doesn’t, then either 
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your formula and the result you got is wrong or how you're going about trying to find that 

result, is, is flawed in some way.  

A smaller number of participants needed answers to be backed by evidence or they 

simply accepted answers from experts that mathematical concepts are truths.  Several 

participants expressed more than one of these patterns.  For example, a participant expressed the 

need for mathematical concepts to be backed by evidence, and also accepted these concepts as 

basic truths. “Uh, these are basic truths that, that have been taught, uh, how I know if they’re true 

or not true.. I suppose if it’s questionable, it would have to be backed up by evidence.”  

Source of Mathematical Knowledge 

Participants were asked where they thought mathematical knowledge comes from and 

gave several answers, none of which involved experts. This is in stark contrast to Schommer-

Aikins’ 2008 work in which participants most frequently stated that mathematical knowledge 

comes from experts.  Not only did participants in this study not mention experts at all when 

asked this question, they focused more on their own experiences in expressing where 

mathematical knowledge comes from.  Categories of participant responses included from 

everyday experiences and activities, as well as a desire to understand the world and the 

beginning of time.  Participants were nearly equally divided among their responses to this 

question with about half of them stating that mathematical knowledge comes from the beginning 

of time and the Middle Ages, while slightly more than half of the participants believed that 

mathematical knowledge comes from everyday activities and experiences as well as a desire to 

understand the world.  One participant expressed his belief that mathematical concepts come 

from creation.  
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Well I think, I think that uh, my belief is the whole world is set up systematically and uh I 

believe that starts with the creator and so if you want to get to the very root of it, I think 

mathematics goes clear back to you know, creation. And because we have a systematic 

world, then mathematic formulas can apply.   

Another participant expressed the idea that mathematical concepts come from the desire to 

understand the world and things that go on in it. “I think it just comes from a desire to want to 

learn it to want to know more about, you know the situation or more about, you know your 

surroundings.” Another participant expressed a similar feeling. “I think it comes from an ability, 

or from the desire to want to understand the world around us.”   Many participants gave 

examples of the everyday experiences that they discussed.  One woman explained the need for 

mathematical knowledge. “You know and how long did it take you to get to work this morning? 

Were you not using math? I think definitely, math, the knowledge is something, if we didn't have 

mathematical knowledge, we'd be up a creek.” 

Structure of Mathematical Knowledge 

When participants were asked to describe the organization inside the mind of a good 

student in mathematics, the majority of participants stated that there were multiple ways to 

organize information showing the greatest amount of active thinking. A large amount of 

participants chose a sorting program, or a similar example which simply involved moving things 

around in order to obtain organization, while only a few individuals described the organization as 

a puzzle which shows active thinking.  For example, one individual used two example analogies 

along with one of his own.  
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I would blend the first one and the third one, but um, I was coming up with kind of a 

mental picture when you initially described the first part of the question before you gave 

potential solutions and I kind of see it more of as a tree. Um, there's a firm foundation 

there and there are deeply embedded roots so they come from multiple sources but they 

converge at one point at the base. And from that point of convergence, um they grow 

together and they strengthen um, as one single column, they extend upward and outward. 

But at the highest levels it branches out, and that's where the um diversity exists. And it 

manifests and also the potential of what can be done. 

Although most participants perceived multiple ways that good students organize information in 

their minds, there were several participants who felt that the computer sorting program depicted 

an accurate representation of the organization.  One individual explained why he felt the 

computer sorting program was the best explanation for this question.  

I would say, inside the mind, I would say that the computer sorting, where you put it into 

different files and then you're able to go to those files and draw out the knowledge you 

need from the file depending on what situation what uh you're trying to solve. 

One participant, who has a PhD explained his reasoning behind his own analogy of the 

organization of a good students mind.   

Well, um, the um, the thing that always comes to mind when thinking about adding new 

knowledge is that years ago, I saw the periodic chart for the first time that uh has all the 

chemical elements. And then, back in that day, there was some that were missing, but uh, 

you could predict that they were missing that there was an element we haven't found yet, 

and that always stuck with me that um, that's how we often learn, we can, um, predict that 
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something ought to exist, we just have to find the, and um, to my mind that's the 

scientific process, is um being able to predict from what we know, um to find new things. 

 
Participants were then asked to describe the organization inside the mind of a poor student in 

mathematics.  Participant responses revealed a number of categories for the poor student.  The 

majority of individuals being interviewed believed that the poor student lacked organization 

inside their mind.  One participant described the lack of organization as a file cabinet with no 

dividers.  

I think it would just be thrown in the file cabinet, no dividers. Because then you just don’t 

know what you’re doing and it’s hard to get, it’s easy to get confused and hard to know 

what you’re doing. You just have all this information floating around. 

Participants were also equally split among categories that stated something was missing, there 

were a lack of connections, and a lack of both connections and organization.  One participant 

described something missing using the puzzle analogy.  

The analogy would be almost the same as the puzzle analogy, except those pieces are half 

missing. Maybe all the little things that stick out. Maybe you have all of one whole 

puzzle piece, but part of that little branch thing broke off. You put the puzzle together and 

you get a picture, but the picture is not clear.  

Another participant described a lack of both connections and organization when describing the 

organization of information inside the mind of a poor student. “Well, it’s not just math, most 

people, I don’t feel have a very good recall system. I don’t know why, maybe it’s uh shattered 

glass in their mind.”  

 When participants were asked why they used the analogies for a good and poor student, 

there were three different categories in which participant responses fell.  The majority of 
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participants related these ideas to themselves and their personal experiences.  One student 

explained her reasoning for the analogies. “Because they tend to be more visual for me. And I 

can explain it if I can see it.”  Fewer participants related that they used the analogies because of 

the need to connect information or the fact that everyone learns differently.  A participant 

expressing the need to connect information stated the following: “The poor student, it will just go 

into a pocket and not connect. They’ll study and study and they still can’t get it, it’s because 

they’re not connecting it.” Another participant expressed individual differences as a reason for 

using different analogies for the good and poor student.  

Because I think that’s how we are, how we are programmed in a way, as humans. Um, 

we try to think sometimes we’re placed in boxes. And we think outside the box or just 

think within the box. Um, but I know that we are unique, I know that we are individual 

and that in itself is what makes us who we really are, because your success, my success 

and the other individuals’ success, who’s to say that all three individuals aren’t 

successful. 

Qualities of an Educated Person 

Participants were also asked three open ended questions. When participants were asked 

what they thought an educated person was, four main categories arose.  The first was a 

knowledge about many things and knowledge about a person’s field of work.  Second was a 

person with an education from school; third was person who could apply their knowledge, and 

finally attitude, meaning the way an individual interacts with others, and the degree to which 

they care for others.  Only a few participants indicated that attitude constituted an educated 

person, while about half of the individuals interviewed felt that an educated person had 

knowledge in their field of work and had a variety of knowledge about many things.  The other 
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half of participants expressed the view that an educated person could apply his or her knowledge 

and a person was educated if he or she had education from school.  One individual expressed 

both the need to have a variety of knowledge about many areas and be able to apply that 

knowledge. “An educated person is someone who has a deep knowledge about many things, 

about a wide variety of things. And not only has the knowledge but knows how to apply the 

knowledge effectively.”  Another participant expressed the idea that an educated person has 

experience that he or she can apply. “An educated person to me is somebody that has experience 

and can use that experience to make decisions.” Several participants expressed many different 

categories in their response to this question. For example, one participant expressed the need for 

schooling, job training, as well as application of the knowledge. This participant described an 

educated person as, “Someone who has educational background as far as votech, college, um, on 

the job training. Someone that can provide for themselves through their education.”  One 

participant gave a very thought provoking response to this question, and expressed some of each 

category.  

Well, I guess I immediately differentiate it between um a classic education versus a kind 

of a cultural or experiential education. Um, my first inclination is to go with the 

mainstream definition, the classical education, somebody that has gone through, um, not 

necessarily public education but all the things that that entails, it could be private or a 

charter school. But um, they've gone through and completed high school and then I 

generally consider somebody to be classically educated at least somebody that has a 

bachelor’s degree. But um, the other definition that that comes to mind afterwards is 

something that I think when I talk to the elders that live around here. Some of the 

smartest people I've ever met um didn't graduate 8th grade, didn't even get through 
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second or third grade sometimes. So um, and I understand there's a difference between 

intelligent and educated, but these people a lot of times studied under, um, elders that 

have long standing traditions of um, master apprentice, knowledge that's passed down 

from elder to young people sometimes over the course of 20, 25 years so they become 

experts.  And um, different uh philosophical ideas, um, traditional stories which although 

our mythology are also um tied to uh details, where there are facts that are symbolic or 

overlaid within other facts, the stories are mnemonic devices. They also have a working 

knowledge of hundreds maybe thousands of different plants, um different parts of the 

plants, and how they combine to form traditional cures. So uh, some of the knowledge 

that they carry uh, is detailed and complex enough to where I would consider that 

educated. 

Contribution of Education from School 

When asked how education from school contributed to an educated person, participants 

gave responses that were categorized into knowledge of different areas, facts, and techniques, 

financial or life success, and institutionalization.  Only a few participants felt that education from 

school contributed to institutionalization, meaning that a person is essentially trained to act and 

think in a certain way.  One individual expressed his feelings about education from school.  

I think that it helps to create an understanding of the patterns that we have to work with 

for the rest of our lives. As a colonized people, Cherokee have learned to adapt to um, the 

mainstream cycles of education and concepts of success. And part that process is 

standardization. And part of that process is, you know, learning to color within the lines 

and follow the rules. There are also things that you know are learned at school that are 
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valuable in a person’s personal life or professional life as they go on. But a big part of it 

is also institutionalization. 

A small number of participants also described education from school as contributing to financial 

or life success. The majority of participants described education from school as the contributing 

factor of knowledge about different areas, facts, and techniques.  One participant expressed 

these,  

Um, I think the uh a great deal, um, but it does not polish someone off. It only sets the 

stage. And it helps to be able to research and find things you need in your work life and 

um, know how to speak, know how to present your needs and uh, present what you’re 

doing in your job. So, education helps with all of that, formal education does. 

Contribution of Education from Family 

 Participants were also asked how they felt about family and how it contributes to an 

educated person.  All participants related that family was a very important contributor to an 

educated person.  Participant responses were found to express three categories of importance. 

They expressed that education from family is necessary and it provides motivation, cultural 

values, and life skills beyond those from school.  Based on participant responses, it was clear that 

all of these categories were equally represented by participants and equally as important. One 

participant described family as the driving force behind a person.  

Uh, definitely the driving force behind that person. Um, if they set your, your um sights 

pretty high and support you, you'll achieve a lot. And they don't say you can't do that, but 

encourage you to do whatever you feel like you are placed on this earth to do. 

Another participant described the importance of stories passed down in her family. “I was raised 

in a traditional Cherokee home. And like I say, our families told us stories and some were funny, 
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some weren’t, but, later on in years I realized they weren’t just funny or just, they weren’t just 

talking just to be talking, they were teaching us.” 

Quantitative Analysis Overview 

Responses that asked participants to give percentages were analyzed using quantitative 

analyses. The questions generating percentage response included two questions about the ability 

to learn, six questions about speed of learning, and three questions about the degree of 

changeability of knowledge. A series of step-wise regressions were conducted. For each 

regression, the criterion variable was a response stated as a percentage (e.g.,What percent of 

mathematical knowledge is always changing?). Four predictor variables (gender, age, amount of 

education, and like/dislike math) were allowed to enter the equation if they were significant at 

the .05 level.  Predictor variables competed for entry. That is, the variable that accounted for the 

most variance entered first. The variable accounting for the next most variance entered next.  

Quantitative Details 

Four out of the 11 analyses generated significant results. A summary table of the 

significant regression results is show in Appendix L. When asked what percent of ability to learn 

is inborn, gender was a significant predictor. Women attributed a larger percentage of the ability 

to learn from inborn characteristics, while men attributed a larger percentage of the ability to 

learn from learning how to learn.  

When asked what percentage of knowledge the average person learns moderately fast, 

age was a significant predictor. Older participants attributed a larger percentage of knowledge 

that the average person learns moderately fast.  Whether participants liked or disliked math was 

also a significant predictor when asked what percentage of knowledge the average person learns 
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moderately fast.  Participants that disliked math attributed a larger percentage of knowledge that 

the average person learns moderately fast.  

When asked what percentage of knowledge the average person learns fast, whether 

participants liked or disliked math was a significant predictor.  Participants that liked math 

attributed a larger percentage of knowledge that the average person learns fast.  
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CHAPTER 5 

DISCUSSION 

Overview of the Study 

 The purpose of this study was to understand Native Americans’ beliefs about the nature 

of knowledge and learning.  This research addressed, in detail, the following areas: what 

knowledge consists of to Native American people and how much Native Americans value 

academic education versus education from their family.  In addition, this research also addressed 

Native Americans beliefs about the source of knowledge, justification of knowledge, degree of 

trust in authority, stability of knowledge, structure of knowledge, ability to learn, and finally the 

speed of learning.  This research provides a deep look into all of these areas, which together 

make up part of the multifaceted epistemological belief system of Native American individuals, 

which until now has never been researched to this degree.  

 There exists very little research on epistemological beliefs across cultures, and a dearth of 

understanding of Native American epistemological beliefs.  In order to begin to explore this 

untouched area, participants were asked what they felt constituted an educated person, as was 

done in research by Manuelito (2005) when studying Navajo individuals.  Participant responses 

were consistent with Manuelito’s findings on several levels.  First, participants expressed that 

attitude, meaning the way that you care for others was an important part of an educated person.  

This was consistent with Manuelito’s findings that a part of being educated to Navajo individuals 

involves a moral responsibility to self and others.  Participants in this study also expressed the 

need for an educated person to have knowledge of many things, which is also consistent with 

Manuelito’s finding that education involves wisdom in multiple areas. Two areas that were not 

present in participant responses were the importance of ancestral teaching and knowledge of 
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native languages.  These were both prevalent in the research done by Manuelito.  This may be 

due to the fact that Manuelito studied only individuals from the Navajo tribe, while this research, 

although mostly Cherokee, consisted of individuals from several different tribal affiliations.  This 

also may be due to Native Americans becoming more removed from the past as their native 

languages are slowly becoming obsolete.  This leads back to the research, which states that the 

perseveration of Native American languages is very important to the culture (Roppolo & Crow, 

2007; Russell, 2002). 

Family 

 Perhaps the most compelling evidence consistent with the current literature was the 

participants’ views on the importance of family.  Although participants valued education from 

school and believed that it contributed to an educated person by providing knowledge of many 

different areas, facts, and techniques, they all expressed that education from family was the 

necessary component to an educated person.  Participants in this study told detailed stories when 

asked about the contribution of family to education.  Participants had both positive and negative 

family experiences, but yet every individual expressed the belief that these experiences were a 

necessary contributor to their education.  There was powerful emotion expressed when family 

was discussed.  Participants used phrases such as “the driving force behind a person,” and 

“families provided the moral compass,” when talking about their beliefs. The most frequently 

mentioned contribution from family was motivation.  Even participants who had family 

experiences that were not ideal expressed the positive learning experiences of such situations.  

One such experience is described by an individual who is now a Native American program 

assistant for a large school district in Kansas.  
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I think it’s…  I mean as long as you have a family support as far as the family I mean 

they can teach you a lot whether it's good or whether it's bad.  My instants I had a lot of 

education through my family, uh  which I am sure everybody could say you know well 

you know some people have like my wife had what some people call the, the Beaver 

Clever household, you know, they ate dinner at a certain time, they all went to work a 

certain time, got off a certain time, took vacation, certain times of year; mine, my dad's 

an alcoholic, uh he worked for a long time you know for a while, and then he'd go on a 

bender and he'd be gone for 3 or 4 months and then my mom had a steady job, but um, 

we kind of moved, I mean the places that we lived in were not the most favorable, I 

mean,  either roach infested or mice infested and uh, living off government assistance. 

Things like that, I mean all those types of things, bad neighbors, you know shot gun, you 

hear shot guns in the uh, when you're out at night, things like that. Which, you know it 

sounds, you know, I definitely don't want to go back to it, but it was educational in the 

fact that it taught me that you know, I don't want to live like that, I don't want to do, so I 

have to, I have to become more, I mean not that I don't, I don't frown upon people that 

live like that, but, because I've got a lot of family that kind of live like that but that's, I 

mean that's, to me a choice. 

Throughout the literature on Native American learning, the importance of family has 

been brought forth (Banks-Joseph & McCubbin, 2006; Fryberg & Markus, 2007; Okagaki, 

Helling, & Bingham, 2009).  The current study not only supports this notion, but provides 

intimate details from participants explaining the different reasons for the significant emphasis of 

family.  Of great implication is the similarity of this study and Banks-Joseph and McCubbin’s 

(2006) research which points out that the importance of family within the Native American 
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culture can have direct effects on their education.  The most frequently occurring response from 

participants in the current study was the importance of family due to its motivation of individuals 

with regards to their education.  Participants repeatedly expressed the motivation for continuing 

education and its direct link to family.  This finding, consistent with previous research, may be a 

key factor in addressing the two major problems which exist today with the Native American 

population: the extreme dropout rate in school, and the distrust of the current education system.  

Perhaps Native American students will need more family involvement throughout their 

education than is needed for other students.  Considering family involvement is a key factor in 

persistence, with greater family involvement, the dropout rate could very well decrease.  In 

addition, parents and students may become more trusting of the education system, the more they 

are actively involved in it.   

Source and Justification of Knowledge 

With regard to Native American learning styles, the existing literature recurrently 

supports the notion that Native American students may not feel as though education through 

schooling is the only or most important form of education in their lives.  Rather, they see 

education through schooling to be one part of the more broad education, that which comes from 

life (Banks-Joseph & McCubbin, 2006). In this study, the source of knowledge was examined by 

asking participants where they thought mathematical knowledge comes from.  The most frequent 

response to this question was that mathematical knowledge comes from everyday life 

experiences and activities, nearly identical to the research by Banks-Joseph and McCubbin.  It is 

also important to note that this finding was in stark contrast to research on non-Natives 

conducted by Schommer-Aikins (2004).   When asked the same question, the majority of 

Schommer-Aikins’ participants believed that mathematical knowledge came from experts.  Here 
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lies a fundamental difference between Native American individuals in this study and non-Native 

individuals in a previous epistemological belief study.  In order for educators to be culturally 

sensitive to Native American students they must realize that Native American and Western 

learning styles are not mutually exclusive (Roppolo & Crow, 2007). 

 When examining the justification of knowledge by asking participants whether 

mathematical concepts are true or not, participants in the current study overwhelmingly 

responded that they must check their answer and that they know when concepts are true when 

they get the correct results. Again, this finding ties directly to previous research done on Native 

American learning styles which states that Native American students will often require more 

“thinking” time before answering a question (Roppolo & Crow, 2007).  This could very well be 

due to their need to go back and check their answers. Participants in this study often discussed 

detailed approaches to checking their answers, and detailed approaches to determining what went 

wrong and re-working the problem if they did not obtain the correct answer.  This is a relevant 

finding that supports the existing literature. Pewewardy (2002) points out that Native American 

students often take more time to reflect on questions when compared to other cultural groups. 

They may take more time to come up with conclusions to a problem and they may also have a 

tendency to avoid answering questions in class until they are sure that they are correct in their 

response.  Participants in this study were literally explaining this reflection when asked about the 

justification of knowledge.  These findings are very important and must be taken into 

consideration when teaching Native American students at all levels.  Teachers may see this as a 

weakness, when in fact it is a strength of Native American students, and indicates excellent self-

monitoring and self-evaluation skills, which are an important part of the learning process.  

Theoretical Implications 
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 The present study offers theoretical implications, particularly with regard to the 

epistemological belief models.  There exist several models of epistemological beliefs, beginning 

with William Perry’s scheme of intellectual and ethical development.  Some well known existing 

models are comprised of the ways that individuals justify knowledge (Kitchener & King, 1990), 

a multidimensional model along a continuum (Schommer, 1990), the assumption of ongoing 

reconstruction of meaning (Perry, 1968), and women’s ways of knowing (Belenky et al. 1986).  

This study and previous research could help form an epistemological belief model that is specific 

to Native Americans.  Based on Native American epistemological beliefs, all models that exist 

today have at least one missing dimension which is the family role in education.    

Practical Implications 

 This research has many practical implications for the education of Native Americans at 

all levels.  Although there are more Native American educators, there still exists a lack of Native 

American epistemological beliefs in teacher preparations programs (Manuelito, 2005).  It is 

important that individuals preparing to become teachers understand the importance of wait time 

for Native American students, as this could be perceived in a negative light.  This research 

presented several learning style preferences that exist in the previous literature, such as the need 

for Native American students of all ages to be given more “thinking” time. This is very 

important at the elementary and secondary levels.  Educators must take this into account when 

working with Native American students.  Misinterpreting students’ need for reflection time may 

lead to misinterpretations of the students’ learning ability.  Native American students may be 

more likely to be inappropriately referred to the school psychologist if their learning styles are 

not understood.  In addition, when Native American students do need school psychology 

services, this and previous research must be understood in order for the school psychologist to 
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provide an accurate picture of the student’s functioning.  When giving Native American students 

timed tasks, it is extremely important for the school psychologist to note in his or her report that 

timed tests may not be a valid measure of the students current level of functioning since they 

may require more reflection time than did the students on which the test was standardized.  In 

order for teachers to allow Native American students to use their need for reflection time as an 

advantage to their education, questions could be given ahead of time for some assignments so 

that students have the opportunity to reflect before answering.   

This research not only has practical implications for teachers and school psychologists, 

but also any other support staff that may work with Native American children.  The importance 

of family among Native Americans must also be taken into consideration.  Schools should make 

every attempt to allow family involvement in their child’s education, considering the present 

study along with previous research has shown family involvement to be a key part of Native 

American individuals desires to further their education.   

Limitations 

 This research did have several limitations, namely the small sample size.  With only 15 

participants, it is difficult to make any distinctive claims.  In addition, participants were not 

randomly selected, but were volunteers from a snowball sample.  Participants represented mostly 

Cherokee, and therefore lack a diversity of Native American tribes.  Finally, participants only 

represented two geographic locations, Wichita, Kansas and Tahlequah, Oklahoma.  Ideally, 

participants would represent many different geographical locations in order to generalize the 

results to a larger population. 

Implications for Future Research 
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 This study has several implications for future research.  The study needs to be done with 

a much larger sample size.  If this research were done with a larger sample of Native American 

individuals, the results could not only bring more unknown information to light, but results could 

be generalized to a larger portion of the population.  Secondly, the participants in this study were 

all older adults, most of whom were out of college.  It will be important to conduct future 

research with individuals representing many age groups.  Finally, it will be important to conduct 

future research with both Native Americans and Caucasians, or individuals from another 

minority group.  With this kind of research, comparisons can be made in order to examine the 

similarities and differences which exist among different cultures and epistemological beliefs.   
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APPENDIX A 

Basic Demographics and Background Survey 

Please provide the following demographic information. 

 
1. Name: _______________________________________________ 

 
2. What is your sex? 

1. Male  
2. Female 

 
3. What is your age? ______________________________________ 

 
4. What Native American Tribe do you primarily associate with? 

_____________________________________________________ 
 

5. Do you live on a reservation? If so, how long have you lived on the reservation? 
_____________________________________________________ 
 

6. What is your highest level of education? [After participant answers, very casually as 
about others in their family] 
1. High School 
2. Some College 
3. Bachelors  
4. Masters  
5. Specialist  
6. Doctorate  
7. Other (specify) _____________________________________ 

 
7. If you have attended college, what was/is your academic major? 

_____________________________________________________ 
 

8. What is your present occupation? 
_____________________________________________________ 
 

9. Is English your primary language? 
1. Yes 
2. No 
 

10. Do you speak a second language? If so, what is it? Any others? 
_____________________________________________________ 
 

Thank you for completing the survey. 
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Appendix B 

INFORMED CONSENT 

 You are invited to participate in a study on beliefs about knowledge and learning.  Since 
views on knowledge and learning may vary, true insight comes from obtaining many viewpoints.  
You have been selected as a possible participant in this study, since our goal is to understand the 
insights of Native Americans.  We are expecting to have about 20 participants in this study.  
  
 If you decide to participate, you will be asked to complete an interview that will take 
approximately 25-30 minutes to complete, and will be audio-taped to increase accuracy.  The 
interview will explore your thoughts on knowledge and learning.  Your responses will remain 
anonymous and confidential.  This information will help us understand Native Americans 
perspectives, which will enable us to better prepare teachers.   
 

No risks are anticipated in this study.  All information will remain completely 
confidential and anonymous.  All forms of identification will be removed from the data 
base. 

 
Participation in this study is entirely voluntary.  Your decision whether or not to 

participate will not affect your future relations with Wichita State University.  If you agree to 
participate in this study, you are free to withdraw from the study at any time without affecting 
your status with Wichita State University.   

 
If you have any questions about this research, please ask us.  If you have additional 

questions during the study, we will be glad to answer them.  You can contact us, Tera Bird or 
Marlene Schommer-Aikins, at Wichita State University, Wichita, KS (316-978-3326).  If you 
have questions pertaining to your rights as a research subject, or about research-related injury, 
you can contact the Office of Research Administration at Wichita State University, Wichita, KS 
67260-0007, Telephone 316-978-3285.   

 
You will be offered a copy of this consent form to keep. 
 
You are making a decision whether or not to participate.  Your signature indicates that 

you have read the information provided above, and have voluntarily decided to participate. 
 
_____________________________                  ___________ 

Signature of Research Participant   Date 

_____________________________   ___________ 

Signature of Investigator (Marlene Schommer-Aikins) Date 

_____________________________   ___________ 

Signature of Investigator (Tera Bird)   Date 



58 

APPENDIX C 

Epistemological Beliefs Open-Ended Questions 

Directions: In this survey we are asking you for your opinion about knowledge and learning.  There are no 
right or wrong answers, so please answer the questions based on your own opinion.  

1. What is an educated person?  

 

 

 

 

 

 

 

 

 

2. How does education from school contribute to an educated person? 

 

 

 

 

 

 

 

 

3. How does education from family contributed to an educated person?  
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APPENDIX D 

Epistemological Beliefs Questionnaire 

Directions: The previous questionnaire was talking about the nature of knowledge very generally speaking.  
We have a few more questions to help you focus your thoughts. We are going to focus on math because it is 
something that everyone learns somewhere along the line.  

In this survey we are asking you for your opinion about knowledge and learning as it relates to mathematics 
in general.  There are no right or wrong answers, so please answer the questions based on your own opinion. 

1. Can you remember any mathematic courses that you have taken? If so, what were they? 

 

2. Did you enjoy them? 

 

3. Where do you think mathematical knowledge comes from? 

 

4. How do you know when mathematical concepts are true or not? 

 

5. To what degree do you believe experts in the field of mathematics? Please assign a 
percentage of time that you believe experts. 

 

6. Now I want you to think about the certainty or uncertainty of mathematical knowledge. 

Remember that this is your point of view. Assign percentages to the following categories that 
represent mathematical knowledge.  You are free to assign 0% or 100% or anything in between.  

___ Percent of mathematical knowledge that is unchanging 

___ Percent of mathematical knowledge yet to be discovered 

___ Percent of mathematical knowledge that is always changing or evolving 

7.  Do most problems found in mathematic text books have no solutions, single solutions, 
multiple solutions, or both? 

 

 

8. Describe how you would study a mathematical textbook. 



60 

9. Imagine that you are a psychologist.  How would you describe the typical organization of 
information inside the mind of a good student in mathematics? Use an analogy to help me 
understand you. [Participants were presented a set of analogies in case they did not 
understand what was meant by an analogy of what was meant by the structure of 
knowledge.  They were told that they could select one (or more) of the analogies or create 
their own analogy.] For example, Legos was one analogy with the description “like the 
toy made of sticks and connectors, the organization can vary with many connections and 
many re-connections when the need arises.”  Puzzle was another analogy with the 
description “always fitting pieces of knowledge together and seeing how they fit. The 
pieces only fit in one place. Once the pieces are together you can see the whole picture.” 
Sorting program was another analogy with the description “a computer program that 
places information into separate files, e.g., all the information about Japan goes in the 
Japan file, all the information about the food goes in the food file, etc.” 

 

 

 

10. Now describe the typical organization of information inside the mind of a poor student in 
mathematics.  Use an analogy to help me understand you. 

 

11. Why did you use those analogies for the good student and poor student?  

 

12. Some people think that the ability to learn mathematics is mostly inborn, that is, some 
people are born good learners, others are not.  On the other hand, some people think that 
we actually learn how to learn.  We can literally improve our ability to learn.  What do 
you believe about the ability to learn? 

Assign percentages to the following two categories. You are free to assign 0% or 100% or anything in 
between.  

___ Percent of mathematical ability inborn.  

___Percent of mathematical ability due to learning how to learn. 

 

13. How would you describe the typical speed of learning mathematics material for the 
average student? Is it fast, slow….. what?  
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Assign percentages to the following categories. You are free to assign 0% or 100% or anything in 
between. 

___ The percent of mathematical knowledge learned gradually 

___ The percent of mathematical knowledge learned moderately slow (in between slow and fast) 

___ The percent of mathematical knowledge learned fast 

 

14. How about really smart students; how long do you think it typically takes them to learn? 

Assign percentages to the following categories. You are free to assign 0% or 100% or anything in 
between. 

___ The percent of mathematical knowledge learned gradually 

___ The percent of mathematical knowledge learned moderately slow (in between slow and fast) 

___ The percent of mathematical knowledge learned fast 
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APPENDIX E 

Question Relationship Table 
 

 

Interview Question  Research Question 
What is an educated person? Source of knowledge 

 
How does education from school contribute to an educated 
person?  
 

Justification of knowledge 

How does education from family contribute to an educated 
person?  
 
 

Justification of knowledge  

Where do you think mathematical knowledge comes from? 
 

Source of knowledge 
 
 

How do you know when mathematical concepts true or not? Justification of knowledge 
 
 

To what degree do you believe experts in the field of 
mathematics? 
 

Degree of trust in authority 

Now I want you to think about the certainty or uncertainty of 
mathematical knowledge. 

___ Percent of mathematical knowledge that is unchanging 
___ Percent of mathematical knowledge yet to be discovered 
___ Percent of mathematical knowledge that is always changing or 
evolving 
 

 

Stability of knowledge 

Imagine that you are a psychologist.  How would you describe 
the typical organization of information inside the mind of a good 
student in mathematics?  
 
 

Structure of knowledge 

Now describe the typical organization of information inside the 
mind of a poor student in mathematics.   
 
 

Structure of knowledge 

Why did you use those analogies for the good student and poor 
student?  

Structure of knowledge 

What do you believe about the ability to learn? 
___ Percent of mathematical ability due to genetical predisposition  
___Percent of mathematical ability due to learning how to learn. 
 

 
 

Ability to learn 
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How would you describe the typical speed of learning 
mathematics material for the average student? Is it fast, slow….. 
what?  

___ The percent of mathematical knowledge learned gradually 
___ The percent of mathematical knowledge learned moderately slow 
(in between slow and fast) 
___ The percent of mathematical knowledge learned fast 
 

 
 

Speed of learning 

How about a really smart student, how long do you think it 
typically takes them to learn? 

___ The percent of mathematical knowledge learned gradually 
___ The percent of mathematical    knowledge 
 learned moderately slow (in between slow  
and fast)    
___ The percent of mathematical knowledge  
learned fast 

Speed of learning 
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Appendix F 
 

Frequencies for Responses by Attitude Toward Math  
 
Responses and Attitude                                                                           Like Math     Dislike Math 
                                                                                                                     (n=8)             (n=7) 
How do you know when mathematical concepts are true or 
not? 
 

  

     Correct results, checking answer, evidence 6 5 
     Accept from experts 2 1 
 
 

  

Describe how you would study a mathematical textbook. 
 

  

     With help 0 2 
     Read book only 1 1 
     Work problems, take notes, start with basics and work up  7 3 
 
 

  

How does education from school contribute to an educated 
person? 
 

  

     Knowledge of different areas, facts, techniques 5 3 
     Financial or life success 1 2 
     Imposes certain views 2 0 
 
 

  

Where do you think mathematical knowledge comes from? 
 

  

     Beginning of times/middle ages 5 1 
     Everyday experiences, activities, desire to understand the world 3 5 
 
 

  

What is an educated person? 
 

  

     Knowledge of many things, knowledge of field of work 5 1 
     Attitude 0 2 
     Person who can apply their knowledge 2 0 
     Education from school 1 4 
 
 

  

How does education from family contribute to an educated 
person? 
 

  

     Necessary and provides motivation 4 2 
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     Necessary and maintains culture 3 1 
     Necessary and provides life skills beyond school 1 3 
 
 

  

How would you describe the typical organization of 
information inside the mind of a good student in mathematics? 
 

  

     Sort, school project, periodic table 3 2 
     Puzzle 2 1 
     Legos, or more than one analogy 3 4 
 
 

  

How would you describe the typical organization of 
information inside the mind of a poor student in mathematics? 
 

  

     Something missing 3 0 
     Lacks organization 2 4 
     Lacks connections 2 1 
     Lacks both organization and connections 1 2 
 
 

  

Why did you use those analogies for the good and poor 
student? 
 

  

     Relate them to self 6 3 
     Everyone learns differently 2 1 
     Need to connect information 0 2 
 
 

  

Do most problems found in mathematic text books have no 
solutions, single solutions, multiple solutions, or both? 
 

  

     Single 3 3 
     Multiple or both 5 3 
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Appendix G 
 
Frequencies for Responses by Education 
  
Responses and Education                                                                      Some College    Post Grad 
                                                                                                                     (N=6)              (N=9) 
How do you know when mathematical concepts are true or 
not? 
 

  

     Correct results, checking answer, evidence 5 6 
     Accept from experts 1 3 
 
 

  

Describe how you would study a mathematical textbook. 
 

  

     With help 2 0 
     Read book only 0 2 
     Work problems, take notes, start with basics and work up  3 7 
 
 

  

How does education from school contribute to an educated 
person? 
 

  

     Knowledge of different areas, facts, techniques 2 6 
     Financial or life success 3 0 
     Imposes certain views 1 1 
 
 

  

Where do you think mathematical knowledge comes from? 
 

  

     Beginning of times/middle ages 2 4 
     Everyday experiences, activities, desire to understand the world 3 5 
 
 

  

What is an educated person? 
 

  

     Knowledge of many things, knowledge of field of work 2 4 
     Attitude 1 1 
     Person who can apply their knowledge 0 2 
     Education from school 3 2 
 
 

  

How does education from family contribute to an educated 
person? 
 

  

     Necessary and provides motivation 2 4 
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     Necessary and maintains culture 2 2 
     Necessary and provides life skills beyond school 2 2 
 
 

  

How would you describe the typical organization of 
information inside the mind of a good student in mathematics? 
 

  

     Sort, school project, periodic table 1 4 
     Puzzle 2 1 
     Legos, or more than one analogy 3 4 
 
 

  

How would you describe the typical organization of 
information inside the mind of a poor student in mathematics? 
 

  

     Something missing 0 3 
     Lacks organization 3 3 
     Lacks connections 1 2 
     Lacks both organization and connections 2 1 
 
 

  

Why did you use those analogies for the good and poor 
student? 
 

  

     Relate them to self 3 6 
     Everyone learns differently 1 2 
     Need to connect information 2 0 
 
 

  

Do most problems found in mathematic text books have no 
solutions, single solutions, multiple solutions, or both? 
 

  

     Single 1 5 
     Multiple or both 4 4 
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Appendix H 

 
Frequencies for Responses by Prior Knowledge  
 
Responses and Prior Knowledge                                                            Math Classes      No Math  
                                                                                                                     (N=12)            (N=3)                                     
How do you know when mathematical concepts are true or 
not? 
 

  

     Correct results, checking answer, evidence 9 2 
     Accept from experts 2 0 
 
 

  

Describe how you would study a mathematical textbook. 
 

  

     With help 0 2 
     Read book only 2 0 
     Work problems, take notes, start with basics and work up  9 1 
 
 

  

How does education from school contribute to an educated 
person? 
 

  

     Knowledge of different areas, facts, techniques 7 1 
     Financial or life success 1 2 
     Imposes certain views 2 0 
 
 

  

Where do you think mathematical knowledge comes from? 
 

  

     Beginning of times/middle ages 5 1 
     Everyday experiences, activities, desire to understand the world 7 1 
 
 

  

What is an educated person? 
 

  

     Knowledge of many things, knowledge of field of work 5 1 
     Attitude 1 1 
     Person who can apply their knowledge 2 0 
     Education from school 4 1 
 
 

  

How does education from family contribute to an educated 
person? 
 

  

     Necessary and provides motivation 5 1 
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     Necessary and maintains culture 3 1 
     Necessary and provides life skills beyond school 3 1 
 
 

  

How would you describe the typical organization of 
information inside the mind of a good student in mathematics? 
 

  

     Sort, school project, periodic table 5 0 
     Puzzle 1 2 
     Legos, or more than one analogy 6 1 
 
 

  

How would you describe the typical organization of 
information inside the mind of a poor student in mathematics? 
 

  

     Something missing 3 0 
     Lacks organization 4 2 
     Lacks connections 2 1 
     Lacks both organization and connections 3 0 
 
 

  

Why did you use those analogies for the good and poor 
student? 
 

  

     Relate them to self 8 1 
     Everyone learns differently 2 1 
     Need to connect information 1 1 
 
 

  

Do most problems found in mathematic text books have no 
solutions, single solutions, multiple solutions, or both? 
 

  

     Single 6 0 
     Multiple or both 6 2 
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Appendix I 

 
Mean Percentages for Responses by Attitude Toward Math  
 
Responses and Attitude                                                                              Like Math  Dislike Math 
                                                                                                                       (N=8)           (N=7) 
What do you believe about the ability to learn? 
 

  

     Percent of mathematical ability that is inborn 41% 58% 
     Percent of mathematical ability that is due to learning how to      
     learn 

59% 42% 

 
 

  

How would you describe the typical speed of learning 
mathematics material for the average student? 
 

  

     Gradual  42% 32% 
     Moderate 30% 52% 
     Fast  28% 16% 
 
 

  

How would you describe the typical speed of learning 
mathematics material for a really smart student? 
 

  

     Gradual  38% 22% 
     Moderate 22% 36% 
     Fast 40% 47% 
 
 

  

Now I want you to think about the certainty or uncertainty of 
mathematical knowledge. 
 

  

     Percent that is unchanging 60% 51% 
     Percent that is yet to be discovered 
     Percent that is always changing                                                                                      

29% 
28%                                      

20% 
32% 

 
 

  

To what degree do you believe experts in the field of 
mathematics?  
 

  

     Percentage of time  71% 67% 
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Appendix J 

 
Mean Percentages for Responses by Prior Knowledge  
 
Responses and Prior Knowledge                                                            Math Classes      No Math 
                                                                                                                     (N=12)            (N=3)                                     
What do you believe about the ability to learn? 
 

  

     Percent of mathematical ability that is inborn 45% 90% 
     Percent of mathematical ability that is due to learning how to  55% 10% 
     learn 
 

  

How would you describe the typical speed of learning 
mathematics material for the average student? 
 

  

     Gradual  36% 47% 
     Moderate 40% 50% 
     Fast  24% 3% 
 
 

  

How would you describe the typical speed of learning 
mathematics material for a really smart student? 
 

  

     Gradual  31% 20% 
     Moderate 29% 30% 
     Fast 43% 50% 
 
 

  

Now I want you to think about the certainty or uncertainty of 
mathematical knowledge. 
 

  

     Percent that is unchanging 62% 0% 
     Percent that is yet to be discovered 
     Percent that is always changing                                                                                      

25% 
24%                                      

20% 
80% 

 
 

  

To what degree do you believe experts in the field of 
mathematics?  
 

  

     Percentage of time  66% 100% 
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Appendix K 

 
Mean Percentages for Responses by Education  
 
Responses and Education                                                                      Some College      Post Grad 
                                                                                                                     (N=6)               (N=9) 
What do you believe about the ability to learn? 
 

  

     Percent of mathematical ability that is inborn 63% 43% 
     Percent of mathematical ability that is due to learning how to  
     learn 

37% 57% 

 
 

  

How would you describe the typical speed of learning 
mathematics material for the average student? 
 

  

     Gradual  39% 36% 
     Moderate 47% 39% 
     Fast  14% 25% 
 
 

  

How would you describe the typical speed of learning 
mathematics material for a really smart student? 
 

  

     Gradual  30% 30% 
     Moderate 40% 24% 
     Fast 30% 50% 
 
 

  

Now I want you to think about the certainty or uncertainty of 
mathematical knowledge. 
 

  

     Percent that is unchanging 33% 65% 
     Percent that is yet to be discovered 
     Percent that is always changing                                                                                      

27% 
40%                                      

24% 
26% 

 
 

  

To what degree do you believe experts in the field of 
mathematics?  
 

  

     Percentage of time  60% 73% 
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Appendix L 

 
Summary of Significant Regression Analysis 
 

Criterion Variable Predictor Variable R2 b-weight F p 
Ability to learn is inborn 
 

Gender .55 42.25 13.57 .00 

Ability to learn is from 
learning how to learn 
 

Gender .55 -42.25 13.57 .00 

Average person learns 
moderately fast 
 

Like Math 
Age 

.38 

.23 
20.00 
.60 

7.3 
6.70 

.02 

.03 

Average person learns fast Like Math .30 -13.14 5.23 .04 
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