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Abstract

The goals of this research are twofold. (1) This research explores decision making and college 

experiences of Alaska Native undergraduates pursuing degrees in the science, technology, 

engineering, and mathematics (STEM) fields, and (2) this research, using participant observation 

explores the Indigenous metaphor of “the trail” to frame student persistence towards their 

degrees. Twelve participants, representing various STEM fields, Alaska Native cultures, and K12 

schooling experiences, shared their motivations and aspirations through interviews and 

photographs. Key findings indicate the significant role that Indigenous Knowledge plays in 

influencing student decisions around majoring in STEM degrees. Findings also illuminate the 

variety of K12 STEM experiences and the influence on decisions to major in STEM. Awareness 

(ellangeq) and self-authorship as student development theory, also impact decision making. 

The use of “the trail” as a metaphor for persistence illustrates a strength-based model for 

persistence, that notes the importance of the individual and the role of the individual as a 

community member. This metaphor also displays aspects of preparation, finding the right path, 

obstacles, supports, and destinations. This metaphor also calls into question the role of the 

institution as students work to navigate the terrain towards their degrees.
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CHAPTER 1: INTRODUCTION

Our Yup'ik ancestors apparently were complete with everything needed to keep the 

culture alive. They had experts who could measure and understand happenings in their 

daily lives. Our ancestors apparently were scientists.

--Yup'ik Elder Paul John, Toksook Bay, Alaska

Education is something young people need today. You need to work hard for it. Take 

advice from other people. If you want to go to school, don't go halfway. Go all the way. 

Never give up. -Traditional Chief Peter John, Minto, Alaska

Indigenous cultures of Alaska are diverse and our state is vast. A common thread that 

runs through the various cultures is the deeply held traditional knowledge it took to survive and 

thrive in all of Alaska's landscapes. Even though times have changed, education has remained 

important and more and more, Indigenous peoples are looking towards post-secondary 

education to gain skills that will help with cultural survival and self-determination efforts. The 

University of Alaska Fairbanks (UAF) is an open enrollment university that has a long history of 

supporting Indigenous students pursuing degrees in the science, technology, engineering, and 

mathematics (STEM) fields and many students have been successful in attaining their degrees. 

In 1969, student concern led to the development of the Student Orientation Services, later 

renamed Rural Student Services, where I served as an advisor. Rural Student Services is 

comprehensive advising unit that offers holistic, student-centered advising. In 1989, Alaska 

Native students at UAF formally chartered their chapter of the American Indian Science & 

Engineering Society. Over the years, there have many departments and programs that have 

contributed to the support of Alaska Native students attaining their degrees, including degrees 

in the science, technology, engineering, and mathematics (STEM) fields. The goal of this 

research is to examine the decisions tied to motivations and aspirations of Alaska Native 

students pursuing bachelor's degrees in the STEM fields and their experience navigating the 

institution.
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INTRODUCTION OF RESEARCHER

My name is Olga Skinner. One of my Yup'ik names is Paniik, after my maternal great

grandmother. My mother is Anita Aiyanguq Krohe, a member of the Michael family of 

Kwethluk, Alaska. My father is Les Graves, a longtime resident of Fairbanks, Alaska, and 

originally of upstate New York. Being raised in a bilingual household and moving back and forth 

among rural and urban communities has really impacted my views of culture, language, and 

power from an early age.

I believe my past experience has also shaped my professional career trajectory of 

working as a teacher for the English Language Learners and working in curriculum development 

that focuses on Alaska Native culture and Alaska -based science topics. When I began as a 

student in UAF's Indigenous Studies Program, I was an academic advisor for UAF's Rural 

Student Services (RSS), an advising unit that targets Alaska Native and rural students at the 

University of Alaska Fairbanks. A majority of the students I served were pursuing degrees in the 

science, technology, engineering, and mathematics fields. I advised our university's chapter of 

the American Indian Science and Engineering Society during my time at RSS, as well as advising 

students in the Alaska Native Science and Engineering Program (ANSEP) until 2015. From the 

beginning of this study and gathering data, I worked as an advisor for RSS. I have since been 

working as faculty with UAF School of Education's Alaska Indigenous Teacher Corps.

I have been a student in the Indigenous Studies Ph.D. Program since January 2013. A 

combination of the curriculum presented in this program, my personal and professional 

experiences, and my students, all have shaped the direction of this study.

RESEARCH QUESTIONS

When I first began my coursework in the Indigenous Studies program, I was not entirely 

sure about my research topic. Throughout the coursework I found myself considering what I 

was learning and thinking about how it applied to my position as an academic advisor and the 

students I served. I reflected on topics we discussed, and I was able to narrow my interest to 

exploring how Indigenous philosophies and the university environment play a role in college

going behavior and cultural survival across diverse Alaska Native students. As I looked into this 

topic more and more, I worked to refine the focus of my research.
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Postsecondary institutions use multiple indicators to shape higher education 

experiences for incoming college students. These indicators include socioeconomic status, high 

school grade point average, high school coursework, ACT/SAT scores, and choice of major 

among others.

Among the indicators, I saw the choice of major as an area rich in potential to illuminate 

student ties to identity and culture in their motivations for choosing a STEM major and their 

career aspirations. I wanted to capture information about thought processes and decisions 

surrounding their degree. This also had potential to address the divide of living in two worlds 

and negotiating how to move between Indigenous culture and Western culture. I focused my 

research into the following questions:

o How do in-school and out-of-school experiences inform the motivations and 

aspirations of Alaska Native undergraduates as they make decisions around the pursuit 

of STEM degrees and career goals?

o How can student experience and cultural knowledge illuminate a strength-based 

metaphor for persistence in the STEM fields and beyond?

As I developed the research questions, I could see how teaching and curriculum 

development influenced my thinking process. I saw motivations as starting points or 

foundations for students and their aspirations as outcomes. The third question asks for 

consideration of how the university environment can shape the students learning experience in 

working towards their aspirations.

RESEARCH APPROACH

Critical Indigenous Research Methodologies (CIRM) underlie my research. This research 

perspective is based in Indigenous knowledge systems, focuses on the needs designated by the 

Indigenous community, is anticolonial, and works towards goals of social justice and equity 

(Brayboy et al., 2012; Battiste, 2013; Denzin et al., 2008; Smith, 2012; Wilson, 2008). A 

foundational aspect of CIRM is to privilege Indigenous voices and knowledge. In this case, I 

hope to provide a pathway for student voice to enter into consideration for developing a space 

for Indigenous students in the STEM fields. It is the voices I heard in my office as I advised 

Alaska Native STEM majors that motivate me in pursuing this research. I heard their joys and 

concerns as they experience college. They represent many different cultures and ways of 
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viewing the world and they represent the whole spectrum of rural to urban communities. It was 

not uncommon for my students to pursue a degree that had connection to culture and place. 

Some students are motivated from their cultural upbringing and others see college as a way to 

start learning more about their Alaska Native culture. Some of my students who majored in 

fisheries were motivated out of their cultural connection to fish, which may include summers at 

fishcamp, or concern about impacts of fishing regulations on their families. One of my students 

studied Inupiaq language in addition to engineering with the hope of bridging communication 

among the petroleum industry and his Inupiaq people on the north slope of Alaska. Another 

student pursued teaching and views science as a way to pique the interest in student learning 

from his home region. With ties to their home culture, students view postsecondary education 

as a means to provide for their communities. Within this diverse set of students, I also served 

Alaska Native students who were less connected to their culture and may identify more with 

values of Western society and urban communities. Through this research, I would like to 

formalize a process to amplify their collective voices.

The CIRM approach to research also honors Indigenous knowledge, thus allowing for 

Indigenous philosophies connected to place and identity to come into play. The design of this 

research and formation of research questions builds on two aspects of Yup'ik understanding of 

positive human development, (1) the individual and the power of the mind, and (2) the 

relational aspect of maintaining balance between the individual and the human, natural, and 

spiritual realms. (John, 2009; Kawagley, 1995).

Need for this type of research comes from the Alaska Native leaders who have also 

voiced the need for presence and respect for Alaska Native culture at the postsecondary level in 

order to develop greater representation of Alaska Native concerns. This includes need for 

Alaska Native students being educated in STEM fields at the college level. In her keynote speech 

to the 2005 Alaska Federation of Natives, former Vice Chancellor Bernice Joseph (2010) 

described how the University of Alaska Fairbanks worked to develop programs incorporating 

Indigenous knowledge. She also highlighted examples of Indigenous knowledge furthering 

understandings of Western researchers' knowledge of bowhead whale populations. She 

remarked that there is more to do and that it is necessary to “grow our own” policymakers and 

“Above all, we must work together to keep rural Alaska a viable place to live“ (p. 124). Perry
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Mendenhall (2010) in his speech to the Alaska Anthropology Association in 1988 remarked on 

the importance of postsecondary education, “to effect proper change for our own people in 

today's fast-changing world” (p. 311). This echoes the University of Alaska's identified issue 

connected to having a workforce that can respond to our rapidly changing world. Cup'ik scholar 

Lucy Jones-Sparck (2010), expressed value in Alaska Native cultural identity and the role of 

college education in self-determination,

If Alaska Natives can educate themselves about the traditional forms and functions of 

these systems and then go ahead and take control, not within the guidelines, policies, 

and procedures of the western system, but through adaptations to their own ways, then 

they will truly walk in their own world, a world of their own making, a world in which 

they make the important decisions. The children and college students can then be 

educated to know this culture and be confident in it. Our feet will then be planted firmly 

in prideful recognition of the self, feeling comfortable with who we are, and seeing 

others of different cultures as they are. (p. 325)

To proceed from this perspective, the CIRM framework takes into consideration the key aspects 

of relationality, responsibility, respect, and reciprocity. Relationality is deeply held aspect of 

Indigenous epistemology and ontology, “We could not be without being in relationship with 

everything that surrounds us and within us” (Wilson, 2008, p. 76). The significance of 

relationality can play out within CIRM in different ways. In its most basic sense, relationality 

notes a belief that knowledge is subjective. Knowledge connects things. It is not isolated. In this 

way, relationships are highlighted, not just human relationships but the ties to the land and 

spiritual realm. It is the relationships that I have with my students as their academic advisor, 

and as a fellow Alaska Native, that I am engaging in this research. The significance of place and 

identity in student motivations also allows for another aspect of relationality to be revealed and 

considered.

A RELATIONSHIP THROUGH STORY: THE UNIVERSITY AND ALASKA NATIVES

The University of Alaska is located on hill of great significance. In 1994 at a Native 

Summit held at UAF, Chief Peter John of Minto, Alaska (Rural Student Services, 2013) described 

the cultural significance of the location of the university.
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Our people used to come to this hill to pick Troth. They would paddle up the creek, 

Troth Yeddh No and camp by the Lake Troth Yeddh Mena. Troth Yeddha' was important, 

a meeting place. The grandfathers used to come to talk and give advice to one another 

about what they were going to do. When they learned this place would be used for a 

school, the university, they came here one last time to decide what they should do. They 

decided that the school would be good and would carry on a very similar traditional use 

of this hill (a place where good thinking and working together would happen). They 

placed an eagle feather on a pole. This was to let all the people know that the Dena 

would no longer be using the ridge for a meeting place or to pick wild potatoes. They 

were also giving a blessing so their grandchildren would be part of the new school. 

(Chief Peter John described himself as "Bedzeyh te xwt'ana", Caribou clan.) My wife is 

"Taneedzo gheltseel na", Middle clan. I am proud of it. I am an Indian. What does it 

mean to put an eagle feather with the United States flag? The eagle feather is 

connected with the clan. It is a symbol of us. We are part of this new Nation. People 

from all over the world come to the university to go to school and teach. We have 

something in common. Something all American people can share in. Be proud of it. 

Make it all the way, not just part way.

In his book, Being and Place among the Tlingit, author Thomas Thornton (2008) was 

struck by a statement made by a Tlingit fisherman, “These lands are vital not only to our 

subsistence, but also to our sense of being as Tlingit people” (p. 3). Ties to the land are 

important across Native cultures of Alaska. Both the Tlingit fisherman and Chief Peter John tie 

the land to identity. Thornton further defined place as “a framed space that is meaningful to a 

person or group over time” (p. 10). In Chief Peter John's story, he framed the space to be 

meaningful for Tanana Athabascan people, Alaska Native people, and recognition of the 

university as an institution for learning in the future. This idea is echoed in Basso's (1996) 

description of place-making as a way of constructing the past and including place-making as “a 

way of constructing social traditions and, in the process, personal and social identities” (p. 7). 

What is unique about this instance of place-making is that it bridges across Indigenous 

community and identity and a Western Institution.
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UAF has embraced the name of Troth Yeddha' and is committed to build this legacy 

through the creation of Troth Yeddha' Park and an Indigenous Studies Center. The university's 

centennial celebration during the summer of 2015 also strengthened the tie among the 

university and tribal peoples. At this event, Tanana Chiefs Conference president Victor Joseph 

proclaimed, “We celebrate UAF's commitment to Native education and their plans to build an 

indigenous studies center...which will bring us together in a way which will be a foundation for 

our future advocacy and research for the benefit of our tribes” (Bishop, 2015, p. 19).

The University of Alaska document, Shaping Alaska's Future (University of Alaska Offices 

of Academic Affairs and Public Affairs, 2014), Theme 4, Research and Development and 

Scholarship to Enhance Alaska's Communities and Economic Growth, Issue D states 

“Circumpolar communities are experiencing rapid social and economic transformation due to 

changes in climate, ecological systems and global interactions. These communities need 

research-based and indigenous knowledge in order to communicate with those who need it” (p. 

13). In my experience, it is common for students to attend the university out of interests 

related to climate change, natural resource use and development. Also, Theme 5, 

Accountability to the People of Alaska, Issue B stated: “Diversity is one of Alaska's strengths. 

Yet, the richness of what our university can offer to students, employees and the state of Alaska 

will not be achieved until UA more fully embraces Alaska Native and other minority cultures 

and enhances their professional development opportunities” (p. 15). In these two statements, 

the University acknowledges the needs of communities for a workforce that understands and 

respects both research-based and Indigenous knowledge, and then acknowledges the need to 

more fully engage with Alaska Native peoples.

RESPONSIBILITY, RESPECT, AND RECIPROCITY

Responsibility is tied to relationality in that it is foundational to processes of 

accountability. Responsibility requires that I exercise reflexivity in my research. In my research, I 

need to be mindful of how I am fulfilling my relationships with the people I am interviewing. 

Ethical considerations of researching with Indigenous people also play a role in the 

responsibility aspect of CIRM as discussed by Battiste (2008), Smith (2012), and the Principles & 

Guidelines for the Protection of the Heritage of Indigenous People (1995).
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Respect includes the building of, and approach, to relationships. My study is motivated 

by the informal conversations with my students, as well as concerns about respect and equity 

as voiced by Native leaders and the community. Equity in education refers to practices that 

have outcomes connected to fairness and inclusion. Within education, it is not uncommon for 

disaggregated data by race and achievement gaps to play a central role in supporting research 

and program development. Framing an issue in this way has great potential to also support a 

deficit-based view that situates whiteness as the ideal and pathologizes non-white populations 

(Castagno, 2014; Patel, 2014; Tuck, 2009). Another example of a deficit-based view is the STEM 

Pipeline discourse that characterizes underrepresented populations within STEM pathways as 

“leaky” or as holes in the pipeline that need to be patched (Metcalf, 2014). A recent study 

examined how deficit discourses are mobilized in the recruitment and retention programming 

in undergraduate STEM programs (Castro, 2014).

Another problem within disaggregated data is educational data often lumps American 

Indian (AI) and Alaska Native (AN) together as AI/AN. Although there are some similarities 

across Indigenous cultures, this categorization fails to recognize the great diversity within the 

American Indian and Alaska Native peoples. Another layer to this problem is the fact that 

statistical significance plays a large role in portraying data, and it is not uncommon for AI/AN 

data to be expressed as an asterisk, which also contributes to a colonial narrative of erasure 

(Shotton et al., 2013, Tuck & Yang, 2012). I envision my research as a counter-perspective to 

deficit-based and damage-centered research because I believe, as a foundation to this 

Indigenous research paradigm, that Indigenous knowledge, voice, and commitment to self

determination are the driving force.

Reciprocity, as described by Brayboy, Gough, Leonard, Roehl, & Solyom (2012), extends 

beyond a mere exchange among the researcher and participants to more of an idea of how the 

researcher engages in a “pay it forward” notion to elevate relationships. Reciprocity takes on 

the transformative and social justice aspect of CIRM. That is, how am I going to bring the voices 

of students to the university environment to effect change and betterment of the environment 

for Indigenous students in STEM? Through this process of research, making the informal formal, 

research as ceremony, I hope to present research that includes student voice in ways to make 

the university a more affirming environment for our Alaska Native undergraduate students. This 
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will mean working to take the information to engage in self-determination efforts that effect 

our people in the university setting.

RESEARCH RELEVANCE

As the foundation for this research, it is the student voice, and secondarily the need 

addressed by Alaska Native leadership, that I am prioritizing to address and bring forth to help 

institute change in creating a stronger space at UAF for Alaska Native students pursuing STEM 

degrees. A goal of this proposed research is to provide Alaska Native perspectives on diversity 

goals established through the UAF Strategic Plan. Through this research, I hope to underscore 

the diversity of Alaska Native students that is representative of the various cultures in our state, 

rural to urban lifestyles, and the scope of considerations an Alaska Native student encounters 

from admission to graduation and beyond. In considering equity and Alaska Native higher 

education, a quote by Alaska Native scholar, Dennis Demmert (2010) in a keynote speech to the 

Native Educators Conference in 1999 comes to mind,

...a good Native education program should encourage and support the education of

Native students by informing them of their roots; it should go beyond the best and the 

brightest students and truly promote the education of all Native students; it should 

promote informed understanding between Native and non-Native people; and it should 

enlighten all of us on the warmth, the thrill, and the deep personal satisfaction that 

comes from living together, working together, and helping each other as an 

interdependent community, much in the tradition of Native societies. (p. 40)

At the National level, the recruitment and retention of students into STEM fields is a 

priority for our economy. Within this priority is the need to build a workforce representing 

diverse perspectives (PCAST, 2012; Committee on Underrepresented Groups and the Expansion 

of the Science and Engineering Workforce, National Academy of Sciences, National Academy of 

Engineering, & Institute of Medicine, 2010).

Another aspect of need for this type of research comes from the field of higher 

education. American Indians and Alaska Natives are among the least studied groups of students 

in postsecondary education. There is a need for more research on the diversity of college-going 

experiences of Indigenous students and the inclusions of student voice and perspectives
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(Brayboy et al., 2012; Brayboy & Castagno, 2011; Fox et al., 2005; Shotton et al., 2013; 

Waterman, 2011).

There are other ways that this research can make contributions. Within the field of 

higher education, a recommendation for creating conditions for student success is to diversify 

the student body and to represent diverse perspectives in the curriculum (Kuh et al., 2005). 

There is also a need for student affairs personnel to build their multicultural competency, which 

includes building awareness and deeper understandings of the students they serve (Pope & 

Mueller, 2010). Also, there are several limitations to the existing knowledge of student 

development at the college level. Much of the existing research is from a positivist paradigm, is 

based on the values of middle-class white men, and stress a more linear and or fragmented 

view of development (Evans et al., 2010). There is potential, through these in-depth interviews 

that expand from initial motivations towards STEM and aspirations after college, that student 

experiences can shed light on student development in a more holistic and cultural context.

DATA COLLECTION, ANALYSIS, AND INTERPRETATION

Using participant observation methods, I gathered data through interviews, 

photographs, and notes. As a participant observer in the Alaska Native STEM student 

community, I gathered examples of metaphors used illustrate student advancement and 

persistence towards degree attainment. A brief description of each data collection method 

follows with further elaboration of research design in section three of this document.

Interviews. I interviewed 12 students in semi-structured interviews that addressed the 

following topics: student's family and where he or she was raised, motivations and aspirations 

for STEM degree, challenges, and barriers on the path to the degree, supports, changes they 

would like to see in serving Alaska Native students and advice or suggestions for other students 

and the university. I transcribed interviews following each audio-recorded session.

Photographs. Following the interviews, I asked students to gather photographs that 

helped to depict their views of their identity, motivations, and aspirations. For each of these 

three categories I asked students to tell me about the pictures.

Notes. My notes as a researcher being in the university environment are also part of the 

data. As a staff member, I also attended different events and meetings that were applicable in 

this research.
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The constant comparison method was used for analysis of the interviews and 

photographs (Thomas, 2013) and I consulted participants to confirm findings.

The remaining chapters of this dissertation are organized in the following way. Chapter 

2 reviews literature for this study. Chapter 3 addresses the methodology. Chapter 4 shares 

information about the participants and includes participant profiles of those who gave 

permission. All profiles were reviewed by participants. Chapter 5, tiled Our Powerful Minds, 

examines the student data related to research question #1, focused on degree-related 

decisions and influences. Chapter 6 explores the metaphor of the trail and factors that 

contribute to, and challenge, persistence towards degrees. The final chapter examines the 

university's role in relationship to the students, key findings, implications, and 

recommendations.
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CHAPTER 2: LITERATURE REVIEW

This literature review addresses contextual information connected to K12 schooling and 

college for Alaska Native pursuing STEM degrees in Alaska. It also addresses literature 

surrounding decision making and human development from a Yup'ik lens as well as decision

making and student development of college students from a western perspective. Funds of 

knowledge are also addressed along with negotiations students may face around science, 

culture, and education. Finally, this literature review addresses how metaphor shapes 

perspectives of degree attainment.

ALASKA CONTEXT FOR PRE-COLLEGE

Initially, I was interested in seeking how Indigenous philosophies and the university 

environment play a role in college-going behavior and cultural survival across diverse Alaska 

Native students. As I considered previous data on diverse student populations to predict their 

success, including socioeconomic status, high school grade point average, and ACT/SAT scores 

among others, I began to refine my research questions and also take into consideration the 

multiple realities of elementary and secondary schooling for Alaska Natives. Alaska is a large 

state with three major urban centers, Anchorage, Fairbanks, and Juneau. Across urban and rural 

Alaska, there are vastly different levels of infrastructure and economic and educational access 

to resources. Costs for goods and services increases considerably in rural Alaska. Subsistence 

living also plays a greater role in rural Alaska than in urban centers. Approximately 80% of the 

Alaska Native student population (Kindergarten through 12th grade) attend schools in rural 

districts that may have some road access to large urban centers but are largely accessible by 

plane and boat (Tetpon et al., 2015). Alaska Natives make up about 22% of the elementary and 

secondary population. Access to resources and history for Alaska Natives varies greatly and can 

impact schooling. When disaggregated by racial subgroups, the 4-year graduation rate for 

Alaska Natives in 2018 was the lowest at 68.6% and also the lowest in the 5-year graduation 

rates among racial subgroups in Alaska at 76.1% (Alaska Department of Education & Early 

Development: Statistics and Reports, 2018). Poor learning outcomes are connected to high 

teacher turnover in rural Alaska (Hill & Hirshberg, 2013). Annual teacher turnover in rural 

school districts, where many Alaska Native students are located, can range from 7%-52%. An 
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average of 64% of teachers hired between 2008-2012 by Alaskan school districts came from 

outside of Alaska. Only about 5% of the teaching workforce is Alaska Native and almost 90% of 

teachers are white (Hill & Hirshberg, 2013). Specific to STEM, Roy Roehl II found that lower 

proficiency on 10th grade math standards-based assessments correlates to higher teacher 

turnover and higher percentages of Alaska Native students in school populations (2010).

ALASKA CONTEXT FOR COLLEGE

As an open admissions institution, the University of Alaska Fairbanks serves students with a 

wide range of academic experiences. In Alaska, the main colleges and universities include the 

University of Alaska system, with universities in Fairbanks, Anchorage, and Juneau also have 

satellite campuses in rural hubs across the state. Other institutions include the Alaska Pacific 

University in Anchorage and Ilisagvik College, a tribal college in Utqiagvik, Alaska. Because of 

Alaska's great size, it is likely that students from the far-reaching parts of the state can expect 

to travel a day or more to attend their institution.

The University of Alaska Fairbanks began as the Alaska Agricultural College and School of 

Mines in the territory of Alaska in 1917. The first Alaska Native to earn a bachelor's degree at 

the University of Alaska Fairbanks was Flora Harper in 1935. In personal communication with 

Sue McHenry, advisor emerita, the earliest noted Alaska Native to earn a bachelor's degree in a 

STEM field (Civil Engineering) at UAF was in 1955 (S. McHenry, personal communication).

As a result of student and legislative action, Student Orientation Services, now Rural 

Student Services (RSS), came into existence to support Alaska Native students at UAF. RSS 

provides a gathering point for Alaska Natives that contributes to more actions in support of 

Alaska Native success. In 1986 or 1987 Alaska Native students led by Richard Glenn, Inupiaq 

from Utqiagvik, Alaska, began forming the UAF Chapter of the American Indian Science & 

Engineering Society (AISES) (Evans, 2005). The charter for the UAF Chapter of AISES was 

formalized and chartered in 1989 (L. Encinias, personal communication, March 17, 2013). The 

AISES chapter is sponsored by RSS. The UAF chapter of AISES has been active since its inception 

with multiple recognitions and awards at the national level.

Another organization that supports Alaska Natives pursuing STEM degrees at the three state 

universities is the Alaska Native Science and Engineering Program (ANSEP). Based out of 

University Alaska Anchorage, ANSEP began in 1995 and the program extended to serve 
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students at UAF in 2002 (ANSEP, 2017). ANSEP has programming to promote STEM from middle 

school to graduate school.

More recently through a grant funded by the National Institutes of Health, UAF's Biomedical 

Learning and Student Training (BLaST) program has been targeting diverse populations, and 

especially rural Alaskans for undergraduate research in the biomedical field. Research 

participant interview responses include all of these organizations as supports: RSS, AISES, 

ANSEP, and BLaST.

Table 1 displays total enrolled students and the percentage of Alaska Native students in 

baccalaureate STEM programs in Fairbanks at the Troth Yeddha' campus from 2012 to 2021 

(UAF PAIR Factbook). Data show a decrease of enrolled Alaska Native students but an increase 

in representation among total students enrolled.
Table 1 Alaska Native Students in Baccalaureate STEM Programs at Troth Yeddha' Campus

Year Fall 2012 Fall 2013 Fall 2014 Fall 2015 Fall 2016
Total Headcount Enrolled 1506 1558 1603 1554 1524
AK Native 160 154 142 133 135
% AK Native 10.6% 9.9% 8.9% 8.6% 8.9%

Year Fall 2017 Fall 2018 Fall 2019 Fall 2020 Fall 2021
Total Headcount Enrolled 1399 1278 1133 1089 1065
AK Native 141 138 127 125 139
% AK Native 10.1% 10.8% 11.2% 11.5% 13.1%

Table 2 displays total STEM baccalaureate degrees awarded and percentage awarded to Alaska 

Natives in Fairbanks at the Troth Yeddha' campus from 2012 to 2021 (UAF PAIR Factbook). Data 

show a decline in total degrees awarded as well as a decrease in percentage awarded to Alaska 

Natives.
Table 2 STEM Baccalaureate Degrees Awarded to Alaska Natives at Troth Yeddha' Campus

Year 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021
Total STEM 
Baccalaureate Degrees 212 224 237 244 229 244 231 240 229 199

AK Native 23 15 33 17 15 17 15 18 19 15

% AK Native
10.8

% 6.7%
13.9

% 7.0% 6.6% 7.0% 6.5% 7.5% 8.3% 7.5%
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RESEARCH QUESTIONS

As a result of considering the variety of K12 educational experiences for Alaska Natives, I 

decided to examine the influences and factors tied to decision making around majoring in 

STEM. Current research notes the relevance of motivation and aspiration in degree attainment 

and the lack of attention given to the factors that lead to interest in the STEM fields (Astin & 

Astin, 1992; Maltese & Tai, 2013; Pascarella & Terenzini, 2005; Seymour & Hewitt, 1997; Wang, 

2013). Among these factors used to examine student degree attainment, motivations and 

aspirations are most likely to influence and inform on how a student's cultural background can 

guide him or her toward success. The potential for student motivations and aspirations to 

illuminate their own definitions of success also influenced my interest in examining these 

topics. The focus of my research resulted in two questions.

• How do in-school and out-of-school experiences inform the motivations and aspirations 

of Alaska Native undergraduates as they make decisions around the pursuit of STEM 

degrees and career goals?

• How can student experience and cultural knowledge illuminate a strength-based 

metaphor for persistence in the STEM fields and beyond?

These questions illustrate one of the principal aspects of Indigenous research methodologies by 

taking into account the voices of Indigenous people from a strength-based perspective that is 

respectful towards the culture.

The design of this research and formation of research questions builds on two aspects of 

Yup'ik understanding of positive human development, (1) the individual and the power of the 

mind, and (2) the relational aspect of maintaining balance between the individual and their 

surroundings- human, natural, and spiritual realms. These understandings are expressed in 

visual models including Kawagley's tetrahedron (Figure 3) (1995) that shows the relationship of 

the human realm, the spiritual realm, and the natural realm and the connection to the universe 

and the circle of life. This diagram also includes self, family, and mindfulness, showing more 

connection to the idea of awareness or consciousness.
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Figure 1 Kawagley's Tetrahedron Model

Similarly, Theresa Arevgaq John (2009, p.71), uses her graphic, Ellarpak, to illustrate her

This Yup'ik symbol of the universe depicts Ellam iinga, or “the eye of awareness” and shows 

interconnections and multiple layers. The shaman's drum shows connection and interrelation 

among the spiritual, human, and natural realms.

Similarly, the idea of interconnectedness is represented (Figure 5) in the Alutiiq Llam 

Sua icon (Drabek, 2012). This shows the human connection across the five worlds of the Alutiiq 

universe to the creator and the cosmos.
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Figure 3 Alutiiq Llam Sua Icon

THE POWERFUL MIND

Research question #1, to what degree do in-school and out-of-school learning experiences 

inform motivations and aspirations of Alaska Native undergraduates pursuing STEM degrees 

and career goals, examines the internal decision-making and meaning making of students. I 

used two lenses to examine data, a Yup'ik human development lens and Baxter-Magolda's Self

Authorship theory focusing on student development.

At the center of the Kawagley's (1995) and John's (2009) models are: self, mindfulness, 

and awareness. Yup'ik Elders speak of the powerful mind - umyuaq tuknilria, in relation to how 

we treat others, especially those who may be less fortunate like orphans and Elders, with 

compassion, love, and care. Elder Frank Andrew of Kwigillingok, spoke of the powerful mind in 

terms of the decisions a hunter made in his generosity towards others. Rather than being 

generous and sharing his catch, he was stingy and as a result he had poor hunting after that. 

Decisions and actions in relation to others can have consequences that reach beyond the self 

and into surroundings (Fienup-Riordan, 2005, p. 39).

Indigenous philosophies - epistemologies, axiologies, and ontologies - shape Indigenous 

ideas of development of identity and how people grow into human beings, and their approach 

to knowledge. Oral teachings and observation served as methods contributing to positive 

development.

Oral Teachings

Indigenous approaches to knowledge and development are present in the traditional 

pedagogical methods that involve storytelling and the use of metaphor (Archibald, 2008; 

Cajete, 2000; Leonard, 2008; Sarris, 1993). Yup'ik Elders express traditional forms of pedagogy 
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and development through qanruyutet. Qanruyutet, words or wisdom or oral teachings, is an 

overarching term that informs us on how to live (Fienup-Riordan, 2005). Elsie Mather, an Elder 

of Bethel, Alaska, described in Yup'ik with translation following,

Augna-wa, ilait amlleret maa-i ayagyuaqsilriit waten asgurakluku-llu pilalriit imkut 

niiqurallrit. Waten taringevlaangramteki pulengqurluki ayuqeqapiaraatnek 

pinrilengraata, taugaam allauciquq tauna qanruyun atauciungermi taikuni. Tua-i-ll' 

waten tuartang alerqullrukaitkut tamakut wani niitellrungramteki ciungani iciw, 

piuraasqelluki, taringekanirciqniluki atata. Umyuamtenun ek'artelangeciqut-gguq atata 

tua-i-ll' taringekanirluki. (p. 24)

It seems as though many young people do not believe what they hear these days. You 

should always bring up instructions repeatedly, even though we do not understand 

them fully. And those teachings will be different and not stated in the same way when 

retold to us. And it seems they told us to continually speak of them, that even if we 

heard them before, we would understand them more clearly [when they were 

repeated]. They said we would remember them later on and understand them more 

clearly. (p. 25)

Yup'ik Elder Theresa Moses of Toksook Bay, Alaska, added,

Piinanemteni-llu taringurainangciqaput. Wall'u picurlakarluta pikumta tua-i nutaan 

tauna taringluku. Waten-gguq niitengramteggu wangkutnun cauvkenani, tua-i-gguq 

niipakarluku-gguq taugaam taringurainarciqaput. Tuaten pitullruatnga-ll' wiinga. 

Niipakarluku-gguq taugaam taringurainarciqaqa. (p. 24)

They said we would begin to understand them as we were living. Or we would 

understand the principle behind that teaching if we got into a bad situation. They said it 

would not mean anything to us at first, but we would begin to understand it after 

hearing it numerous times. That is what they said to me as well. They said I would start 

to understand it after hearing it repeatedly. (p. 25)

Mather and Moses address the concepts that the instruction bestowed may not apply at the 

time of learning and that the instruction may apply later in appropriate situations. Yup'ik Elder 
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Frank Paul of Kipnuk, Alaska, elaborated on situational awareness and respect for cultural 

knowledge.

Camun tekitaqamta imna qanruyutellerput ayuqucirtuun wanteqaaqluni, 

umyuaqeqaaqluku. Tua-i-llu taum imum wani neq'aqallemta ayuqucirtuutem taumun 

imumun pivkarpek'nata, cirlakevkarpek'nata. Tauna piniqerkauluku, man'a qanruyun 

niitellerput piniutekarkauluku wangkuta. (p. 20)

When we come upon certain situations, our ayuqucirtuun [instructions] comes to mind, 

and we remember it. And that teaching we remembered will not let the situation defeat 

us. That instruction we heard will be our source of strength. (p. 21)

Re-examining Kawagley and John's models, we see how the self and awareness in the 

center extends out and connects with the spiritual, natural, and human realms. Another Yup'ik 

concept oriented towards positive human development can illustrate this interconnection 

through the term yuuyaraq. Harold Napoleon (1991) described yuuyaraq,

Yuuyaraq defined the correct way of thinking and speaking about all living things,

especially the great sea and land mammals on which the Yup'ik relied for food, clothing, 

shelter, tools, kayaks, and other essentials. . Yuuyaraq prescribed the correct method 

of hunting and fishing and the correct way of handling all fish and game caught by the 

hunter in order to honor and appease their spirits and maintain a harmonious 

relationship with them. (p. 5)

The Yup'ik view the world as an interconnected place. The spiritual world, the physical land, 

and your chosen behavior as a human being are all connected. Your actions as a person can 

affect others around you and your environment.

Relational modes of knowing and being connected to place also extend into other 

Indigenous cultures of Alaska. Chief Peter John's story of Troth Yeddha' displayed Athabascan 

values of place, by honoring its significance and memory with the eagle feather, and by 

remembering the use of the location of the ridge for gathering wild potatoes and exchanging 

ideas. In a similar way, the Tlingit view location as important in helping to define themselves. In 

the introduction of Being and place among the Tlingit (Thornton, 2008) Tlingit fisherman, 

Gabriel George, said, “These lands are vital not only to our subsistence, but also to our sense of 
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being as Tlingit people” (p. 3). Additionally, T'akteintaan Elder Ken Grant said, “Lyee sakoowoo 

saawx' ch'a tleix ee jeedax goox la haashee koosteeyi” (If you don't know the names, your 

Tlingit way of life will drift away forever) (Thornton, 2008, p. 73). These ideas express the view 

that the land is important in defining who we are. This concept applies to research question 1 

and the degree to which out-of-school learning experiences inclusive of Indigenous knowledge 

of place inform decisions around degrees.

Relational modes of knowing, being, and doing also impact immediate surroundings as 

well as people and family. Operating to maintain balance is key. Among the Tanana Athabascan, 

an important concept is gaalee'ya, which can be translated as luck. More specifically, gaalee'ya 

governs human behavior and the relationship to one's surroundings. For people who depend 

on the bounty of the seasons, taking care to show respect to surroundings, including other 

people, animals, weather, leads to reciprocity where the environment will provide. Tanana 

Athabascan Elder Howard Luke described gaalee'ya, his language's term for this form of luck,

Some of the stories my mother used to tell me were about respect, how we are to 

respect the animals and part of that is keeping clean. That gaalee'ya goes by your door 

every morning and sees if you are clean and if you are not, it passes you by. That's our 

luck, gaalee'ya. When I'm cutting fish, I never have my right side bloody. The left side 

with the fish; it gets bloody. Same when I'm skinning moose, same way. You've got to 

respect yourself and also the animal. (Luke & Jackson, 1998, p. 26)

Luke's description displays the careful detail of how to proceed to maximize your likelihood to 

provide for others and to decrease your vulnerability, down to the proper way to cut fish and 

moose.

All of these examples, although brief, give some insight into the worldviews represented 

by the diverse Indigenous cultures of Alaska and the significance of relationality, balance, and 

place. While acknowledging diversity among the Alaska Native culture represented at the 

university, similarities exist. Oscar Kawagley (1995) summarized similarities in the following 

way, “Alaska Native peoples have traditionally tried to live in harmony with the world around 

them. This has required the construction of an intricate subsistence-based worldview, a 

complex way of life with specific cultural mandates regarding the ways in which the human 

being is to relate to other human relatives and the natural and spiritual worlds” (p. 8).
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This idea of interconnection is also present in the Yup'ik base term, ella-. Ella-, 

depending how it is used, can mean awareness, consciousness, weather, atmosphere, sky, 

world, and creative force (Kawagley, 1995; John, 2009). The Yup'ik concept of awareness, 

ellangeq, brings the lens back to the self and decisions. For example, Ellangcarturtua, meaning 

‘I am working to achieve awareness.' In terms of development, Yup'ik forms of pedagogy 

include qanruyuutet, advice, and qulirat and qanemcit, stories. Through these methods, John 

described how one can progress to achieve awareness. Through these means, achieving 

awareness helps one live a life following yuuyaraq and find balance in life and surroundings. 

Awareness can be marked by realizing value and application of cultural knowledge, making a 

decision, prioritization, and moving towards balance. In evaluating participant data concerning 

student development as they progress in their college going experience, use the following 

assumptions about human development:

• A situation or circumstance may bring about a point of disequilibrium where knowledge 

may be applied to restore balance.

• Awareness, ellangeq, can be a decision or prioritization to move towards better 

understanding of self and circumstance.

• Gaining appreciation and respect for cultural knowledge or wisdom.

• Understanding the value of relationality to self, family, surroundings, place.

SELF-AUTHORSHIP AND DECISION-MAKING

Within Western institutions, research on student development informs institution policy 

and the approach to serving students. Rodgers (1990) definition of student development is 

often used, “the ways that a student grows, progresses or increases his or her developmental 

capabilities as a result of enrollment in an institution of higher education.” There are many 

theories of student development that apply to those attending colleges and universities. For 

this research, I use Baxter-Magolda's Self-Authorship theory (2008) as an additional lens to 

Yup'ik development because of its focus on decision-making and negotiating external frames 

and moving towards internal foundations and identity. Further research by Pizzolato (2003) 

emphasized provocative experiences that holds some parallels to Yup'ik ideas of circumstance 

and awareness.
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Building off Kegan's work, Baxter-Magolda's Self-authorship theory addresses three 

areas of development: epistemological, intrapersonal, and interpersonal development. This 

theory focuses on college students as they progress from reliance on external formulas, then 

progress to a stage called the "Crossroads" where they begin to question as they feel a tension 

among internal beliefs and knowledge with external ideas and values. As students become 

more confident in their own internal set of beliefs, identity, and interactions with others, they 

achieve "self-authorship." Further research of self-authorship and marginalized populations 

revealed that they are more likely to progress towards self-authorship sooner, however (Abes & 

Jones, 2004; Pizzolato, 2003; Torres, 2010; Torres & Hernandez, 2007). Pizzolato (2003) found 

that, "lack of privilege placed students in a situation where achievement of their college 

student possible self often required them to self- author by creating their own formulas for 

success" (p. 808).

Barber, King, and Baxter Magolda (2013) also examine student decisions as related to 

Baxter Magolda's self-authorship theory,

If achieving learning outcomes requires shifting frames of mind from authority 

dependence to ways of understanding one's experience that reflect more complex 

meaning-making capacities, identifying educational practices that help college students 

succeed and achieve desired learning outcomes involves discovering what experiences 

promote these developmental capacities. Students who make these shifts towards 

desired outcomes are therefore of great interest to educators and scholars alike: 

Understanding the factors that trigger these substantial shifts could help faculty design 

more powerful learning experiences, could help administrators make decisions about 

supporting educational initiatives, and could help scholars understand sources of 

variability in the typical slow pace of development. (pp. 868-869).

Their work applies to my study that examines student factors and influences that inform 

decisions surrounding the pursuit of bachelor's degrees in STEM, with the goal of stronger 

institutional awareness to make informed decisions that help students earn their degrees and 

meet their aspirational goals.
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LEARNING OUTSIDE THE FORMAL SCHOOL SYSTEM

Using Yup'ik development as a lens, this study considers the learning that occurs outside 

the formal school system and includes cultural and place-based knowledge that may inform 

decisions around majoring in STEM. Funds of knowledge (Gonzalez et al., 2005) is a concept 

that “is based on a simple premise: People are competent, they have knowledge, and their life 

experiences have given them that knowledge” (p. x). In her discussion of Funds of Knowledge 

Gonzalez elaborates on the processual approach to researching students out-of-school 

experiences and the layers of overlapping spheres of influence as a counter to deficit models. In 

this way, the goal of investigation is not to use out-of-school knowledge as the goal of the 

learning curriculum but to understand the knowledge sets that students are experienced in and 

to explore ways of using students' funds of knowledge as contributing to an overall educational 

context. Where STEM is concerned, the funds of knowledge approach has shown that there are 

some concepts that are not comprehensible from a background of a classroom education but is 

understandable by individuals from shared out-of-school learning experiences.

Within Critical Indigenous Research Methodologies (Brayboy et al., 2012), there is a 

concept of multisensory listening. This is a way of sensing surroundings that take into account 

observations and practices informed by living in place, and Indigenous epistemologies, 

ontologies, and axiologies. When I consider some of the aspects of Indigenous philosophy and 

human development addressed early on in this literature review, I am reminded of the values 

of awareness of surroundings and the intricate mandates on conduct and choices can lead to 

changes in your environment. Multisensory listening is intimately tied to Native way of learning 

STEM and occurs outside the formal schooling system. The following quote by Richard Glenn, 

Inupiaq scientist, highlights this concept:

I think that on the ground.., we call it ground-truthing. Even you call it ground-truthing 

when you are corroborating satellite imagery. Ground-truthing is the best place to start 

for me because I wouldn't... I could surmise a bunch of stuff from interpreting the 

satellite and unless you see it, hear it, smell it happening around you, then you've 

removed yourself from it in a way that you won't be as intimate, as intimately familiar 

with that thing unless you are right there with it.

(http://www.arcticstories.net/people.html#rglenn)
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Furthermore, in research connected to funds of knowledge Basu and Calabrese Barton (2007) 

found that building a sustained interest in science was tied to identity, beliefs, experiences, and 

conceptions of the future. Culturally -based learning experiences can inform students on 

directions they would like to go in life.

PERCEPTIONS OF STEM

Our language had no word for science, yet our tools were so well designed that they 

allowed us to live in a land no one else would inhabit, a land we still call home.

--Elsie Mather, Bethel, November 2003 (yupikscience.org) 

Indigenous Knowledge and Western Science are two different paradigms. These 

paradigms can at times run parallel with each other, and at others, conflict. This section of the 

literature review analyzes the scope of how these two paradigms have the potential to inform 

research that examines the motivations and aspirations of Alaska Native students and their 

decisions to pursue science, technology, engineering, and mathematics (STEM) degrees at the 

undergraduate level at the University of Alaska Fairbanks.

In his interviews with Yupiaq Elders, Oscar Kawagley (1995) learned the following as he 

worked with them to define or translate the concepts of "mathematics" and "science,":

The elders' discussion of the definition of mathematics focused on the Yupiaq word 

Cuqtaariyaraq, "the process of measuring." The other definitions that were considered 

reflect further abstractions of their thinking processes as applied to one who uses 

mathematics. These included "someone who is astute and perceptive"; "an expert 

evaluator"; "an expert assessor"; "someone who evaluates something, mentally 

assessing the feasibility and coming pretty close to the estimate"; "becoming good at 

calculating"; "becoming good at visualizing." Finally, they agreed that the best Yupiaq 

definition of mathematics would be "the process of measuring and estimating in time 

and space." (p. 57)

Although the Elders came to an agreement on their term for mathematics, there was more 

difficulty in determining a word for science.

"Trying to know"; "trying to understand"; "trying to grasp the origin"; "trying to find the 

source"; "the process of understanding"; "way to try and understand through process of 
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elimination"; "a process that is the science of life"; and "a process of seeing and 

predicting the future." (pp. 57-58)

This quote elaborates on the quote by Elsie Mather that begins this chapter. In both instances, 

it is clear that although there is no Yup'ik word that equates to “science,” the idea is ever 

present in the Yup'ik environment.

This contrasts to Western science and the dominant ideas that shape the term 

“science.” Robert Merton, a sociologist, identified universalism as a principal component of the 

scientific community (1996). Universalism is “rooted deep in the impersonal characteristic of 

science” (p. 269). Within his definition of this principle, Merton identifies one way that Western 

science contrasts with Indigenous knowledge. It is impersonal and isolated, whereas Indigenous 

knowledge is more likely to show connections and relationships. A challenge with this definition 

of universalism as a key component of science is that it expresses this characteristic of science 

in a static way. This idea that western science is objective is changing for some people and one 

way that this is evident is in the “One Health” paradigm used by one of the biomedical research 

grants at the University of Alaska. Within the One Health paradigm, there is a stated preference 

for supporting research that ties together the relationship of humans, animals, and the 

environment.

Vine Deloria, Jr., in his book The Metaphysics of Modern Existence (2012), examines the 

history of Western science and Indigenous knowledge. Deloria examines the potential for 

change, and he uses the example of interdisciplinary studies as an example of how changing the 

isolationist, objective, impersonal aspect of the science definition can “be fruitful in explaining 

previously incomprehensible data” (p. 278). Kawagley, Norris-Tull, and Norris-Tull (1998) also 

discuss the potential benefits when including Indigenous knowledge within the dominant 

curriculum. This example, along with many other examples of Indigenous curricula, is a force of 

change to the traditional Western sense of the word “science.” This also brings to mind the 

iceberg model of culture (Figure 4) from Alaska Native Knowledge Network, and the wealth of 

STEM-connected ideas present within “deep culture.”
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Figure 4 Iceberg Culture Model

The following Venn diagram (Figure 5) developed by Sidney Stephens (2000) illustrates 

similarities and differences among Indigenous knowledge or traditional Native knowledge and 

Western science. Many of the ways that these two paradigms differ and align are echoed the 

analyses of other scholars (Deloria, 2012; Kawagley et al., 1998; Peat, 2005).
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Figure 5 Traditional Native Knowledge and Western Science Venn Diagram

These definitions and comparisons highlight complexities within these two worldviews that may 

inform the motivations and aspirations that can either support or deter Alaska Native students 

who are working toward STEM degrees in a western institution of higher education.
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BRIDGING THE DIVIDE

“Walking in two worlds,“ is a phrase often heard when discussing or reading about 

experiences tied to Alaska Native education. This highlights negotiation centered around 

identity and colonization. Citing Chaat Smith (2009), Bisset Perea (2013) rejects the idea of 

“walking in two worlds” as the concept denies the right of Indigenous people to self-identify 

and further self-determine. “Cultural discontinuity” is another term used to contrast experience 

in Indigenous and Western culture in education (Ortiz & HeavyRunner, 2003). Researchers have 

explored instances where students have bridged this divide. Laframboise et al., (1993) uses 

biculturalism and explains the term “bicultural efficacy” as the point in which an Indigenous 

person can function competently within their Indigenous culture and the dominant Western 

culture, without compromising their sense of identity. This divide is further illustrated in 

Huffman's transculturation hypothesis (2001) where the transcultured student is a student who 

views his or her identity as an anchor while they navigate the academic landscape in contrast to 

Huffman's category of traditional Indigenous students who are anchored in Indigenous identity 

but estranged from institutes of higher education. Within STEM education, Aikenhead, crosses 

that divide by means of a teacher, “A culture-brokering science teacher makes border crossings 

explicit for Aboriginal students by acknowledging students' personal preconceptions and 

Aboriginal worldviews that have a purpose in, or connection to, students' everyday culture” 

(2001, p.6).

ADDRESSING DIVERSITY IN STEM

This scope of this research extends beyond the examination of the students meaning 

making as they negotiate college. It also aims to explore the approach that the institution takes 

to serving Indigenous students working towards degrees in STEM in research question #2: How 

can student experience and cultural knowledge illuminate a strength-based metaphor for 

persistence in the STEM fields and beyond? Within the Yup'ik models, Kawagley's tetrahedron 

model and John's Ellarpak model, this question focuses on the surroundings more so than on 

the person or self. Because of the use of this model, it also brings into consideration the 

relational aspect of the university with the individual. This section will examine the 

predominant metaphor used in STEM recruitment and retention, namely ‘the pipeline,' and 
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then other metaphors used in STEM recruitment and retention and other metaphors in other 

aspects of education will be examined.

In 2012, Ogunwole et al. noted that 13% of American Indians and Alaska Natives had 

completed a bachelor's degree or higher, compared to 29 percent of the U.S. population who 

have a bachelor's degree or higher. In 2010, American Indian and Alaska Natives made up 0.6% 

of the United States' population, 0.3% of all Science and Engineering college degree holders, 

and 0.2% of all Science and Engineering occupations. In 2012, the National Science Foundation 

(2015) reported baccalaureate degrees in science and engineering awarded among the 

following populations: White students, 64.7%; Asians/Pacific Islander students, 9.7%; Black 

students, 8.8%; Hispanic students, 10.3%; and American Indian/Alaska Native students, 

0.6%. Connected to this data is the 67% four-year high school graduation rate for American 

Indian and Alaska Native students (Stetser & Stillwell, 2014), the lowest of all recorded racial or 

ethnic groups. 

The Pipeline

One of the prevailing metaphors used in post-secondary STEM education is the 

“pipeline.” In 2012, President Obama's report, Engage to Excel, called for a million more STEM 

college graduates to be produced within the decade to address global competitiveness (PCAST, 

2012). This call for more production gave more weight to the concept of the pipeline in 

recruiting and retaining more students as well as addressing the issue of diversity. The pipeline 

is a linear model where increasing production is supported by increasing the flow of the people 

entering it. This model is met with criticisms. Those who are within the pipeline and discontinue 

following the “flow” process are considered “leaks.” In this sense, the pipeline model can be 

viewed as a deficit model. Deficit models speak of the students they target in terms of 

repairment and the students who fail, do so because of “his/her internal deficits or 

deficiencies” (Valencia, 2010, p 6). Connected to the Indigenous context, Tuck builds on the 

deficit model by focusing on observed growth of damage-centered research and frameworks 

that include and address the social and historical aspect of pathologizing research participants 

and populations connected to race and colonization (2009).

Another criticism is that the pipeline model homogenizes the flow of students and that 

it does not take into account, or really question, the role and responsibility of the institution in 
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providing an education for students. In this approach, primary indicators used to inform 

institutions include high school and post-secondary courses and course progressions. Grade 

point averages and test scores inform where to place students along the pipeline. Metcalf 

(2014) noted the lack of depth in understanding students also restricts researchers' 

understandings and notes that statistical significance can also eliminate data on Native 

American participants (p. 84). Brown et al. (2015) discuss the homogenization aspect of the 

pipeline and its failure to show the diversity among African-Americans in STEM.

Disaggregated data is often a significant starting point in addressing concerns of 

diversity. It is a set of data that displays the underrepresentation of different groups within 

science and engineering. Institutions can use this information in a couple of ways. They can use 

this information to examine their own practice and structure to change how the environment 

can build equity or they can focus on students and families as the needed change to address 

this statistical disparity and equity issue. When institutions approach this issue of 

underrepresentation by looking at the students, this becomes a deficit approach (Castagno, 

2014; Ladson-Billings, 2009; Medin & Bang, 2014). With this approach, the discourse includes 

terms such as “at-risk,” “deficient,” “deprived,” and leads to a narrow definition of success that 

equates success with statistical parity. Specific to addressing diversity in STEM recruitment and 

retention, Erin Castro (2014), examined how deficit discourses are mobilized in university STEM 

programs. In these deficit-based measures, marginalized cultures are viewed as something 

holding a student back and having qualities more in line with the mainstream population is 

more likely to be associated with success. This is illustrative of an assimilationist model. For 

Indigenous students, Battiste (2013) described this meaning of success as having to “submit to 

more assimilative paths, compromising their ancestral language and identities connected to 

their place, and the continuity with elders and communities as schools have been homogenizing 

and normalizing Eurocentric experiences” (p. 141).

Kirkness and Barnhardt (2001) address trends in post-seconda ry institutions serving 

Native students in the United States and Canada, including orientations that put the onus on 

the student to adapt to the university and feeding deficit-based models of serving Native 

students. To truly address concerns of attrition and retention, the authors list the values of 

respect, relevance, reciprocity, and responsibility as key. Institutions would serve students 
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better if they learned more about the students they serve, including motivations and 

aspirations, and how those four values play into that relationship. Citing Scollon (1981) and his 

research on Alaska Native students, the authors conclude that institutions resistance to change 

and institutional invulnerability marks unresponsiveness. Tuck (2009) calls for desire-centered 

approach and moving away from a damage-centered approach of research and policy, "More 

importantly, damage can no longer be the only way, or even the main way, that we talk about 

ourselves" (p. 422).

Moving Beyond the Pipeline Metaphor

Parts of the STEM education field have changed their approach. In the 2015 report 

(Feder), Identifying and Supporting Productive STEM Programs in Out-of-School Settings, the 

National Research Council builds upon the model of the STEM learning ecosystem. This model is 

centered on the learner and includes the assets of designed settings, naturalistic settings, 

people and networks of people, and everyday encounters with STEM. The STEM Learning 

Ecosystem is based on Bronfenbrenner's ecological model of human development. The 

significance of this model is that it considers STEM learning and development beyond the 

classroom. As a springboard, the report proposes future research that investigates "how STEM 

learning in out-of-school settings emerges through the intertwining of intellectual, social, and 

affective dimensions of learning environments" (p. 20). This model shows connections to Alaska 

Native views of the worlds that value relationships among people and their 

surroundings. Another metaphor, using lemonade, is illustrated in a study that acknowledges 

limitations of the pipeline metaphor and offers one that acknowledges social justice and power 

issues (Pitcher & Shajahan, 2017).

Education Metaphors from Indigenous Scholars

In his book Look to the Mountain: An Ecology of Indigenous Education, Cajete (1994), 

examines the centrality of metaphor to American Indian education and understanding and its 

contrast to Western system of education. He called for the advocacy of Indigenous 

understandings that are rooted in Indigenous experience. Cajete addresses many qualities of 

Indigenous education including connection to shared experiences, and that knowledge is found 

within individuals and within nature. These shared experiences strengthen the understanding 

of the metaphor.
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Indigenous educators and researchers employ metaphors connected to cultural 

knowledge to teach and communicate. Panigkaq Agatha John-Shields' 2018 dissertation, uses a 

rich metaphor of the qasgiq, a Yup'ik building for gathering and learning, as a model to 

promote culturally responsive teachers. Charlotte Davidson (2018), Dine/Three Affiliated 

Tribes: Mandan/Hidatsa/Arikara, uses the Dine hoghaan structure and womb to communicate 

the Dine concept of beauty in research and scholarship. Amanda Tachine (2018), Navajo, uses a 

Navajo story rug and weaving to illustrate her research framework. Sweeney Windchief (2018), 

Assiniboine, looks to Indigenous graduate students at a university to ask them their metaphors, 

based in culture, that illuminate their education and path to success. His study also connects 

with Baxter-Magolda's self-authorship theory as his participants came up with different 

metaphors and explained their significance. Jameson Lopez (2018) developed the AI/AN 

Millenium Falcon Persistence Model that illustrates how existing theories of family support, 

academic persistence, community and tribal support and institutional support work together to 

support student persistence. He highlights that the degree to which culture and giving back to 

community are missing from most theories.

Page-Reeves, Marin, Moffett, DeerInWater, and Medin (2019), interviewed Native STEM 

professionals to examine their conceptions of success. Their study addresses the transformative 

aspect of using the metaphors of wayfinding and navigation and how the metaphor of 

wayfinding contributes to an accumulation of community wisdom that guides decision making. 

Mallinson and Hudley (2014) cite the "intersection of language, culture and STEM education” 

(p. 18) as a point to examine academic inequality in STEM. This study will examine discourse 

and use of metaphor to frame persistence and it's connection to Indigenous knowledge, 

reflecting Lyons (2000) concept of rhetorical sovereignty, "the inherent right and ability of 

peoples to determine their own communicative needs and desires in this pursuit, to decide for 

themselves, the goals, modes, styles and language of public discourse” (p. 449) and the concept 

of sociolinguistic justice as presented by Bucholtz et al., (2014) - "self-determination for 

linguistically subordinated individuals and groups in sociopolitical struggles over language ” (p. 

145). Prior work has examined contrasting narratives and understandings among Alaska Natives 

and the institution surrounding a grading controversy (Gilmore & Smith, 2002, 2005; Gilmore, 

Smith, & Kairaiuak, 2004) and another article by Leonard and Mercier (2016) reports an
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examination of Indigenous knowledge and science discourse in an international graduate-level 

course that included the University of Alaska Fairbanks and Victoria University of Wellington in 

2007. In connection to this current study (see appendix), Skinner and Leonard (2018) also 

examine the historic discourse and governance at the University of Alaska for Alaska Natives.

CONCLUSION

Within this chapter, I explored literature that gave context to pre-college learning and 

college in Alaska. Research question #1 addresses in-school and out-of-school learning 

experiences to try to expand the scope of impacting experiences that inform decisions. Funds of 

knowledge that go beyond the walls of the formal classroom and reach into learning with 

family, out on the land and sea and cross over Indigenous and Western paradigms of 

knowledge may inform on decisions on college majors and degrees. I also examined a both 

Yup'ik ideas of development as well as Baxter-Magolda's Self-Authorship Theory as related to 

how college students develop and make decisions.

Finally, metaphors were examined for their use in the field of STEM recruitment, 

retention, and persistence. The commonly used pipeline metaphor centers a deficit-based 

model in contrast to metaphors developed by Indigenous scholars that convey strength-based 

approaches to teaching and learning. Building on other studies of contrasting narratives in the 

academy, this study will examine a metaphor that frames ideas of persistence among 

community members of Alaska Native STEM majors.

33



CHAPTER 3: METHODOLOGY

How do in-school and out-of-school experiences inform the motivations and aspirations of 

Alaska Native undergraduates as they make decisions around the pursuit of STEM degrees and 

career goals?

How can student experience and cultural knowledge illuminate a strength-based metaphor for 

persistence in the STEM fields and beyond?

METHODOLOGICAL FOUNDATIONS

Indigenous research foundations and concepts are considerations in research design. Data 

gathered from participants include both interviews and photographs with an emphasis on 

privileging of Indigenous voice.

PHOTOGRAPHS

To incorporate a multisensory element to data gathered and shared, I included the use 

of participant submitted photographs based off the photovoice method. Photovoice is a 

participatory action research method that was originally devised to promote health and is 

rooted in feminist theory and community-based approach to documentary photography (Wang 

& Burris, 1997). The main goals of photovoice are to have participants: (1) record and represent 

their everyday realities; (2) promote critical dialogue and knowledge about personal and 

community strengths and concerns; and (3) reach policymakers. The transformative potential of 

photovoice also connects to the principles of Indigenous Research (IR) methodologies.

I first learned about photovoice from some of my undergraduate students working on 

research projects with the Center for Alaska Native Health Research. I met with Dr. Ellen Lopez 

who uses photovoice in her research. Her information was very helpful. She shared how she 

uses this method in the local Alaska Native community, and she shared the documents she uses 

for consent.

My decision to include photographs as data is also informed by my observations of 

STEM students including photographs of themselves and their family, homes, or cultural sites 

within their own presentations of their research or internship experiences. Additionally, within 
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coursework for the Indigenous Studies program, student presentations incorporated similar 

photographs, which brought more context to the situation and promoted deeper 

understanding.

Photovoice has been used or adapted by other Indigenous researchers or in Indigenous 

contexts (Del Vecchio et al., 2017; Eglington et al., 2017; Higgins, 2014; Minthorn & Marsh, 

2016). Although inspired by photovoice methods, I have made some adaptations to the 

process. Photovoice processes include participants taking photographs connected to a prompt 

or topic. Then participants participate in analysis of the photographs as a group, and then share 

photographs and findings with a public audience to inform policy. Within the process of this 

research, participants were interviewed first, which in turn shaped some of their considerations 

of what they may select for photographs. Their submitted photographs were from their own 

collections or from other sources. The prompt for photograph selection was to share a photo or 

photos that depict motivations, aspirations, and identity. Rather than discussing photographs 

and interviews as a group, I met with individual participants to clarify individual decisions and 

influences and the contents of their participant profile. Finally, in contrast to sharing 

photographs publicly, this dissertation only includes the photographs where permission was 

granted. Some participants shared photographs with me to inform my research but did not 

want their photographs shared with a broader audience. Those photographs were excluded 

from this dissertation.

INTERVIEWS

I interviewed 12 participants. Participants were purposely selected to address diversity 

of Alaska's Indigenous peoples, diversity of STEM fields, gender, and rural/urban experience. At 

completion of this dissertation, all participants have completed their degrees. Most degrees are 

in the STEM field, but not all of them. At the time of interviewing participants, it was not 

intentional to select only participants who were successful in persisting and completing their 

degrees. At the time of interviews, some participants had recently completed their degrees, 

were close to completion, or had completed some of their initial general education 

requirements.

Participants were either initially contacted in person, via phone, or email. As 

interviewing began in the summer, the first contacts were recent graduates because they were 
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not likely to return to campus and other participants were interviewed that fall during the 

semester. For the recent graduates, interviews were conducted in-person, and via phone for 

students away from Fairbanks. During each initial contact, I described the study, supplied a 

consent form (see Appendix), and scheduled an interview time. Before each interview, I briefly 

reviewed the purpose of the study and the terms of their involvement in the study. I also 

described other forms that may be needed for consent for other adults and minors (see 

Appendix) depicted in photographs. I audio recorded interviews using Quicktime Player on a 

laptop. I also used my phone as a backup recorder. Recordings were used for transcription and 

audio clips for presentations. I used an interview script (see Appendix), but strived to make the 

interview more conversational in tone.

The initial part of each interview consisted of a set of questions gauged towards 

gathering information about the participant's family, upbringing, and location. Questions also 

addressed K12 learning, how time was spent during summers, and afterschool during the 

school year. Participants were also asked about their engagement in traditional activities 

connected to culture. This goal of this set of questions was to address understandings of 

identity and sources of prior learning, both in and out-of-school.

The next set of questions in the interview were set up to address choice of major and 

connection to motivation and aspirations. along with supports, challenges, and sources of 

discouragement as they pursued their degree. This set of questions was further divided into 

three areas: (1) activities centered around college preparation and beginning college (applying 

to UAF, applying for scholarships and FAFSA, fee payment, books, moving on campus), (2) 

coursework and its influence in motivations and aspirations, and (3) time outside of the 

classroom and its influence on motivations and aspirations. Within this set of questions was an 

additional set of questions for students who had changed majors from a STEM degree with the 

goal of understanding motivations and aspirations for both degrees and factors for changing 

majors.

The next set of questions was focused on the potential for growth and change for the 

institution. This ties into the transformative aspect of IR methodologies. First, I asked 

participants for one to three supports that are important for Alaska Native students pursuing 
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STEM degrees. Then I asked for one to three things they would like to see the university change 

or improve to help students in pursuing a STEM degree.

The final set of questions closed out the interview. Because the second set of questions 

would end up addressing motivations more so than aspirations, I asked students how they 

envisioned using their degree in the future, or if they had recently graduated, what are they 

doing now. Students had the opportunity to add additional information they would like to 

share.

Interviews were between 25-50 minutes to complete. Following each interview, I 

requested photographs that could help communicate topics of identity, motivation, and 

aspirations. For those participants who were familiar with some of the AISES and ANSEP 

student presentations, I referenced photos or slides people would use in their presentations to 

give more context to themselves as Alaska Native students in their field. I initially designed the 

study to interview first and then request photographs so that the interview may influence their 

choice of photos. However, some students had photographs ready to submit at the interview. 

Other submitted their photos later, either in-person, via email, or text. The sources of 

photographs included their personal sets of photographs, photos saved in social media, and 

photographs found on the internet. Following each interview meeting, I transcribed using 

otranscribe.com, a free online transcription tool. The transcription process helped me re

immerse myself in the data. Some interviews included Yup'ik and some Inupiaq words.

NOTES AND OBSERVATIONS

I was a participant observer within the Alaska Native student community. During events 

such as AISES and ANSEP gatherings, I listened and noted the use of metaphors associated with 

persistence and decision making related to degrees.

ETHICAL CONSIDERATIONS

I did not foresee any risks as participants could decline to be part of this study at any 

time. Participants can also ask that some of their responses remain anonymous. My idea for 

using photographs was based off my observations of students including photos in their 

presentations as introductions to their internship or research experiences. In my experience as 

an advisor, discussing motivations and aspirations is largely a positive discussion in students 
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who have selected a major. This often re-affirms their reasons for pursuing these degrees. In 

fact, the sharing of life stories by students is being used as an intervention to address the social

class achievement gap with positive results (Stephens et al., 2014).

INSIDER/OUTSIDER

In Indigenous research, insider/outsider perspectives are a real consideration (Smith, 

2012). As I have planned this research, I have considered quite heavily the way in which this will 

work out. As I learned quickly from my research for my master's thesis, interviewing and doing 

research is a switch in gears in how you work and relate to others. With my research 

participants, I play both the role of an insider and outsider. Although I was staff of the 

university (outsider), there are some qualities that put me on the role of an insider. My Yup'ik 

background supports some students in opening up more. Some students open up more when 

they learn I understand Yup'ik. I know that mentally, I juggled my approach to working with 

students in these interviews. The idea that I was meeting with students for research purposes 

did put a formal tone to our meetings, but all meetings had some laughter and levity within 

them.

DATA ANALYSIS

All transcripts, photographs, and email correspondences were uploaded to Atlas.ti, 

qualitative coding software. In keeping with the multisensory aspect of IR, I chose Atlas.ti to 

help with the visual aspect of communicating data analysis. This software also has theme 

mapping capabilities that can show relationships between ideas.

VALIDITY

Following coding and themes, interview transcripts were reviewed with participants for 

discussion and clarification/verification of understanding. Decision codes were also discussed 

and verified with participants. Participants who wanted to have their names noted in research, 

examined their profiles.

REFLECTIONS ON RESEARCH DESIGN

One of the challenges of carrying out this design was the student demographics at the 

university. The Yup'ik region and Interior Athabascan region around Fairbanks are the two 

38



highest home regions of our students. Students who had attended the university longer had 

more to say as they have been invested in working towards their degrees longer and have more 

potential to gain fluency and experiences that shape their motivations and aspirations. Younger 

students in some of the fields often take longer to get into their major requirements. Also, I 

tried to vary the selection of students so that we had students who had strong and weak/no 

connection to Rural Student Services. Participants knew I worked for the department and 

although RSS serves many Alaska Native students. I am aware that some Alaska Native students 

do not use the support offered through RSS, and I wanted to include their perceptions of their 

college-going experience.
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CHAPTER 4: ABOUT THE PARTICIPANTS

The participants in this study were selected to represent the diversity of Indigenous 

peoples in Alaska. Additional considerations were given to regions and populations - rural, hub 

community, or urban, majors in STEM and inclusion of participants who switched out of STEM 

fields to other majors, traditional college students versus non-traditional college students, first 

generation and not first-generation college students, type of K12 school experience (local-rural, 

local-urban, boarding school, home school). Table 3 shows the distribution of secondary school 

backgrounds among the participants. Rural Alaska "Hub” school is a school in a larger rural 

community, like Bethel, Utqiagvik, Nome, or Kotzebue.
Table 3 Participants by Type of Secondary School

Type of Secondary School Number of participants

Urban Alaska 2

Rural Alaska Hub School 2

Rural Alaska Village school 3

Alaska Boarding School 3

Alaska Home School 1

Outside Alaska; USA 1

A majority of the participants (8) were admitted as degree-seeking students between 

fall semester 2009 and fall semester 2012. One participant was admitted in 2004 and three 

were admitted between fall 2015 and fall semester 2016.

PARTICIPANT PROFILES

Participants were asked to submit photographs that helped portray some aspect of their 

identity and their motivations and aspirations. In the design of this research, the inclusion of 

photographs addresses a multisensory aspect of Indigenous research methodologies. The 

photovoice method of asking participants to submit photos to communicate their reality and 

experience has proven to be a transformative experience. In this section, participant profiles 

include brief summaries of interviews and the photographs and descriptions submitted by 

participants. Of the 12 participants interviewed, seven gave permission for sharing photographs 
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and attribution of their experience. The other participants, four who provided photographs, 

wished to remain anonymous and were not included in the profiles that follow.
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Tracy

Tracy is Yup'ik from the hub 

community of Bethel along the 

Kuskokwim River in southwestern 

Alaska. He attended a Yup'ik immersion 

school from Kindergarten through sixth 

grade. In high school, he took the 

minimum amount of credits to graduate. 

High school was also a time for travel. 

His high school experience included 

participation in the Junior Reserve 

Officers' Training Corps (JROTC), a 

federal program sponsored by the 

United States Armed Forces. He also 

participated in Native Youth Olympics 

(NYO). NYO are traditional games from 

the Indigenous peoples of the North that 

build and test endurance, strength, and 

survival skills. Through his participation 

in JROTC and NYO in high school, Tracy 

traveled to other places including Hawaii 

and Anchorage. Applying to college was 

an opportunity to get out of Bethel and 

the decision was re-enforced by his 

mother who also once wanted to attend Figure 6 Tracy Prepares for Fieldwork

college as well.

Outside of school, time was spent biking or snow machining with friends around Bethel.

Summers included trips to camps like bible camps, a science camp that included visiting UAF 

and staying in the dorms, and participating in Talent Search, the Federal TRIO program 

(https://uaf.edu/sss/about/) that targets disadvantaged youth for entry and completion of 
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postsecondary education, at UAF's Kuskokwim Campus in Bethel. Summer was also a time for 

subsistence activities, such as fishing and berry picking.

With an initial interest in majoring in computers, Tracy's changed majors to Geography 

after taking an introductory course as part of his general education requirements. His studies in 

geography returned to computers when his focus became Geographic Information Systems 

(GIS).

Tracy offered the following descriptions of photographs he submitted connected to his 

identity, motivations, and aspirations.

The one of me through the mirror (Figure 6) is when I first dove into fieldwork. I had on 

a huge backpacking backpack with a week's worth of camping supplies, on my way to 

Wrangell St. Elias National Park to do a survey on Small mammals, mainly red backed 

voles, to study any possible fluctuation in population.

The other two were down in Homer for one of my class field trips (The Dynamic Alaskan 

Coastline). In one, I'm kneeling down making sure we had our measurements leveled 

out to get accurate results for our study. In the other photo I'm on the receiving end 

verifying, to the other person measuring, that we have everything leveled out.
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Figure 7 Tracy Course Fieldtrip

The measurements for this were to study the incline of the Homer Spit and if any erosion was 

occurring, and if so, at what rate.
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Figure 8 Measuring Erosion at Homer Spit

I chose these photos because it shows what type of fieldwork a geographer can look 

forward to. Geographers, in my opinion, don't get much credit for what they can do nor 

how much fun they can have in their study when they're out in the field.

Tracy emphasized the importance of trying out a degree - not just studying in the 

classroom but working in that field through an internship. He credits the internship experience 

he gained through the Student Conservation Association for giving him experience in his field 

and providing networking and workplace mentors as he pursued his degree.
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Jessica

Jessica is from the Yup'ik village 

of Chefornak. At the time of her 

interview, Jessica and her husband 

were raising three young children in 

their Yup'ik-speaking home while they 

both pursued bachelor's degrees in 

wildlife biology and conservation, and 

fisheries. During her own childhood, 

Jessica's summers were spent playing, 

visiting, and engaged in subsistence 

activities. She and her siblings learned a 

lot from her mother and her 

grandmother. She described learning to 

pluck birds at a young age and learning 

to cut fish. Jessica enjoyed school and 
Figure 9 Jessica Berry Picking with Son

Figure 10 Jessica's Home of Chefornak
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reading and when she reached high school age, she attended Mt. Edgecumbe boarding school 

in Sitka, Alaska. She described the curriculum as challenging and good preparation for college.

A motivator to attend college was boredom at home. Jessica also recognized that her 

experience of attending boarding school prepared her for the idea of being away from home for 

college. Jessica first attended Kuskokwim campus in Bethel. During the time she worked on her 

Associate of Arts degree, she took a required science course and first recognized her interest.

I kind of wanted to go into wildlife because a lot of people were talking about 

regulations and hunting and all of the wildlife biologists that I saw looked like they were 

from out of Alaska and that kind of bothered me because they came from out of Alaska. 

They didn't know what activities we perform in the villages, like subsistence and hunting 

and gathering and once I took wildlife classes, I realized most of my classmates were 

from the lower 48.

Influencers and motivators in her decision to major in Wildlife biology and conservation 

included her father, a hunter, and her children, who she wanted to continue to lead a 

traditional lifestyle. Two of her submitted photos reflect this, (Figure 9) berry picking with one 

of her sons, and another photograph was her eldest son's first caribou with his father.

Other photos Jessica submitted include a photograph of Chefornak from Our Planet's 

Many Faces (n.d.) as part of her identity (Figure 10). She also submitted a photo of her work 

group on Kigigak Island, north of Nelson Island in Western Alaska as part of her aspirations of 

working in the field of wildlife biology and conservation. Over time, the realities of raising 

young children didn't align with working in the field. After her degree, Jessica pursued work in 

education. Today, she is working as a certificated science teacher in her community.
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Tim

Tim grew up in the 

Kuskokwim delta in a 

Yup'ik-speaking household. 

He spent his early 

childhood in Kasigluk, the 

village his mother is from. 

His father is from the 

village of Kwethluk. As for 

calling a place his home, “I 

really wouldn't say that I 

am from either of those 

places because I've gone Figure 11 Tim Cutting Fire Wood

back and forth between the two communities over the years. I really wouldn't know what to 

call, you know, my actual home because I've moved around so much.”

Growing up, Tim experienced living in many different Yup'ik communities. His father is a

Russian Orthodox priest, and he served many villages including the hub community of

Dillingham in Bristol Bay. With 

each assignment from the bishop, 

his family moved. As I interviewed 

Tim, I got the impression that it 

was family, faith, and traditional 

knowledge that helped them cope 

with challenges that arose from 

each transition. Tim detailed 

seasonal activities that he and his 

family engaged in, illustrating a 

reliance on subsistence to help get 

through times between parents 

secured jobs.
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I grew up being a bird hunter mostly, from Kasigluq, [Yup'ik spelling of Kasigluk] hunting 

ptarmigans, geese, ducks, in the springtime. Then some bird hunting in the fall time, but 

fall times would mostly be devoted to moose hunting and I've gone moose hunting. 

Winter times, I've gone caribou hunting. Also, in the fall we would hunt beavers too. 

And all throughout the year, um, we always fish, even in the wintertime, under the ice - 

put a net under the ice and always have fresh white fish. Finally going back to Kwethluk, 

my dad told me that nobody in my family has a job there until my mom got one in 

March, but they were able to feed themselves with fish. Then also, late summer, early 

fall, there's also berry picking. This year we didn't really pick any salmonberries because 

we were in Dillingham, but my family already got into picking blue berries and black 

berries are coming up soon. 

Hopefully, I will be home for 

that.

Summers were spent with 

grandparents in Kasigluk and at fish 

camp. After the age of 16, he would 

go to Bristol Bay for commercial 

fishing with his family. One summer 

was spent attending the Rural 

Alaska Honors Institute in 2009.

From the time Tim began 

kindergarten to the time he finished 

12th grade he switched schools six 

times. Tim described his impressions 

of his schooling experience,

It could have helped me to 

stay in one school because 

there would have been more 

of a concreteness where I Figure 13 Fishing
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could put down my roots and get to know my teachers more and be able to focus more 

on the mixed topics, especially math. Math has always been one of my favorite subjects, 

but moving to another school district and then waiting for the transcripts to go through, 

and then finally get them, and then I'd be behind already.

As he spoke, he reflected on this experience shaping his future,

But then, I... I don't know, maybe it helped me prepare for what I might be doing, which 

is hopefully about to go to the teaching field. I don't see how doing it any other way 

would really matter for me because I was with my family.

Tim decided on majoring in engineering the first year he attended college. He attended

Figure 14 Yuraq with Inu-Yupiaq Dance Group

an ANSEP meeting and learned of the need for more engineers and he saw it as a potential way 

to help his community. He decided to take an introductory engineering class where he learned 

about the different fields in engineering, and he settled on Civil Engineering. After more 

coursework, Tim decided to switch onto a path that would take him towards teaching. He 

switched to a Bachelor of Science degree in General Studies with the coursework towards 

become a certified math teacher.
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I knew that I was to be a teacher someday. It was going to be something... definitely 

math, but I also wanted to add some science teaching in there too, but right now it's just 

going to be math. But I switched over because I realized that if I was going to work as a 

civil engineer, most of my job opportunities would be during the summer time, and I 

didn't want to give up my summers. I love fishing and commercial fishing and the 

activities I do with my family because over the years, especially while I was going to 

college, I was able to spend more time with my family. Those were our togetherness 

times... being able to spend time with them, and that in itself is really important to me. 

So, going into teaching is not going to change, schedule-wise, what I've been 

experiencing as a college student. Now as a teacher, my summers are still going to be 

around the school. I'll be looking forward to my summers with my family.

Tim is currently working as a high school math teacher in North Pole, Alaska after teaching 

math in the village of Kwethluk. Tim submitted photographs that he used during student 

teaching to help his students get to know him. They show him engaged in activities to provide 

for his family through hunting, fishing, and cutting firewood. His pictures also show his interest 

in remote controlled boats and planes and yuraq, or dancing, with the Inu-Yupiaq dance group, 

a UAF student organization practicing Inupiaq and Yup'ik dances.

Figure 15 Tim's Remote-Control Projects
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Sarah

Sarah is Tlingit and

Haida from the village of

Hydaburg in Southeast 

Alaska. Of all the 

participants, Sarah has had 

the experience of growing 

up outside of Alaska. For 

her school age years 

through 12th grade, she 

went to school in Florida. 

Some summers were spent 

in Hydaburg and that time 

was important for cultural 

learning. Sarah is pursuing a 

Bachelor of Science degree 

in biological sciences to 

work towards her goal of 

becoming a veterinarian 

serving rural Alaska.

Sarah submitted 

descriptions and reasons for 

selecting these particular 

photos.
Figure 16 Sarah's Regalia

This is a photo of me (see Figure 16) in a piece of my regalia. I am a part of the Eagle and

Beaver family. This blanket was made by the woman that adopted my mother into my

tribe so her children would be recognized as part of the tribe. I included this photo

because when I wear regalia it shows everyone who I am. I have had discussions with 

people recently about using the word “costume” in place of regalia. They did not know

the significance of the clothing so they thought because the people wearing regalia put 
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it on, they were somehow “transformed” into Native people. Just like actors or children 

on Halloween pretending. I like to explain regalia as the clothing that allows us to let 

everyone know the role we play all the time, not just a costume we put on to pretend 

for a while.

Figure 17 Cutting up Moose Meat

In the second photograph she submitted, Sarah commented on the connection she made with 

the student organization, Festival of Native Arts, where students organize and a festival that 

brings together dance groups from all over the state to celebrate and share Indigenous culture.

The second photo (Figure 17) I want to share with you is one that was taken last 

February during my first time working with Festival of Native Arts [FNA]. I was a 

freshman in my second semester still a little scared of college, being so far away from
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home, and did not have a place to fit in yet. I registered for the FNA class because I 

heard Kathleen Meckel was the instructor, but did not really know what else I would be 

getting into. A few weeks into the course I found myself as the chairwoman of the Elders 

Room and working in a lot of other projects to help make Festival happen. One weekend 

afternoon Kathleen calls me up “Sarah we have a moose and we need help quartering it 

up.” I did not know that morning I would be spending all day cutting moose meat but I 

did. After my first FNA I knew I had a place to fit in. The friends I made during this time 

of FNA gave me a little home away from home, a place I can do all activities I love doing 

with great people.

Sarah's third photograph highlighted her priorities of science and culture in her future.

The third picture was taken this summer 2017 during my second field research 

experience. Sonia Ibarra is a student at UAF in her final years of her PhD. She has been 

working in my hometown for five years now collecting data of how sea otters are 

affecting subsistence foods in southeast Alaska. I was so excited when she asked me if I 

wanted to be a part of her team this summer. I was excited to work with her because 

she is such a good family friend, I would have the opportunity to work in Kake, Alaska, 

and work on a project that recognizes the importance of traditional knowledge equally 

as much as modern science. She made sure our work was culturally enriched by learning 

the history of the beaches we surveyed, she asked local people where our people 

traditionally gathered these foods, and we spent a lot of our free time working in the 

community on cultural events. This experience inspired me to stick with my science 

degree and reminded that I can integrate my traditions into my work as much as I want. 

Bridging my two favorite things, science and my culture, is something I want to continue 

for the rest of my life to give Native people a voice, more opportunity, and remind them 

that they are important.
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Michelle

Figure 18 Michelle on St. Paul Island

Michelle mainly grew up in Fairbanks, with sometime in the Koyukon Athabascan village 

of Hughes where her mother's family originates. Her father is from Florida. From an early age, 

Michelle had a sense of her future path,

“Well, since I was really little, like as far back as I can remember, I wanted to be a wildlife 

biologist. So that's kind of always stuck with me no matter what I did - working in a corporate 

office - any type of job I did I knew that I still wanted to be a wildlife biologist.”

Michelle attended urban elementary schools in Fairbanks, but an experience that stands 

out in her interest in wildlife happened in middle school.

In middle school I started to learn more about natural science and that's where my 

passion grew. In seventh grade we identified different tree species around our school. 

That was probably the highlight of my middle school years and where I truly flourished 
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as a student. I still struggled with math. [laughter] Math was a limiting factor on 

whether a science degree was even attainable for me but I knew it was necessary.

In my junior year of college, I passed Calculus and fulfilled my math requirement 

for a bachelor of science degree. That was a profound moment for me and made me 

realize, what I think is possible or impossible is not often a function of my own 

capability. I'm pleased with the way college has shaped the way I think and prepared me 

for my future career. I hope others decide to follow their aspirations despite the time 

and work it will take.

The hands-on work that Michelle has earned in summer field research positions is a 

motivating factor in her persistence towards her degree. In describing her choice of photos, she 

wrote,

Working towards a bachelor of 

science degree will be the hardest 

thing I do, but it will also be the 

most rewarding. Being out in the 

field is where I feel like myself the 

most. Nothing makes me happier 

than being outdoors experiencing 

these amazing opportunities. 

When I am out in the field, I feel

Figure 19 Research on St. Paul Island

deeply connected to everything 

around me. Imagining all the 

things I can accomplish with my 

degree motivates and inspires me 

to keep working towards my 

future career. It is a difficult climb, 

but it helps to be passionate about 

what you want to do. I hope to be 

a wildlife manager, managing game

units in my home state. 
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Michelle's submitted photographs reflect her more recent research connected to Northern fur 

seals on St. Paul Island on the Bering Sea.

I have had opportunities to spend time with community members and students. My 

research has connected me closely to this small community where northern fur seals are 

an important food resource. They are closely involved and my aim is to keep my 

research apart of the community because then I know, it will still continue after me.
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Ronin

Ronin is Tlingit. He was 

raised mainly in Fairbanks but 

for the past 7-8 years, he has 

spent summers with his 

mother in Hoonah, Alaska, and 

living with his dad and going to 

school in Fairbanks during 

winters.

Ronin transferred from 

a large urban middle school to 

a Native-focused charter and 

early college school in seventh 

grade. He credits the school he 

attended from seventh 

through twelfth grade for the early Figure 20 Ronin Volunteering at the National State Park

college offerings, allowing him to complete all his college math requirements before completing 

high school.

When Ronin first began college, he selected Justice as his major and he was not quite 

sure why. After being selected to participate in UAF's Biomedical Learning and Student Training 

(BLaST) program, he changed his major to Chemistry. BLaST is funded through the National 

Institutes of Health and aims to build opportunities for diverse undergraduates doing 

biomedical research. After experience working in a lab, he realized that Chemistry did not align 

with his interests either. At that point, Ronin began wondering if college was even a good 

choice for him. His involvement in a cultural event changed his perspective.

And then I went to Glacier Bay for the tribal house dedication and I fell in love with the 

place. I thought it was amazing. So, I started talking to the people that work there for 

the National Park and asked them, "What did you go to college for? What did you do?" 

and they all said natural resource management. I was like, "Oh, that sounds like a lot of 
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fun." I started talking to my friends on campus. A lot of them are natural resource 

management too so I switched over and I've really enjoyed it ever since.

At the of reviewing information with Ronin, over a year from his original interview, he reported 

that he had changed his minor to political science and communications and his aspirations 

include, “what I do know for my post college career is that I want to be involved with the 

people of one of the communities I call home and help them make environmentally conscious 

decisions. I feel like my educational background has helped me learn the western 

methodologies needed to implement culturally significant changes to our homeland.”

Ronin submitted two photographs depicting identity, motivation, and aspiration. Figure 

20 shows Ronin in his volunteer uniform for the national park, right before his first patrol. 

Figure 21 shows Ronin, second from left in the front, helping with a totem pole dedication at 

the Huna Ancestors' House. At this particular event, they set up two 40-foot totem poles - one 

for the eagle moiety and one for the raven moiety, the two major lines of descent for the Tlingit 

people. This photo was used for an article in the Juneau Empire (May 30, 2017) in an article 

titled, Two totem poles raised in front of Huna Ancestors' House.

(https://www.juneauempire.com/life/two-totem-poles-raised-in-front-of-huna-ancestors- 

house/)

Figure 21 Totem Pole Dedication in Gustavus
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CHAPTER 5: OUR POWERFUL MINDS

RESEARCH QUESTION #1

How do in-school and out-of-school experiences inform the motivations and aspirations of 

Alaska Native undergraduates as they make decisions around the pursuit of STEM degrees and 

career goals?

The focus of this question lies in the decision-making by Alaska Native undergraduates as they 

work towards their degrees and aspirational goals. This question looks at their decisions over 

time, from the point of admission to the university until the point of the interview. As such, we 

are able to examine some changes in their academic decisions as they gain greater 

understanding of themselves and what they are doing at the university.

DATA

Participant academic decisions are listed below, along with factors and influences of 

those decisions. For each participant, decisions about their major or degree are listed and 

include influences and factors for each decision. Each participant included an aspiration or 

overall longer-term career goal they are working towards. The tables were made by reviewing 

interview transcripts along with photographs and accompanying notes. Each participant 

reviewed their information and added clarifications and changes as needed.
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Table 4 Participant A

Decisions about major or degree Influences/Factors for Decisions
1. Admitted for BS Petroleum 
Engineering

• Summer Bridge Programs
• Course: Introduction to Petroleum 

Engineering
• Difficulty of field
• Strength in math and science

2. Change major to mechanical 
engineering

• Mentor in internship
• Versatility of degree in engineering field
• Course: Energy and environment
• Application to rural Alaska

3. Added BA Rural Development • Course: Community Planning
• Life experience in rural Alaska
• Value of subsistence living
• Cultural education in and out-of-school

Aspiration: Work on cold climate housing or renewable energy projects in/for rural Alaska.

Table 5 Participant B

Decisions about major or degree Factors/influences
1. Admitted for Associate of Arts 
General

• Positive experience and college preparation 
at boarding school

• Escape from boredom at home
2. Continued on to BS Wildlife Biology 
and Conservation

• Enjoy science
• Science coursework for AA
• Lack of local representation among people 

speaking about hunting regulations
• Enjoy being outside
• Life experience in rural Alaska
• Value of subsistence living
• Speaking up on cross-cultural conflict in 

classroom re-affirmed decision for 
representation of Alaska Native people in 
field.

3. Add teacher certification • Finding a profession to stay home to raise 
children, not out in the field

Aspiration: Work in wildlife field or become a high school teacher.
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Table 6 Participant C

Decisions about major or degree Factors/influences
1. Admitted for BS Engineering • Summer Bridge

• Completion of college calculus course
• Peers
• No defined personal commitment to field

2. Changed major to AAS Process 
Technology

• Job/Internship requirement

3. Changed major to BS Petroleum 
Engineering

• Work experience in petroleum field
• Challenging field
• Representation in the oil industry in Alaska
• Coursework

4. Added Inupiaq language study • Observed communications issues among 
Inupiaq community and oil industry.

• Experience of being raised by Inupiaq - 
speaking grandparents

Aspiration: Use engineering for the betterment of the rural communities.

Table 7 Participant D

Decisions about major or degree Factors/influences
1. Admitted BA General Studies • Possible nursing major: Interest in health and 

nutrition in high school
• Family
• Peers

2. Declared BS in Biological Sciences. • Interest in research/medical field
• Enjoyed Science in High School
• Internships
• Research connected to health and home
• Coursework

3.Added Ethnobotany Certificate • Interest in tribal medicine
Aspiration: Pursue more tribal medicine training and then graduate school for medical 
research or medical school.
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Table 8 Participant E

Decisions about major or degree Factors/influences
1. Admitted for BS Computer Science • Enjoys math and technology

• College math courses via distance education
• Summer bridge program

2. Added Yup'ik minor. • Study abroad
• Value of Yup'ik identity and language

Aspiration: Pursue graduate school to study computational linguistics and incorporate Yup'ik 
language.

Table 9 Participant F

Decisions about major or degree Factors/influences
1. Admitted for BS Civil Engineering • Interest in mechanics and engineering

• College coursework in small engine repair and 
construction

• Managing with scarce resources in rural 
Alaska

• Travel to National AISES science fair in high 
school

2. Changed major to non-STEM • Math was a barrier.
• Internships honed skills and interest in a non

STEM field.
Aspiration: Contribute toward positive economic development in rural Alaska.

Table 10 Participant G

Decisions about major or degree Factors/influences

1. Admitted for BS Wildlife Biology 
and Conservation

• Enjoys science
• Enjoys outdoors
• Middle school ecology course with outdoor 

component
• Internships
• Research

Aspiration: Wildlife biologist
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Table 11 Participant H

Decisions about major or degree Factors/influences

1. Admitted for BS Petroleum

Engineering

• Strength in building and math
• Interest in a “hands-on” field
• High salary

2. Changed major to Geological 

Engineering.

• Interactions with professors
• Interest in a “hands-on” field

Aspiration: Geological engineer

Table 12 Participant I

Decisions about major or degree Factors/influences
1. Admitted for BA Justice • Early college credits
2. Changed major to BS Chemistry • Enjoys science
3. Changed major to BS Natural 
Resource Management

• Did not enjoy chemistry lab
• Attended Tribal house dedication at National 

Park and asked employees what they studied.
• Enjoys outdoors

4. Add Political Science and 
Communications minor

• To gain a broader perspective of the 
international issues connected to Natural 
Resource Management

Aspiration: “To be involved with the people of one of the communities I call home and help them 
make environmentally conscious decisions.”

Table 13 Participant J

Decisions about major or degree Factors/influences
1. Admitted for BS Biological Science • College preparation coursework in high 

school
• Interest in care for animals
• Sees need for veterinarian care in rural 

Alaska
• Need for representation of Alaska Natives in 

field
Aspiration: Veterinarian for rural Alaska
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Table 14 Participant K

Decisions about major or degree Factors/influences
1. Admitted BA General Studies • Enjoys math

• Summer bridge
2. Changed major to BS Civil 
Engineering.

• Exposure to field and need at ANSEP meeting
• Potential to use degree to help community
• Course work that showed connections to 

Alaskan terrain and scarce resources
3. Changed major to BS 
Interdisciplinary Studies and added 
teacher licensure for math

• Prioritization of family and subsistence 
during summers

• Enjoys math
• Need for math teachers in rural Alaska
• Family supporting decision to go into 

teaching
Aspiration: Offer stronger math learning experiences for students in rural Alaska

Table 15 Participant L

Decisions about major or degree Factors/influences
1. Admitted for BS Computer Science • Talent search

• Escape from hometown
• Enjoys science
• Family

2. Changed major to BS Geography 
with GIS concentration

• Took Geography as a general education 
requirement.

• Internship
• Interest in computers

Aspiration: Work for the Park service and 
Possibly pursue a degree to become a wi

later on, work in GIS for Native corporation. 
dlife biologist.

ANALYSIS OF DATA

These data were examined in a few different ways: (1) all factors and influences were 

pulled together and analyzed for common themes; (2) participants' aspirations across 

participants were examined for common themes across participants; and (3) participants' 

experiences were examined at the individual level through the combined lens of Yup'ik 

understandings of development and decision making and through Baxter-Magolda's Self

Authorship Theory.
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OVERALL INFLUENCES IN DECISIONS

For all participants, factors and influences in their decision making were examined as a 

whole and then categorized into groups. The table below displays the most common occurring 

themes across the factors and influences in decision-making regarding degrees.
Table 16 Decision Codes and Occurrences

Decision codes Occurrences

Enjoyment/Interest/Strength in field 17

Coursework 12

Application to rural Alaska and representation 11

Precollege: coursework, summer bridge, travel 10

Internship/Work/Research Experience 6

Summer Bridge 4

Analyzing all influences as a whole, the most common influence included Enjoyment or 

interest in field or strength in field. Included in the code was enjoyment of the outdoors as 

many STEM fields included the outdoors and fieldwork. Participants cited playing outside or 

subsistence activities that contributed to interest and enjoyment of being outdoors.

The second most common group of influences was coursework. Five of those decisions 

centered around course work involved courses taken before college. Some courses noted for 

influencing decisions for degrees included General Education Requirements (GER) that sparked 

interest in a STEM field, whereas some courses affirmed decisions around degrees. Some 

courses were noted as influences for decisions around degrees connected to their application 

to rural Alaskan environment. One of these courses was an engineering class with applications 

to Alaskan terrain and scarce resources in rural Alaska. Another course focused on energy in 

Alaska.

After coursework the third most common influence of decisions about degrees was 

degree applications to Alaska and representation of Alaska natives in the field. For the most 

part, these decisions did not appear at the onset of college but often emerged after some time. 

This follows Baxter-Magolda's self-authorship theory stating that students develop from 

external frames of reference to internal foundations as they make decisions. This also shows 

growing awareness, or ellangeq, as participants grow to recognize cultural values that may play 
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a role in decision making. Embedded within this influencing factor code was the value of 

subsistence living and life experience in rural Alaska. Within this code there were more 

connections to out-of-school learning experiences and connections to cultural knowledge. One 

participant cited the knowledge that comes from lack of resources in rural Alaska and the 

creative thinking that results as an asset towards pursuing engineering. Both life experiences 

and growing awareness of lack of Alaska Native representation facilitated decision-making 

around the need for Alaska Native representation within the STEM fields. One participant noted 

a decision to major in engineering resulted from attendance of an ANSEP meeting where they 

addressed under representation of Alaska Natives in engineering. Two participants noted two 

significant classroom exchanges that highlighted and affirmed their decision to major in STEM 

fields. In both instances, participants felt the need to speak up with in their classrooms to stand 

up for Alaska Native views on subsistence resources. Although it was a challenging moment for 

one participant, she notes the positive environment provided by faculty that helped her express 

her viewpoint.

... the topic was hunting. We were discussing hunting and my classmates were like,

"Why is this even an issue? Why do people hunt? Why do they try to hunt these animals 

when..." Like, they were asking why people in villages hunt pretty much and they all had 

weird answers that I didn't... since my point of view is so different from theirs and my 

experiences are so different from theirs. I let them all talk and I let them all voice their 

opinions and [unintelligible]. Like my blood was boiling. My heart was racing. I was kind 

of cumilnguq. Kind of frustrated with their answers and that fueled the fire for me to 

finish my degree. I was like. I was glad I was in that class because I did voice my opinion.

I was like, "well..." Like I voiced to them my opinion on why we still... on why we need to 

hunt and fish and they all kind of got quiet and my instructor was like, "Thank you so 

much. That was. I'm really glad you're here. That's the point of view I was looking for. 

That's the answer I was looking for. Thank you for being in this class" and that kind of 

spurred me on to keep going even though I was, I almost changed my major that 

semester. And then that kind of like, "No. We need Alaskan Native wildlife biologists 

who grew up harvesting what the people are trying to regulate."
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Similarly, another student relayed this experience of speaking up about awareness of potential 

impacts on Alaska Native food systems.

A couple weeks ago we had a scientific paper discussion and it was on like, GM foods.

And there was one about GM salmon and like, the study was looking at how the 

genetically modified salmon would affect the wild salmon population if they were to 

escape. And everybody in the class like... Or it was a like a small group of like fifteen or 

ten people in there and I was the only Native person in there. So, nobody really 

understood it, like what would actually happen if like, farmed or GM salmon were 

released into wild salmon populations and they were just being kinda nonchalant about 

it. And they were like, "Oh, it doesn't matter. So, like, GM Salmon? Get out. What's 

gonna happen?" And um, yeah so like that was a time that I took like my opportunity to 

like, stand up and say, "Hey! This is my food. This is my culture. Like, this is what would 

happen. This would like, throw off the balance of everything." Um, so they were like, 

"Oh my gosh, I never knew that." So, I'm already kinda starting to have like a ... not an 

impact, but still spreading awareness of like, native issues and like, native culture within 

my courses. And kinda seeing like, the motivation of, "I wanna be here ‘cause I am 

studying this but I also need to be here to spread this."

Another participant noted Alaska Native representation in his field as a priority and a 

driver of his decision-making following a work experience in his field. For this particular 

participant and another participant, communication was cited as a priority to build stronger 

influence and understanding among Alaska Native communities and their particular STEM 

fields. This drove additional decisions to study Alaska Native language and minors in 

communications and political science.

ASPIRATIONS

The majority of participants expressed aspirations connected to service and commitment to 

Alaska Native communities. Other aspirations were tied to student interest in the field, such as 

being a geological engineer or wildlife biologist, and some included some connection to 

Indigenous knowledge, such as studying tribal medicine or using Native language as a focus of 

68



study in computational linguistics. These aspirations with their orientations towards others and 

community connect with the interpersonal aspects of the Yup'ik power of mind.

• Work on cold climate housing or renewable energy projects in/for rural Alaska.

• Use engineering for the betterment of the rural communities.

• Pursue more tribal medicine training and then graduate school for medical research or 

medical school.

• Pursue graduate school to study computational linguistics and incorporate Yup'ik 

language.

• Contribute toward positive economic development in rural Alaska.

• To be involved with the people of one of the communities I call home and help them 

make environmentally conscious decisions.

• Veterinarian for rural Alaska

• Offer stronger math learning experiences for students in rural Alaska

• Work for the Park service and later on, work in GIS for Native corporation.

At the time of the interviews, ten out of the twelve participants identified connections to 

Indigenous culture or community as an influence or factor in their decision making regarding 

their degree or connected to their degree aspirations. Within Yup'ik views of positive 

development, this includes value for traditional knowledge and valuing community and 

relationships. This corresponds to other studies documenting connectedness and altruism as a 

common value among college-going Alaska Native and American Indian students (Fryberg et al., 

2013; Mohatt et al., 2011; Smith et al., 2014; Thoman et al., 2015).

ELLANGEQ AND GROWING IN AWARENESS OF SELF

In Yup'ik development, ellangeq or awareness is a point of realizing the importance of 

something. This can be at a small scale of just becoming aware of something or at a strong level 

of life-changing decisions. Within Yup'ik development, Elder teachings of Yup'ik knowledge and 

values are of importance and priority. As many of the participants negotiated their college 

experience, many of them returned to their own funds of knowledge or post-secondary cultural 

offerings.
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Participant interviews also showed development moving from external frameworks for 

decision making to internal foundations as they progressed to self-authorship. Only two of the 

participants did not alter their decision about their major or degree from the point of admission 

to degree completion. It is very common for students to change majors, but the significance of 

the ways in which Alaska Native culture and identity play a role in influencing degree paths is 

evident.

Participant K, started as an engineering major after hearing about the need for more 

engineers in Alaska. Over time, he switched to a path to become a teacher after recognizing 

that he prioritizes summers for family and fishing. His awareness level shifted from an external 

one to a more internal decision based on his own values.

But I switched over because I realized that if I was going to work as a civil engineer, most 

of my job opportunities would be during the summer time, and I didn't want to give up 

my summers. I love fishing and commercial fishing and the activities I do with my family 

because over the years, especially while I was going to college, um I was able to spend 

more time with my family. Those were our togetherness times... being able to spend 

time with them. And that in itself is really important to me. So, going into teaching is not 

going to change what I've been experiencing as a college student and then now as a 

teacher, my summers are still going to be around the school. I'll be looking forward to 

my summers with my family.

Participant E grew in awareness in himself after studying abroad and learning a 

language. He reflected on the fluency he gained and his own knowledge of this Yup'ik language, 

characterizing it as an “identity crisis.” Following that, he decided to pursue fluency in Yup'ik 

language.
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CHAPTER 6: THE TRAIL

Metaphors are useful in illuminating concepts. During the course of this study, I listened 

for metaphors to describe the college experience for Alaska Natives pursuing STEM degrees 

from among members of the community. The most common metaphor used was “the trail” or 

travel along a winter trail or path. Other metaphors included, “growing our own,” in reference 

to future generations and from tribal members outside of UAF speaking about needed 

representation in the STEM and STEM-related fields. “The pipeline” was another metaphor 

used by students, not in reference to themselves, but in reference to recruitment activity, “get 

more people in the pipeline.”

In this section, I will use a metaphor used by Alaska Native college students: the trail. In 

2015 and 2016, keynote speakers and engineering alumni of the Alaska Native Science and 

Engineering Program, Ralph Sinnok (Inupiaq) and Ramy Brooks (Dene and Yup'ik) used dog 

mushing and trail metaphors as the focus of their speeches to illustrate the experiences in 

working towards and their degrees and beyond. Similar to the metaphor of the “pathway,” 

(Cajete, 1994) or significance of “wayfinding,” the metaphor of the trail in this sense brings in 

an element of place in being situated in the Arctic and sub-Arctic. Using the trail metaphor as a 

framework, elements of the participants experiences were divided up into themes. This section 

reviews participant (n=12) responses to the interview questions. To protect the identity of 

participants who requested to remain anonymous, all quotes are listed without names.

The trail is a rich metaphor in the Yup'ik language. Tuma (Jacobson, 1984) means “trail” 

or “footprint.” Tumgiuq means “to make a trail.” In Yup'ik, “trail” and “opportunity” are 

connected. Tumengqerr- means “to have an opportunity to act.” Tumengqerrtua means “I have 

an opportunity.” Fienup-Riordan (1994) explores the metaphor of “clearing the path” in two 

Yup'ik stories that show the relationship between a person's actions (or inactions) and the 

impact on others, including connection to the spiritual world. She continues on to show how 

this metaphor informs the worldview of Yup'ik people today.

THE INDIVIDUAL AND COMMUNITY ON THE TRAIL

The trail metaphor also contains an aspect referring to time connected to future and 

past generations, as well as one's choices, responsibilities, and connections to the community.
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In reference to making good decisions around alcohol, Yup'ik educator Harley Sundown posted 

on Facebook (Sundown, 2018), “Tumgiuq. To make a trail for people behind you. An elder told 

me when we do things good or bad, we are making a trail for people coming after us usually 

younger.” The metaphor of the trail emphasizes the decision-making and agency of the 

individual and impacts on others. Observed among Alaska Native college students, there is 

respect for those who have had the arduous task of “breaking trail” in finding a path forward as 

first Alaska Native students to earn different STEM degrees, or first students, trailbreakers, to 

form the UAF Chapter of AISES. Students and mentors speak about the value in helping those 

along the trail with you - mentoring those following behind you, and for future students, 

finding ways around obstacles. Continuing with the trail metaphor, aspects of the student 

interviews and coded photographs are organized to illustrate the experience of “the trail” as it 

relates to the university experience for Alaska Natives.

BEING PREPARED

An ever-present Yup'ik value is being prepared. In his book titled Always getting ready, 

Upterrlainarluta, photographer James Barker quotes Yup'ik Elder Agnes Kelly Bostrom,

All through the year we are getting ready; getting ready for fishing, for berry picking for 

potlatches, getting ready for winter. We are always getting ready to go somewhere to 

get foods. And because we are so religious, you know we are always getting ready for 

the next life. (1993, p. 13)

Barker elaborates further, “Implicit is the understanding that one must be wise in knowing what 

to prepare for and equally wise in being prepared for the unknowable” (p. 13). To capture 

participant preparation and learning, interviews included questioning around in-school and out- 

of-school learning experiences prior to college.

Out-of-School Experiences and Influences

Participant responses reflected a wide range of summer activities. All participants included 

outdoor summer activities, which ranged from playing out with friends, visiting family, to 

subsistence activities. Not all students engaged in culturally-based seasonal activities and 

participants from rural Alaska were more likely to engage in a greater variety of subsistence 

activities. Also, grandparents were often mentioned as teachers. Learning out on the land and 

water speaks to the concept of “land as teacher” (Cajete, 2015; Kawagley, 1995; Simpson,
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2014) with learners gaining a stronger connection to the environment and their families as they 

learn. Here, one participant described learning from family members how to prepare birds and 

fish.

Starting when we were young, my mom had me and my sisters help her with what my dad 

would catch. She taught us how to cut birds and pluck birds. She showed us how to pluck 

birds first. And let us keep plucking even though we did really bad jobs. And she taught us 

how to uksuk [cut fish] and how to cut things when she knew we wouldn't cut our fingers 

off. Like, we were probably 10 when we learned how to cut things, or earlier, and I also 

learned a lot from my grandma. We'd watch her. We'd go out with her on the tundra and 

we'd watch her and iitaq and qavarciq and we'd go out with her and try to help her.

Another participant described learning to hunt seals with grandparents from a young age.

When I was smaller, I had the opportunity to go out hunting with my grandparents, which 

was really good memories. One of my earliest memories was going out with him when I just 

turned 4. It was for my birthday. We went out ugruk [bearded seal] hunting out of 

[community]. Yeah, it was great and he taught me how to shoot and from then on, I always 

asked my parents if I can go to [community] for the summers.

Summers were frequently noted as significant times for culturally-based seasonal activity and 

learning. Another participant mentioned spending summers at fish camp for much of his 

childhood.

Up until I was 16, I would spend my summers in [community] and helping my grandparents 

there out with fish camp

Another participant mentioned returning to family and community to help gather berries in the 

end of summer.

In elementary school, I think I would go to like summer camps for a few weeks at a time and 

towards the late summer, like late July or early August, I'd go back to [community] to help 

my family pick berries and I'd be there for about a month just spending time with family 

there. And once I started to grow up... or like, early high school or so I started working for 

the summers, so that would... that would just be how I spent all my summers, is like work 

all summer and...

73



During the school year, after school activities were often sports and other extra-curricular 

activities. Some rural participants mentioned subsistence activities after school.

In-School Experiences and Influences

Within the context of this research, participants were asked about their impressions of 

their elementary and secondary education in general, and in terms of preparing them for 

college. As I reflected on this, I noted that this question and the responses really emphasized 

the significance of Western education. It is important to note that participants reflected heavily 

a variety of secondary schooling experiences.

Participants from rural Alaska villages all responded to this question by accessing a 

summer bridging program to augment their education or by attending a boarding school rather 

than the village high school, in turn, highlighting the disparity in educational offerings for rural 

sites. In this case, the boarding school was Mt. Edgecumbe Boarding School in Sitka, Alaska, a 

state-run boarding school that offers a more rigorous curriculum for students from rural Alaska. 

The summer bridging programs included UAF's Rural Alaska Honors Institute (RAHI) and UAA's 

ANSEP Summer Bridge program.

A participant from rural Alaska spoke about moving from school to school, “I was lucky 

enough to have a good math teacher in one of the schools that I went to..." and he continues, 

“But it was the lack of having a good math teacher that made me want to be a math teacher. I 

want other students that are possibly in my situation to get a better opportunity for learning." 

This participant spoke of the benefits accrued college credits from attending RAHI one 

summer.

Similarly, another participant from a rural village commented his appreciation on the 

inclusion of Yup'ik language instruction in school, but also noted limited math coursework as a 

reality and challenge for college preparation. This student also accessed RAHI and continued to 

take distance college courses while in high school.

Participating in RAHI was probably the biggest factor in keeping me academic my last 

two years of high school. I took Greg Owen's math course during RAHI and that bumped 

me up and in my senior year. I took three distance courses through UAF. I took MATH 

107 and 108 [Pre-calculus and Trigonometry courses] and I also took an Intro to
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Computer Science because that was what I was sort of leaning towards. I found out that

I liked it. It was good.

The benefits of summer bridging programs also gave access to more than just college

level coursework, but also to habits and more of a sense of culture of the school at college.

Another rural participant commented, “I think that the things that got me ready for school was 

doing RAHI and ANSEP Summer Bridge. So that's where I really learned study habits and how 

things are created in college.”

Other rural participants attended Mt. Edgecumbe High School (MEHS). “Education was 

always emphasized in my household, especially from my dad because he knew there was life, 

you know, outside the village. There's a world out there and he sent us off to Mt. Edgecumbe,” 

one participant commented. Outside rural Alaska, the access increased for early college credit, 

dual credit (earning college and high school credit at the same time) and Advanced Placement 

courses.

Students commented on the challenge and expectation set by MEHS, “It was rigorous 

and hard and they expected you to be on par with the national level. So even though it was in 

Sitka and in Alaska, it was a really good school. The expectation was high. You got accepted into 

Edgecumbe and they expected you to work hard.” For another participant, college preparation 

was addressed through the combination of MEHS and ANSEP,

I felt like I should have gone to Edgecumbe a lot sooner. Just the level of the education 

difference, level of difficulty, and expectations were much greater at Mt. Edgecumbe. 

I'm glad I went, but I think I could have gotten a lot more out of it if I had gone my 

freshman year. I almost did. My best friend at the time was going and he almost 

convinced me to do it but I didn't choose to go at that point. But the progression I was 

able to take, physics and trig. and calculus at Mt. Edgecumbe at the UAS campus, so that 

level of difficulty really got my mind prepared for the next jump, which was college. 

After I graduated, I went right into the ANSEP Summer Bridge program, in which we 

took college calculus. There were three of us from Mt. Edgecumbe that were in that 

summer program. Because we had calculus just that spring, the previous spring, we 

were the three that had the least difficulties with the class that summer. So it was nice.
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For a participant who attended high school in Fairbanks, early college options were 

highly beneficial. He also credits one of the school's clubs for cultivating soft skills, like public 

speaking and job interview preparation, in addition to the school's early college course 

offerings. “They encourage you when you're there to start taking early credit courses cause it's 

free to you. The school paid for all the tuition, all the fees, all the books.” He continued, “As 

soon as you're in 9th grade, [the counselor], she pushes you into college classes and I'm really 

happy she did because I got all my writing and English courses out of the way before I 

graduated high school. I got most of my math out of the way before I graduated. It covers high 

school and college credits so I'm glad to do that.”

For another urban student, the academic transition from high school in an urban center 

to college was difficult, “I just figured it out somehow, but it was really hard. [laughter] I feel 

like the leap from high school to college was so huge too. It was a big gap.”

For a participant who schooled outside the state, Advanced Placement courses were key 

for college preparation,

Once I did start to get to the AP classes in high school, that was when they would 

actually lecture during class time. We would have most of our work on our own, kind of 

like college. But it just seemed like outside of like the AP classes, we were kind of 

coddled and babied.

Homeschooling was preparation for another participant. His teachers were his parents 

as he homeschooled until high school. Throughout high school, he was self-reliant, working 

through the curriculum.

For some students, travel served as preparation for college in terms of exposure to what 

existed beyond their home communities. For one student from rural Alaska, traveling to the 

National science fair sponsored by the American Indian Science and Engineering Society in New 

Mexico was exciting, “You know, it was my first time out of Alaska and we were able to see all 

the exhibits on what they're working on, like big companies.”

For a student from a hub community, involvement in the Junior Reserve Officer Training 

Corps, Native Youth Olympics, and wrestling, took him to Hawaii, Anchorage, and other villages. 

He viewed college as a way to get out of Bethel. He also participated in Talent Search at the 

local branch campus in Bethel. He described his high school preparation for college, “The only 
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thing I can really think of is taking the SATs, but I didn't know the resources that I had in high 

school to really prepare for it. Again, no one else in my family went to college so... none of us 

knew what to expect so I just kind of was winging it and being the first one in my family to 

actually go and do something like that.” In his view, it was “serendipitous” that he ended up 

attending college. Overall, participants held a variety of formal education experiences that 

helped and hindered their transition to college.

College Preparation

As part of preparing for college, participants replied about some of the beginning steps 

and processes they took part in that showed their commitment towards college. Participants 

addressed the following questions:

When you first got ready to attend school, what did you do? This includes things like 

applying to UAF, applying for scholarships and FAFSA, fee payment, books, and moving 

on campus. Was there any part of that process where you believed you had helpful 

support? Was there a part of that process that you found really challenging? Can you 

think of any unanswered questions that you had at that time or things you wondered 

about?

For many of the scholars, this was difficult question because many were further along in 

their education and had some trouble recalling preparation for their first semester at UAF. The 

significance of this is that it highlights some valuable supports and challenges that students 

encounter in this process. “Summer melt” is a real phenomenon and it is a term used to 

describe the percentage of college-intending students who fail to matriculate to college 

following their senior year in high school. Among low-income students across the nation, the 

magnitude of summer melt is anywhere from 8-40% (Castleman & Page, 2014a; Castleman & 

Page, 2014b).

In terms of being prepared for college, participants addressed the following topics of “being 

prepared” before setting out “on the trail.”

• Applying for Financial Aid

• Applying for the Free Application for Federal Student Aid (FAFSA) and completing

verification processes
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• Family encouraging and supporting preparation for college

• K12 education and coursework

• K12 teachers supporting access to college

• Early college preparation/access

In alignment with this concept, former Rural Student Services Director Deborah Mekiana 

designed a recruitment activity centered around the concept of “being prepared," which 

related college preparation activities to subsistence activity and filling your freezer. A box 

labeled “freezer" contained cutouts of subsistence foods labeled with college preparation 

activities. It is important to note that a point of contention that can arise around college-going 

behavior is the concept of goal-setting. In Yup'ik culture and other Alaska Native cultures, the 

act of announcing your goal can go against cultural values. For example, in hunting, announcing 

that you are going to “go moose hunting," puts your bold intention out into the universe and 

surroundings and reflects a level of hubris that will likely ensure you will not get a moose. 

Similarly, to announce that you are going for a particular degree can be viewed as reflecting a 

Western mindset. At times, during my experience as a college student and as an employee, this 

topic has come up around announcing your intended degree and goal setting. Over time, and in 

my own experience, this topic comes up less frequently. The cultural value of “being prepared," 

ensures you are prepared for possible circumstances and situations to come as reflected in the 

previous quotes by Bostrom and Barker.

The FAFSA

One of the most perplexing processes addressed by most participants was completing 

the Free Application for Federal Student Aid, commonly referred to as the FAFSA. The FAFSA 

was an important step for many reasons. For qualifying low-income students, the application 

was required for a Pell grant. Some students used the FAFSA to access Stafford loans. For Alaska 

Native students, the Student Aid Report (SAR), which is a product of completing the FAFSA, is a 

required document for tribal funding. The FAFSA was also one of the annual requirements for 

students who qualified for the Alaska Performance Scholarship. Students either worked on this 

process alone or accessed support. Some students were offered support from their high 

schools, ranging from a teacher setting aside time on a weekend to work with the student and 

parents on the FAFSA, to a large class of students working on the task as part of the course 
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objectives. At MEHS, many seniors took a class called Senior Futures. One student described the 

nature of this course,

At Mt. Edgecumbe we have Senior Futures, and that's basically a class for an hour and a 

half. Our mentor, our teacher, Ms. M---, she taught us how to write and everything in 

our sophomore year. We got to really develop it when we got into her Senior Futures 

class, which was an option for a lot of people who were thinking about going to college. 

She continued,

She gave practice on how to write your personal essay, write your resume, and we all 

had to find our own scholarship applications and we'd all fill them out. She had her red 

pen always writing, "You need to do this,” “Make this work,” “Here's the dictionary,” 

“Use a better verb.” [laughter] So she basically made that easy for us and we applied. 

She made us apply for FAFSA and listen to what you need from your parents. She was 

trying to teach us on how to become effective on that. It really helped me because in 

Edgecumbe we have our planners. So, for me, even at home, I always had to have those 

and that's what helped me throughout college.

Students also reached out to parents, siblings, and cousins who had worked through the 

process. Students also worked with postsecondary institutions, including small regional 

campuses. Students also commented on working with Rural Student Services for help with their 

FAFSA. It is important to note that for many students, the FAFSA often required verification. 

The verification process often involves retrieval of tax transcripts for the student and their 

parents, which may require online access, and waiting for the mail service to rural Alaska. One 

participant commented, “FAFSA gave me so many headaches. The roadblocks along the way 

have always been paperwork that needed to be taken care of or additional paperwork to verify 

things.” Another student commented,

Every single time I apply for FAFSA, none of my taxes somehow get to them. I had none 

of these problems with KPC [Kenai Peninsula College]. It was always... I would do the 

thing online. Other than that, I have really not had any obscure challenges. But the 

financial bit is the only real pain in the neck.
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Negotiating University Processes

Both first time freshmen and transfer students commented on confusion about 

negotiating multiple university processes that include applying for housing, financial aid, 

registration, and other tasks that needed completion before starting college. “After applying for 

UAF and then getting acceptance letter, it's kind of confusing knowing what the next steps are,” 

one rural participant noted. The first time working through these processes is a learning 

experience for many. In regards to financial aid,

My first year of college, I didn't apply for enough scholarships, so I ended up having to 

pay part of my tuition and housing and everything out of whatever I made from the 

summer. So that was like a learning curve for me and I realized I had to pick up the pace 

and get everything ready ahead of time and get it all set. Just have a plan prepared in a 

timely manner. So that was one of the challenges I faced. But I think after the first year, I 

was pretty set.

Participant responses emphasized the value of family as a support. Even among 

students whose parents encouraged independence in working through these processes, a level 

of confidence and trust was evident,

I did have support for finding and applying for colleges and all the scholarships and 

everything but it was still kind of hard because my p a rents pretty much said, ‘You're 18.

You're an adult now. You can figure this out on your own.' [laughter] They would push 

me but at the same time they'd let me be independent about it. So, it was kind of 

difficult. They gave me ideas of what I had to do but I had to go and find those 

applications and figure out how to apply for them on my own.

Another student, whose family members attended UAF, commented, “They went to UAF and so 

if I had any questions, I could just ask my parents or my sisters and they would know the 

answer. That definitely influenced how confident I was in the application process.”

Almost all participants mentioned support from RSS in navigating processes. For first 

generation college students, RSS was an especially important support. The fact that the 

majority of Alaska Native students are first-generation and low income can contribute to 

“summer melt.” Family members who have attended college before can serve as a valuable 
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support for their experiences, but also the financial supports are often necessary too. Getting to 

college also includes flying to Fairbanks for the many communities that are off the road system, 

which can be quite costly. Money for books and housing deposits are additional out-of-pocket 

costs. One student reflected,

I know a lot of students who struggle with the cost overhead of paying for the plane 

ticket to Fairbanks or the books for the beginning of the year, before all their 

scholarships come in. Because I had parents that were both working, I didn't have that 

problem, I guess.

Participants who attended RAHI commented about their comfort and familiarity with 

the university and ease of access and support from RSS. “Because of RAHI, I knew about UAF. I 

knew about RSS. I knew about the campus and I already had friends that were going to be going 

to UAF soon. So that helped a lot,” one participant stated. Another shared,

When I went to RAHI, we used to come here to the Gathering Room for our stuff. I talked 

to [RSS Advisor] before I came to school. She was the one who I'd come to and ask her all 

my questions. She's the one who guided me. And then my high school advisor helped me 

with all the FAFSA stuff.

What is significant about participant responses is the absence of out-of-school learning 

experiences in response to school preparation and the role those experiences would play in 

shaping their decisions around their college education. Many participants noted experiences of 

learning out on the land with family. Participant comments such as, “We need Alaskan Native 

wildlife biologists who grew up harvesting what the people are trying to regulate,” and “We 

need more locals with their degrees,” acknowledge the significance of place-based knowledges 

and desired action towards self-determination and sovereignty.

THE RIGHT PATH?

Participants spoke of significant points in their journey that affirmed they were on the 

right path forward, or significant points in their journey that caused or influenced them to take 

new paths or new majors to help them go in new directions. For some, this meant including 

knowledge gained from out-of-school experiences with in-school experiences. Several included 
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discussions on Alaska Native focused curriculum that impacted their path and shaped their 

STEM degrees.

“The right path,” has real implications for student development. What are those 

experiences or influences that guide decision making for college students? Not all participants 

(n=4) began as STEM majors and made the decision to pursue a STEM degree. Some refined 

their paths to their STEM degrees or took steps to re-affirm their choice of major. Many 

participants added additional culturally-connected academic tracks to their STEM degrees, such 

as rural development, Alaska Native languages, and ethnobotany. Participants also refined their 

paths within STEM or out of STEM fields. As participants grew in awareness of themselves and 

the fields they were in, they changed their paths accordingly or perhaps re-affirmed their 

choice of directions to go.

Classes

Discussion around classes showed aspect of affirmation of degree paths and points to 

change course. Interview questions included the following:

Can you tell me about your coursework for your degree? What are your thoughts on 

those classes? Were you seeing how those courses were connected to your motivation 

for your degree or your goals after college? Was there any one [class] that was more 

beneficial to you, or appreciated more than the others? Have you encountered any 

classes or classroom situations that posed a challenge, barrier, or source of 

discouragement?

About half of the participants responded about the coursework for their major positively in the 

general sense and affirmed their decision on their path. For example, one participant 

commented,

All my natural resource management classes. Every single one of those I have taken so 

far, even if I thought they were boring at that time, has given me a lot of information 

about what goes on in this field. Just how much there is going on that has to do with 

natural resource management. Land protection. Land management. Water protection. 

Water management. Fisheries. The list goes on.
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A biology major commented,

I knew I wanted to do some kind of research or medical related occupation so in my 

classes we did a lot of things that were related to that so like, in genetics we learned 

how different genes affect different people, what kind of gene defects there are and 

also how those could affect people's metabolism or...  just like different things like that

and even... I think there was a little bit of everything in the biology coursework that 

related to health somehow. So, I learned a lot from my coursework and I'm really that I 

took those courses even though they're really hard sometimes. I definitely gained a new 

perspective from them and I'm happy with what they taught throughout the 

upperclassmen classes.

Some students referenced specific courses that stood out to them. One student talked 

about how he felt motivated to learn when the instructor showed real interest in the topic and 

cared about the student learning. These included examples of courses ranging from a class on 

rock and fluid properties, geology for engineers and a core English class. Specific to his major, 

however, he brought up a hands-on aspect of engineering that he enjoyed and an instructor 

whom he felt cared for him as a learner.

Applications to Alaskan Environment

Several participants spoke to Alaskan applications of course content as motivating 

qualities of specific courses. One student reported, “There were a lot of those engineering 

classes that I could see connections to how I could use them in the real world. One of them was 

a class by Dr. Margaret Darrow and she had the geology-for-engineers class,” and continued, 

“She made a big emphasis on including Alaskan terrain, tundra, and making those connections 

from an engineering standpoint and... but how it could be used in Alaska.” Regarding statics 

and dynamics, one participant said,

There was another class, statics and dynamics. I enjoyed those classes because you 

could see the kind of engineering that they were doing with statics and I could see how 

it connects with being... using... figuring out ways to make things work with what you 

have and it's hard to get things in Alaska. Materials aren't as readily available, especially 

in rural parts and using ramps and beams.
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Another student talked about another engineering course and its applications to rural Alaska 

and how it reaffirmed the decision to major in engineering,

I took energy and the environment. That was like the one [Mechanical Engineering] class 

and it was an elective class and that got me really interested in renewable energy. It was 

just kind of like an overview of the different types of renewable resources there are and 

like, which ones are applicable and like, which situations and why some things aren't 

feasible in some areas and like, issues we're facing.

Alaska Native Representation

Two participants spoke about courses that challenged their perspective and spoke to 

Alaska Native representation in their fields. Two examples are noted from participants, one on 

page 65 and one on page 66, about a participant sharing an experience in a wildlife class and 

ending with the need for Alaska Native wildlife biologists with subsistence experience. In the 

second quote the student shared her impactful exchange within one of her labs centered on 

genetically modified (GM) foods. Both instances speak to Alaska Native knowledge of place and 

students' abilities to understand broader impacts and ecologies of the human and non-human 

worlds. As such, they also speak to a desire for representation in their fields and Alaska Native 

and rural perspectives on issues affecting their communities. Both instances, though very 

challenging, affirmed their choice in major.

Alaska Native Culture and Language Courses

In the course of discussing motivating courses with participants, not all classes were 

STEM. Five of the 12 participants discussed coursework tied to Alaska Native languages or 

cultures as new paths in moving forward. For bachelor's degree-seeking students, general 

education requirements (GER) can include Alaska Native language courses and/or courses from 

the Alaska Native Studies and Rural Development departments. Some took these courses to 

fulfill GER requirements, or added minors to their degrees, earned certificates or added 

additional degrees to their admissions. Stated motivations varied from being able to take the 

opportunity to learn about Alaska Native cultures, to supplementing a biology degree with 

ethnobotany courses to pursue and interest in Tribal medicine, to build skills and knowledge 

base to address rural concerns in connection with an engineering degree. One participant 

studied a foreign language and upon reflecting on his level of fluency after a few years, he 
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remarked that he had reached a kind of “identity crisis.” At that point he switched his language 

study to Yup'ik.

I totally focused myself on Yup'ik culture and Yup'ik language. So, I joined Inu-Yupiaq 

[dance group] and took Yup'ik classes and trying to strengthen that part of my identity. 

And I love language. [laugh] That's what motivated me to specialize in... So, computer 

science is very broad and you can specialize in a lot of things. And I didn't know what I 

wanted to specialize in, and after taking the language courses, I realized I want to work 

with languages and computers and so that's where my focus is now. Just because it's... 

just saying, "I speak Yup'ik," it is a part of my identity and I feel like that is a big part of 

culture and yeah... that's my personal belief.

Also significant is that this process of reflection led him to focus his interest in STEM to 

language.

Another participant remarked on the opportunity to take language to help address 

cross-cultural communication between industry and Inupiaq communities.

Just a lack of understanding of what each other needs and how to meet each other's 

needs in a respectful manner went on and that was part of the reason I wanted to take 

Inupiaq language here at UAF and I took 10 credits of that.

Time Outside of Class

Time outside of class is also a significant part of a college student's experience. Students 

answered the following questions.

Can you tell me about your time outside your classes at the university, like studying, 

student clubs, activities, socializing, work, your connection to your home or family? 

Where there any aspects that really supported you in working towards your degree? Are 

there any aspects that really challenged you or maybe discouraged you in moving 

forward with your degree?

In terms of motivations and aspirations, participants responded to these questions 

about time outside of class in two ways. Participants spoke about experiences that shaped their 

path forward to their degree - either changing paths, refining their path, or re-affirming their
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decision to move forward. Participants also spoke about support, challenges and 

discouragement that did not alter their decision for their degree, but their decision to persist 

and continue moving forward in college.

Internships

One of the most common out of school experiences that shaped participant decisions 

about their degree paths was summer internships. For students in the Alaska Native Science 

and Engineering Program (ANSEP), an ANSEP-approved internship is a requirement for 

continued scholarship funding. Students who were not in ANSEP also applied for internships. 

Students talked about internships and the relationships they built with mentors. One 

participant commented on her observations of the workforce in her internship and its influence 

in changing majors to mechanical engineering,

I'd notice a lot of my co-workers weren't petroleum engineers. They were like, 

mechanical or civil and stuff like that. And... So, I switched to mechanical because my 

mentor, at my job there, was like, "It's a really good degree to have because it's like one 

of the most versatile engineering degrees and you kind of cover like, everything, almost. 

And so, I switched. That was my motive for switching to mechanical, or from petroleum 

to mechanical.

Participants also discussed internships outside of their field of interest and the value 

they found in that in they would expose students to something new. One participant spoke 

about the value in “exercising” your degree through an internship he had with the Student 

Conservation Association, an organization that promotes land conservation and stewardship in 

young people.

Even if they aren't in your field, just finding people in a certain profession is just really 

helpful just cause when I started out with the Student Conservation Association, I didn't 

really think that would apply to my degree but obviously it's benefited me because now 

I have a job because of them. Um. Hmm. I think also just exercising your degree rather 

than just like studying and just sitting through lectures. Talking to your instructors like, 

about what you can actually do or just trying to practice your degree.
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One student found his internships helpful in narrowing down his preferred applications of his 

field, “All of them were awesome experiences but I found that I didn't like that side of 

computer science. [laugh] So those were good in refining my goals.”

One participant commented on the importance of internships and learning experiences 

outside the formal classroom for securing her future aspirations,

I think that getting these internships and getting hands-on experience and volunteering 

to help on experiments and stuff like that. Just like kind of getting that knowledge 

outside of college, like not just classes and coursework, like basically just building on my 

resume experience will set me up pretty well for a job. I feel like I have a pretty good 

chance.

Research

Similar to internships, participants also spoke about research opportunities and their 

impact on their degree choice, re-affirming their choice of degree or causing them to change 

paths. One participant commented on research informed by Indigenous knowledge and values,

Sonia Ibarra is a student at UAF in her final years of her PhD. She has been working in 

my hometown for five years now collecting data of how sea otters are affecting 

subsistence foods in southeast Alaska. I was so excited when she asked me if I wanted to 

be a part of her team this summer. I was excited to work with her because she is such a 

good family friend, I would have the opportunity to work in Kake, Alaska, and work on a 

project that recognizes the importance of traditional knowledge equally as much as 

modern science. She made sure our work was culturally enriched by learning the history 

of the beaches we surveyed, she asked local people where our people traditionally 

gathered these foods, and we spent a lot of our free time working in the community on 

cultural events. This experience inspired me to stick with my science degree and 

reminded that I can integrate my traditions into my work as much as I want. Bridging my 

two favorite things, science and my culture, is something I want to continue for the rest 

of my life to give Native people a voice, more opportunity, and remind them that they 

are important.

Another biology major described the value in a new perspective when engaging in research,
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My mentor helped me understand how this would help and why it's important and 

when you get involved in something like that and actively participating you get a 

different understanding, like a higher perspective on all the information that's out there. 

Like it didn't just appear out of nowhere. They didn't just randomly come up with the 

data and give it to you and say, "Here. This is so-and-so. You need to do this or that and 

etc.," but there's reasons why the research is going on. For me it was nice to be a part of 

it and get a feel for that kind of area because when you are in your class and you're 

doing labs, it's not the same. Like you're mostly doing something with microbes on petri 

dishes or simulations on a computer. So, to be actually doing the work and getting real 

results was really cool! [laughter] And I had a lot of fun with that project, especially 

because it was related to home. They actually sent me back home to collect traditional 

food samples from people had harvested that summer and fall. So, it was really cool.

Both students research experiences had connections to home through subsistence foods.

For one wildlife biology major, the potential to work with walrus or lynx offered 

excitement at the opportunity for work connected to wildlife biology. Another student 

discussed his research experience that made him decide to change majors, “I think it was the 

laboratory that made me not want to do it anymore. It's a lot of waiting. It's a lot of planning 

and prep and there's a lot of work that goes into a small experiment.”

Gaining Awareness through Organizations

Students also brought up exposure to possible STEM fields from student organizations, 

mostly from ANSEP and AISES meetings, that had potential to shape their path to their degree.

During my first year, it was, you know, exploratory, and I got to see and take part in 

some of the um meetings that ANSEP had and AISES as well. And uh, out of curiosity I 

went to some of those meetings. And seeing the kind of works that they were talking 

about and um, the types of engineering that they have, and at that time I was having 

engineering as my major, they said there was a higher need for civil engineers. And I 

thought that maybe if I could get into that I could go back to my community and help 

somehow. Um and then I took Intro to engineering. That gave me a taste of all the other 

engineering fields. Um, I would have gone towards mechanical, but they say, I heard 

that I'd have a better chance at getting a job as a civil engineer. Having access to places 
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like ANSEP and meeting those people and going to the meetings where people talked 

about those um opportunities that made me want what they're talking about.

Participants also discussed the importance of getting students involved in organizations like 

AISES and ANSEP for exposure to the various STEM fields.

I know that ANSEP does this as much as they can and pull in other clubs or fields or 

groups from the university to talk to ANSEP students to get more involvement like that. 

Maybe they could put more efforts into getting more Alaska Native students from 

ANSEP or here at RSS because I've seen they have that UAV [unmanned aerial vehicle] 

little office at the engineering building. And I've only ever seen people I don't recognize 

from... well there are some people that I recognize from ANSEP but that would've been 

something I would have been really interested in.

One participant elaborated more the Alaska Native role models and exposure to STEM careers 

and research through involvement in AISES.

Participant: I like the part of being a part of AISES. You got to meet individuals doing 

things in STEM you didn't think about. Seeing Alaska Natives who are doing well in their 

field and... just having the role models, I guess, that you can physically see them. They 

finished college. They are doing all these awesome things and I think that was very 

encouraging to me.

O: That was an aspect of AISES... so by your participation in AISES you were able to see a 

wider view of Alaska Native role models in so many different fields... just the variety and 

experience?

Participant: Right. And a lot of them I didn't know you can do... or I didn't...  like, I knew

the degree but that they were getting in engineering... or stuff like that... but then 

seeing the jobs they were doing, that was pretty cool. I didn't know they could be doing 

that, with that degree!

O: Do any of those stick out to you?

Participant: Exposure to different jobs?

O: Do any stick out to you? Anyone in particular? ... If not, that's ok.

Participant: Work on the pipeline. I remember seeing that... I forget what it's called. The 

sludge [unintelligible]. You know that thing that goes through the pipeline.
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O: Oh, the pig? The pig or something?

Participant: Yeah. The pig. I had seen that. I was like, “That's so weird.” And then seeing 

the drilling technology, that was interesting. All the wildlife stuff...I remember like, even 

the caribou farm. That one was interesting. [laugh]

O: Yeah, I remember that one. [laugh]

Participant: And then the UAV [unmanned aerial vehicle], that one was pretty cool 

because I didn't know about any of that, that any of that was happening on campus. 

And the rocket experience, the rocket launch experience.

Coming from a small community, another participant also echoed this value of exposure to 

different fields, “So there's not a lot of career opportunities for students to like, see what they 

can do, like within a community.” She continued, “I think for students to know there are other 

careers options, um that can be available to them would be awesome to know.”

Returning Home

Some students talked about the value of going home in connection to their field, “Going 

home sometimes and kind of seeing where I came from and like the things that have happened 

kind of did help me figure what types of ideas I can come up with for my projects for those 

classes and a lot of projects in remote sensing kind of look at change in environment.”

For another student, summer was a time to spend time with family and as his awareness 

of the field of civil engineering grew, he realized the life of a civil engineer held great potential 

to conflict with his valued summers with family, thus causing him to switch fields to one that 

could accommodate summertime fishing and family.

I love fishing and commercial fishing and the activities I do with my family because over 

the years, especially while I was going to college, um I was able to spend more time with 

my family. Those were our togetherness times... being able to spend time with them. 

And that in itself is really important to me. So, going into teaching is not going to change 

what I've been experiencing as a college student and then now as a teacher, my 

summers are still going to be around the school. I'll be looking forward to my summers 

with my family.

This is in line with research on American Indian's returning home as a support in persisting 

towards their degrees (Waterman, 2012).
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TOOLS AND SUPPORT IN MOVING FORWARD

Out on a winter trail, there can be “tools" and support that can help you move forward. 

This can be a sled, a dog team, snowshoes, etc. With this metaphor, support on the trail can 

also come from the community aspect of knowing that a trail may have been made by someone 

coming before you or that the work you do can impact the people following you. You can also 

be out on the trail with others. These “tools" and supports don't necessarily impact the choices 

in paths, but certainly help to encourage moving forward or persisting in college. Tools to help 

students move forward included the importance of relationships with family, peers, and 

mentors; personal development of habits including time management, study skills, and humor; 

and accessing university resources.

Family

Participants also discussed factors outside of the classroom that influenced their 

decision to persist in their degrees. Family was the most common factor mentioned and 

commonly occurring code. “Family" occurred in a variety of ways and most often associated 

with time outside of class, subsistence activities and Indigenous knowledge, noting the 

importance of family as teachers outside of the formal classroom. Other research reflects the 

importance of family for American Indian students as they persist towards their degrees 

(Guillory & Wolverton, 2008; Lundberg, 2014; Waterman & Lindley, 2013). Family was also 

highly associated with support for college preparation and support during college, as illustrated 

by the following statements from participants, “My parents were always supportive," “So that 

and the family support, you know I had some of my family there so it made it a lot easy," “So, it 

was basically my family who supported me, was like my main source of support," and “I think 

my mom was the only one who really encouraged me to do like, well in class because again, she 

was the only one. only other person in my family who actually wanted to do what I'm doing." 

One participant talked about the encouragement she received when she would travel home,

When I would go home during the summer, the community was really supportive. Like 

I'd run into people that I kind of knew but not very well, and they'd - "You're still going 

to school?" "Yeah! Almost done." And they'd be like, "Yay! Yeah, keep going. We need 

more... We need more locals with their degrees." So, they'd be like really supportive like 
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that, just like random people. Or people that I'm related to. Or just kind of knew from 

different things that I got involved in in the community in the past.

Several participants spoke of family as protective factors in dealing with discouragement.

I talk to my brother. My uncles who are the same age as me. So, it's really handy. I grew 

up with them, my uncles, but I think the most support I get is from my mom and my 

dad. I talk to my dad every day and then I talk to my mom often as well. And both of 

them are really supportive. Every time I tell them I'm having a hard time they'd just calm 

me down and tell me to get back to work.

Another participant relayed an instance where he had had particularly challenging course and 

ultimately failed it. Initially, he was worried about talking to his father about it but found real 

support in their talk. The participant relayed the exchange with his father saying, “You've 

already made it farther than I did. I didn't graduate high school.' He's like, ‘You know what, you 

did your best. Keep going. Try again.' It was really cool.”

Another aspect of family support was participants having children of their own and the 

motivation that came with it. One participant commented, “It's like weird how when you have 

kids, it's like where your motivation is, is like, to do stuff for them.” Another participant 

commented the following addressing being a role model and added that having children helped 

her focus more to be able to spend more time with family. She stated,

Having my kids and not giving up. I wanted them to look at me and be like, "My mom 

has her degree. I can do it too. She did it with three kids. I can do it with zero or one." 

Like, if that happens. I just wanted to be a good role model for them to follow.

Participants also discussed family as a challenging or discouraging aspect of attending 

college. A first-generation college student brought up family's lack of understanding in the work 

it takes to attend college, “There's one thing I didn't mention, just my family being like, "Just do 

it!" Yeah, well it's not that easy. [laughter]” Students who were new parents brought up the 

challenge of raising children while attending college. One parent mentioned,

I got a lot of personal life stuff, that like affects my classroom life, I guess, and most of 

my teachers are really good about understanding that. That's why I like UAF is cause 

like, there's a lot of non-traditional students here. So, like, people understand like, "Oh, 
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you have a family. You have to deal with all this stuff too." So, my professors are usually 

lenient. And I always hate pulling that Oh-I-have-to-do-this-for-my-kid card with my 

professors, but sometimes it's unavoidable and they're usually really nice about it.

Other challenges brought up include parents of students needing help back in their home 

community and the student deciding if they will stay at college or return home. Also, alcoholism 

in families presented challenges in participants attending school.

“Family” at College

After family, friendships were the most common support that participants mentioned. 

An Indigenous-based intervention for retention, the Family Education Model (HeavyRunner & 

DeCelles, 2002), is to replicate a sense of family. It is understandable that most students talked 

about friends as a source of support while at college. Friendships were important socially - to 

laugh, to vent, to stave off feelings of isolation, but they were also a significant academic 

support to help with studying and time management.

Just having that circle of friends that had the same goal as me in ambitions, you know, 

that was pretty helpful too. A group of friends that supported each other and helped 

each other were driven to the same goals and [unintelligible] that's what kind of helped, 

to me.

One participant valued the exposure and modeling of different study habits and strategies by 

friends. Some participants talked about gathering informally, with people from their region or 

high school at first, with core classes offering a shared experience to build their studies.

I used to contact a lot of the people I knew. Mostly from my area that were attending 

college here and I would tell them that I was going to be at the library at this time and 

this floor, this particular place in the library. Come join me to do school work. Just come. 

We want to laugh but we want to get some work done. And that... There'd be quite a 

few people that would show up and we'd just sit in a table and do our own homework. 

Sometimes somebody would have a question and we'd all help. Kind of like one-on-one 

tutoring on the spot. I also had some friends who were also engineering students or 

who took math classes with me and um, we would help each others out like that. It's 

slowly... It's slowly tapered off because everyone started going to their own content 
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area... majors because most of the time when we would help each others out, we were 

working on core classes.

Another student spoke to the challenges of learning about the value of a group in the 

core classes but more isolation towards the major coursework.

I feel like I've been in phases, because like my first year, I didn't really socialize. I didn't 

make a bunch of new friends cause a lot of people I went to school with came to school 

here. So, I knew a bunch of people already. So, I just kind of hung out with like, the 

people I hung out with in high school. And that was good until I got into like my real 

engineering classes and I was the only one in there. And I was like, "Oh man, I got to 

make new friends." [laugh]

In regards to family, one participant remarked on the supportive and challenging aspects of 

family while attending college.

Good support from home. My mom kept pushing me. Every time I called her, she'd be 

like, "Just keep going. You wanted to do this. Just keep going." I know a lot of students 

when they call home their mom is like, "Come home. Come home. You're homesick. 

Come home" And I'm like, no. Don't say that. You are not helping them. [laughter] Good 

support at home. They need like... if my mom was like, "Oh, you're homesick, just come 

home," I think I wouldn't have even finished my degree. So, parents need to realize they 

are SO vital to their student... their kid's success.

Many participants recommended the need for students to actively find or create and 

engage in support networks. One of the reasons for this was to mitigate homesickness and 

provide cultural and social support. One participant noted the value of Alaska Native student 

organizations as a helpful place to start building a support network and noted the value of 

sharing Native food.

Definitely community support. I know that students crave their culture and their native food 

from back home. So, it's nice when you let people know back home that you're homesick 

and you're missing... You feel like you're missing out on things back home and they're like, 

"Oh, I'll send you a care package and hopefully that will make your feel better." And it really 

does. [laughter] It makes you feel better. It's like comforting to have your soul food and just 

have a piece of home or definitely community. Umm... Having people, you know, or 
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meeting people like you from a rural village and um, I think it's just important to connect 

with those people. And cause... I mean, create your own little network ‘cause you can 

support each other and a lot of the time people will call you up and tell you to come over 

and share their niqipiaq [Native food] or ... [laugh] have like a study night. I know that all my 

friends that came from home or came after me from home, we're really supporting each 

other. Like we had our little group and we'd bring others in from like other villages or other 

places in Alaska that we kind of just made friends with. And we created our own little group 

of people to have fun and hang out with and through that... I think it's important to have 

people you can socialize and do fun things with and um, work together with. And I think 

that's where those AISES and ANSEP and other clubs come into play because you get 

introduced to those people through those. So, I guess those would be like, one of the key 

factors of that support group.

Another participant noted finding like-minded individuals spanning across various communities 

on campus.

Find your friends and family who connect you to your identity, I guess, of who you want to 

be. And so, RSS, Inu-Yupiaq [Dance Group], and then the first two years, it was Japan Alaska 

Club. These were people I wanted to hang out with and just having that support network 

there and hang out with people and have like-minded friends.

Creating your own family was noted by another participant.

If you don't have like, strong family support, I guess work on creating your own kind of 

family. Cause family doesn't have to just be the people you are related to, it can be like, the 

really close friends you have. Cause like, my friends are like my family and they're the ones 

who help me out when I'm in a bind.

Another participant commented on the value of community with informal activity along with 

formal activity in student organizations.

The other thing is get plugged in immediately with a good community. Don't just like, don't 

just start it... Stay in it. Because not just like a once-a-week community because when it 

becomes an organizational that kind of loses its value. You need to have... I don't know. 

What I noticed between J----  and you guys here, it was... It was a real community. It wasn't
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just a weekly thing to come in here and see J---  sitting in the study room and talking with

who ever came by. Like that's a real community.

Another participant spoke about the “home away from home” as a part of the Festival of Native 

Arts (FNA).

I was a freshman in my second semester still a little scared of college, being so far away 

from home, and did not have a place to fit in yet. I registered for the FNA class because I 

heard Kathleen Meckel was the instructor, but did not really know what else I would be 

getting into. A few weeks into the course I found myself as the chairwoman of the Elders 

Room and working in a lot of other projects to help make Festival happen. One weekend 

afternoon Kathleen calls me up “Sarah we have a moose and we need help quartering it 

up.” I did not know that morning I would be spending all day cutting moose meat but I did. 

After my first FNA I knew I had a place to fit in. The friends I made during this time of FNA 

gave me a little home away from home, a place I can do all activities I love doing with great 

people.

Participants recommended involvement in student organizations and programs to address 

studying, time management, and to form friendships with others in the same major.

I think... probably time management and getting involved in other organizations where you 

spend more time with people within your degree program, to get to know... It makes the 

study group sessions that you put together much easier to get through. It feels like an 

enjoyable time than something you have to do, in my opinion. So, in my experience the 

friendships that I made in the organizations really helped me get through some of the 

difficult classes, like differential equations. I had people like S----  and R----  in the same

class and we were able to put together just study groups where we would spend entire days 

working on getting this information down. So, time management, getting involved, and ah... 

making friendships with people that have... that are like-minded and that are focused on 

getting through and graduating here. That's what got me through it.

Another participant recommendation was to find support by connecting to student 

organizations but emphasized the importance of building connections to other students in 

STEM programs to find support to make it through the coursework.
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ANSEP, AISES, and your own study groups. Getting connected with groups like ANSEP, it 

helps to pursue something as difficult as any STEM fields when you have other STEM field 

students to collaborate with. You might not be from the same area. You might not be the 

same ethnic race but you will have the same interests. Being able to support each others 

through the tough work that those kind of classes require. I was able to take advantage of 

being around other STEM students and also there's the tutoring they provide.

Some students recommended setting up support through connecting with other people taking 

the same coursework.

I think what helped me stay motivated in my classes is finding classmates there that you can 

do homework with. That was big for me. Math classes and my computer science courses. All 

my courses, I found classmates I can do homework with. That's like, number 1 key for 

having support system there. Like someone in your class specifically who can help you, and 

you can struggle along together. I think that was like, you can plan times to work on 

homework. It was time management and helping with course loads and understanding 

content. So, finding classmates there.

Another participant noted the value in structured study halls tied to coursework in finding 

support. ANSEP required study hall attendance.

That routine where you have to go somewhere to go study. That kind of helps you like, "Oh, 

I'm not the only one here that's studying calculus. There's like 13 other Alaska Native 

students that are studying calculus." That structure really helped me um... like forcing 

myself to go to study halls or study groups helped me a lot.

Similarly, another participant went further to recommend making connections to others within 

the same degree program to address feelings of isolation and need for academic support after 

core courses are complete.

I think that developing your base in school, like in college, like not sticking to your friend 

group from high school cause like, unless they are in the same degree program as you, 

like your paths are going to diverge eventually. And so, like finding students you really 

connect with, within your discipline, like creating a core group of friends there is really 

important.
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Rural Student Services

One of the top recommended supports listed by participants (n = 6) was Rural Student 

Services. Rural Student Services (RSS), UAF's advising unit that targets rural and Alaska Native 

students, as a support for the space that is provided and RSS's support and sponsorship for 

Alaska Native student organizations. One participant noted the value of RSS in terms of making 

connections with other Alaska Native students to fight feelings of isolation

Having somewhere to go like RSS, like Rural Student Services, where you see a lot of other 

Alaska Native students that you can just talk to and like realize, "Oh, I really am not alone. 

There's someone from the next village over and there's my cousin," and just having 

somewhere to go where you know there's going to be other students that have similar 

backgrounds that are trying to go to school too.

Similarly, another participant spoke of the value of RSS.

Just being here at RSS, you'll have the chance to laugh, the chance to socialize, but then 

you'll also have a chance to do work. Because that all happens here. [laugh] I spent so much 

time here at RSS.

Several participants mentioned the value of a place on campus. Rural Student Services 

Gathering Room is a site for many gatherings and activities, both formal and informal.

I think having RSS there, Rural Student Services was really supportive because it's like a 

gathering building and everybody there is very friendly and super welcoming. They make 

you feel at home. And there's always some kind of activity going on there. So, it's nice to 

have a building where you can go and connect with people and enjoy participating in 

different activities and stuff like that. So Rural Student Services is definitely a nice support. 

Another participant mentioned the one-stop-shop aspect.

I like how RSS is a place for like Alaska Natives to come hang out and get help with advising 

and eat good native food so I think that too. Just having like a good support system, 

knowing that people are always there to help you and...  Oh, and they can come here and

get tutored. That's also cool.

One participant likened RSS to home and brought out the difference in atmosphere between 

RSS and other places on campus.
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This last year like, RSS has been like a good support and it's a cool place to like hang out 

and like chill and stuff like that. And I was just talking to R— about it too...About how 

we like being at RSS and like, we don't like, ... Like, it's a good place to socialize and get 

homework done and just meet new people and stuff like that. And like, it's a good 

resource for students that are out of the village in the city like, ... It's like a second 

home. Cause it's like, it's all people who... they don't share like your same experience 

but similar experiences. They know what village life is like and they know what it's like 

to be Alaska Natives and stuff like that. Which is something you don't see in like other 

classes. Like, it's like weird. I feel like I walk in like two worlds sometimes.

Another student talked about the advising in addition to the space available at RSS.

Of course, RSS was really helpful. [laugh] Having an advisor there that I can ask for any 

question related to UAF and... that was... and then having that gathering space where I

can meet everyone and hang out with, that was really a good support network.

One participant mentioned the culture shock or “shellshock,” in transitioning to college,

So, I feel like RSS is a really good support and like I feel like I cheated myself by not 

getting involved when I started. You know what I mean? And I feel like that's something 

a lot of students do, is they don't get involved right off the bat because they're shell

shocked and they're shy and they don't want to. That was me anyways. I was shell

shocked and I was shy. I didn't want to. But like, yeah. RSS is definitely a good support. 

And then like the clubs in RSS too, like NSU [Native Student Union]. I'm not really 

involved with NSU but I think they do a lot of great stuff. And then like AISES. There's 

like a bunch of them for like, Alaska Natives.

Formal Networks

Supportive friendships were also formed in more formal settings outside of the 

classroom. All participants mentioned connections to student organizations or programs, such 

as the Alaska Native Science and Engineering Program (ANSEP) or BLaST. Most participants 

brought up their involvement in student organizations as a way to connect to “like-minded” 

friends and a “support network.” The most common student organization mentioned by 

students was the American Indian Science and Engineering Society (AISES) and ANSEP.
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Joining AISES and ANSEP was good for finding like-minded individuals who needed or 

want to do well in STEM. That was very good. And AISES especially for the group of 

people there, and the scholarships and the conferences. Lots of support there, in AISES.

Another participant discussed the value in shared experience as a member of AISES and ANSEP.

And really, I think it really helps to have someone to talk to like an advisor and get 

encouragement and support and even from the clubs that I joined in college, like AISES 

and ANSEP. Those were really supportive. And especially seeing all the other students 

that were in similar degree programs as me was encouraging because I knew there was 

somebody that I could go to for help if I needed help. And I know that a lot of those 

people were taking the same or similar classes and that the struggle wasn't just mine. It 

was all these peoples.

Some ANSEP participants appreciated the programmatic requirements of a structured 

study time/recitation and the requirement of involvement in another professional student 

organization.

I was in the ANSEP program and they made us go to study hall and I think that helped 

because it was a structured time. Like, you have to go if you want to keep your scholarship 

and um that structure, that routine helped me to, "Ok, it's time to study," and I think that 

was the biggest help.

Another ANSEP requirement was to be involved in another professional student organization, 

encouraging students to make professional affiliations through various organizations and 

activities.

Yeah, that was definitely getting involved in other organizations. If it weren't a requirement 

for ANSEP I probably wouldn't have reached out to things like the Society for Petroleum 

Engineers or even AISES. So, a lot of my time outside of class was participating in ANSEP, 

AISES, or SPE. And that's where I found friends that I talk to every day to this day. A lot of 

support came out of AISES. A lot of support came out of ANSEP. It was definitely that 

camaraderie that got me through the most difficult of times here at UAF.

Some participants expressed challenge and discouragement connected to ANSEP 

requirements. One participant noted differences in the program between UAA and UAF.
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After going to ANSEP in Anchorage, it was sort of eye opening, how is it like how ANSEP is 

down her. It's like... way better. Way more supportive and they have a lot more fun. Like, 

they have that nice space and it feels like a community... an ANSEP community... like there.

This participant continued, “Because I didn't do approved internships, they... they didn't 

support me so it was very discouraging. So, I decided I didn't want to spend the time to go do 

that.” Another participant described the requirements of ANSEP but struggled to find 

connection and value.

When I was in it [ANSEP], I feel like they didn't foster like, personal connections. Like they 

didn't encourage club members to be friends. You know what I mean? Um... So, I feel like 

they didn't help me that much. And then like their study sessions weren't very helpful either 

but they were mandatory for the scholarship recipients. I'd go to them. But I mean like, 

they're a really good program. I just didn't get very much out of it.

Students also talked about their involvement in other STEM organizations and other 

non-STEM organizations that included Alaska Native focus, such as Festival of Native Arts, Inu- 

Yupiaq Dance Group, Native Alaskan Business Leaders, Aarigaa (Christian student organization), 

and other organizations without a Native focus.

Mentors

One participant talked about a mentor as a strong support outside of the classroom.

Since two summers ago, she's like, on top of me like, "Are you doing your work?" "How did 

this test go?" Like, "Are you coming to AISES?" She helped me fill out my poster- my first 

poster. Um. So yeah, she's been a big help and she's not even in the state anymore.

Later on, the participant continued on her support from her mentor.

So yeah, and since then she has been asking me about my courses and she's been like, if I 

have any like, days like, "I want to drop out S--- ! I can't do it! I hate chemistry! I hate

calculus!" She's like, "Remember what you did and why you love it so much!" So yeah, she's 

been a really, really big help and she helped me fill out my AISES poster this year. And really, 

really helped me find funding to go to AISES.

Likewise, another participant mentioned the importance of Alaska Natives as mentors for 

supporting more Alaska Native students pursuing STEM degrees.
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I feel like a mentor would be good. Maybe someone who is still a student but older and 

kind of has been where they are. Maybe even in the same degree. Someone who is 

Alaska Native. I just think having that role model of like setting the standard would be 

something that would help.

OBSTACLES ON THE TRAIL

Obstacles on the trail keep us from moving forward. Many of the topics previously 

discussed address great obstacles. Working to become part of the community or part of a 

“family” on campus addresses feelings of isolation or not belonging. Other obstacles on the trail 

included the high cost of school, math, feelings of not belonging, family obligations, and 

conflicting values.

Time Management

One of the most commonly mentioned challenges was time management. One 

participant discussed involvement in clubs as a tool to help with time management, “Yeah, so I 

was with AISES and then I was with NABL [Native Alaskan Business Leaders]. So that really 

helped with both degrees, you know, how to do things... manage my time.” Friendships and 

peer pressure were a factor in influencing students to focus on school or other things.

The things that really made it hard outside the classroom was trying to manage my time 

and the freedom I had compared to how structured high school was. Sometimes I would 

stay up late. Nobody would tell me to go to sleep. I had to learn how to manage my own 

time like that. There were times when I had friends who wanted to do something like go 

to the movies or hang out, but not really do school work. Some of those times I would 

join in and it would slow me down at school and it was just those kinds of, "I don't really 

want to do any work. Let's do something else." I had to learn how to manage my time.

Another student mentioned time management and getting too involved with student 

organizations. One student mentioned that a challenge for club involvement was that it would 

take away from study time.

I mean I do try to get involved in like certain clubs or anything, but like the time that I 

have outside of class and work I feel I just want to study, study, study, and do 

homework. And just try to do good in my classes.
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Building Skills and Habits

Participants also recommended that students build on skills and habits that would help 

them better negotiate challenges in college. The habits include persistence and a sense of 

humor. Both of these can be found in many of the cultural values of different Alaska Native 

groups. Time management was also mentioned. It is important to note that building a good 

social network or “family” at college is a mechanism to address time management skills, 

studying, and socialization. A good support network also is one way to address the skill of 

asking for help. Three participants talked about the skill of asking for help. Asking for help 

includes accessing resources like the math lab as mentioned by two participants.

• And also seeking out help. I think that's another big thing, cause like if...if you're stuck 

on something and you don't know the answer then go ask for help. Ask the teacher. Go 

to the math lab. Go to the writing lab. Those were also very big for me. I spent a lot of 

my years [laugh] in the math lab working on homework. And so that's... that's another 

thing.

• Asking for help when you need it. Telling people you're having a hard time if you're 

having a hard time. A lot of people I see struggling are struggling with things outside of 

their coursework, and then they get their coursework piled on top of them and then 

they have a breakdown or freak out and they think it's because of their coursework 

when really, it's because of something that's happening outside of school and 

coursework just gives them something to release about.

Discouragement in Classes

Sources of discouragement in classes varied. Classes most frequently mentioned were 

courses within the participants' major requirements (n=11) and among those the most common 

reason was the difficulty of the coursework. Some students cited additional circumstances such 

as time of day (8:00 AM class) or working two jobs that added to feelings of discouragement 

about a difficult course. Single subjects most frequently mentioned as a source of 

discouragement among the participants included math (n=4) and chemistry (n=5). Participants 

mentioned re-taking chemistry and math the most frequently as well as re-taking courses 

through other institutions to transfer in. Other reasons for finding courses discouraging include 

students not seeing the application of course content to their field. Some students from rural 

103



Alaska also noted that they found courses difficult because of the limited science coursework 

available in high school as preparation for college science classes.

In all instances of taking a class found to be discouraging, the relationship the students 

had with their professor was key. In instances where students believed that they mattered to 

the professor as a person, they were more likely to persist through the difficulty.

Everyone else in the class seemed to know what they were doing somehow, and I 

always ended up downloading the wrong images and nothing would work. So that was 

kind of discouraging and ...my instructor was nice enough to sit down with me, one-to- 

one, and actually be like, ‘You're not the only one who's gone through this.' Like, there 

have been students who've waited this long to ask for help...and that kind of made me 

feel better.

In addressing sense of belonging and students of color in STEM, Terrell Strayhorn (2018) 

includes Rosenberg and McCullough's (1981) definition of mattering, “the feeling that others 

depend on us, are interested in us, are concerned with our fate or experience us as an ego

extension” The sense of mattering, that the professor cared about their success, helped 

students persist through difficulty. Elements of mattering and connection to professors and 

field were included in one participant's recommendation for future students.

Make sure [unintelligible] makes sense. The degree. Make sure you like it. You love it.

Take the intro classes and talk... Don't just take the intro classes. Schedule a time where 

you can just talk to the professors. That's one thing that I liked about [Professor]. When 

I switched [majors], she forced me to go into each one of the professors' offices and talk 

with the professors that I was going to be learning under and they told me about their 

fields and what their passions were. And you got to see them as a person before you 

saw them as a professor and that made it so that it was more of an in-depth relationship 

and understanding of what this looked like. And if they did that then they'd be able to 

get an understanding like do I actually want to do this? Is this something that I love? Are 

these people that I like? Can I learn from these people?
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DESTINATIONS

The destination - participant aspirations include the impacts of colonization. Their goals 

vary but include aspirations of helping their home communities and tribes, tribal sovereignty 

and self-determination, and a desire to earn money. Aspirations are listed out in Chapter 6 and 

display elements of culture, place, and community.

SHAPING THE TERRAIN

This metaphor also can include the shaping of the terrain that students have to navigate 

across as representing the responsibility of the university in serving students. What is the role 

of the institution in designing and shaping the landscape that students have to navigate? It is 

helpful to return to the 4 R's - respect, relevance, reciprocity, and responsibility (Kirkness & 

Barnhardt, 2001) to examine the ways in which the institution can use this trail as metaphor 

framework to examine its relationship with Alaska Native students.

How is the university preparing for Alaska Native students? Participant suggestions 

included the significance of Rural Student Services as a “one-stop shop" as well as a place of 

belonging. Participants also noted cost as a barrier that the institution can address.

Within the process of navigating the “landscape" we see through participant experience, 

the ways in which out-of-school learning and cultural funds of knowledge inform student 

decisions in not all, but many cases. Acknowledging “land as teacher," how does the university 

operate in a relationship of respect to the land? Participants also noted the affirmation that 

came with course work, research, and internships that included applications to rural Alaska 

and/or connections to culture. Participant responses noted the value in being able to access 

courses in other fields that connected to culture, language, and place.
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Chapter 7 Shaping the Terrain

INTRODUCTION

This research foregrounded Alaska Native experience in navigating college as they worked 

to pursue bachelor's degrees in STEM. To continue on the metaphor of the trail presented in 

Chapter 6, this chapter, “Shaping the Terrain,” contains understanding that the 

institution/university plays a role in the way that students work towards their degrees. 

Understanding this relationship, or the terrain that students are navigating, can help the 

institution become more responsive. In this chapter, I will discuss key findings and implications 

for future practice and research, based on the findings from interviews, correspondence, and 

photographs in chapters 4, 5, and 6.

The purpose of this study was to (1) explore contextual information connected to pre

college learning experiences and college experiences that informed decisions centered around 

majoring in STEM, and (2) present a frame based in Indigenous Knowledge that sheds light on 

student experiences as they navigate towards their degrees and career aspirations. Interviews, 

participant-submitted photographs, and participant observation were used to gain insight into 

the following research questions.

• How do in-school and out-of-school experiences inform the motivations and aspirations 

of Alaska Native undergraduates as they make decisions around the pursuit of STEM 

degrees and career goals?

• How can student experience and cultural knowledge illuminate a strength-based 

metaphor for persistence in the STEM fields and beyond?

All 12 participants in this study pursued undergraduate STEM degrees. They were 

purposefully selected to represent a wide range of STEM majors, and Indigenous peoples from 

across Alaska. They were also selected to represent a variety of schooling experiences. All 

participants described their experiences prior to and during college that shaped their decisions. 

Of the 12 participants, 10 also shared photographs that illustrated aspects of identity, 

aspirations, and motivations. Participant observation was used to note and understand 

metaphors used within the college Indigenous community. Although Alaska Natives are not a 
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monolith, limitations of this study include the sample size and how the sample included diverse 

representation from a wide variety of STEM majors, Alaska Native cultures, and K12 schooling 

backgrounds.

KEY FINDING, IMPLICATIONS AND RECOMMENDATIONS

Research question #1, “How do in-school and out-of-school experiences inform the 

motivations and aspirations of Alaska Native undergraduates as they make decisions around 

the pursuit of STEM degrees and career goals?” addresses decision making of Alaska Native 

undergraduates. In relation to this question, three key findings include (1) the significance of 

Indigenous Knowledge in decision making; (2) K-12 schooling circumstances for Alaska Native 

students; and (3) the role of growing self-awareness (ellangeq) and student development in 

decision making.

Elements of Indigenous knowledge was present across several codes of influences for 

decision making about STEM degrees. In the most common occurring code, 

“enjoyment/interest/strength in field,” prior experiences connected to cultural and place-based 

activities, often outdoor activities like hunting, fishing, gathering eggs or firewood, played a role 

in building interest in different STEM fields. Participant responses, and especially submitted 

photographs, conveyed the “active, complex, living, and dynamic” (Mercier & Leonard, 2018, p. 

4) aspects of Indigenous knowledges. Indigenous knowledge as a factor in decisions about 

majoring in STEM was present in participant comments about the reality of scarce resources in 

rural Alaska. This drew some participants to the field of engineering. Another decision code of 

application to rural Alaska and representation included these place-based understandings. 

Courses that tied in applications to rural Alaska or Alaska Native culture were noted as courses 

that re-affirmed choices in major. Alaska Native representation in field was also a decision 

code. Connected with representation, Alaska Native voice in policy and decisions was noted by 

participants. Internship and research opportunities that included application or connection to 

Alaska Native culture also were positive decision points for participants. Indigenous knowledge 

is also connected to participant decisions to pursue additional classes, minors, and degrees in 

Alaska Native fields. Furthermore, aspirations and career goals were highly connected with 

Indigenous knowledge and values.
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Implications and recommendations in light of this finding include, first and foremost, 

acknowledging the value of Indigenous knowledge and the connection to STEM. Students gain 

interest in STEM when engaging in cultural activities with their families. They also gain interest 

in STEM in culturally-connected activities and topics in K-12 schooling. Emphasizing culture, 

language, and place-based learning can build on this in K12. Specifically, to the participants 

drawn to engineering because of the value of being creative with scarce resources, I wondered 

about the possibility of makerspace opportunities in K12 and college as a way to build on that 

interest. For university courses, a recommendation would be continued work to connect course 

topics with Indigenous knowledge. This finding also underscores the value of our Alaska Native 

degrees and programs that some participants noted as adding to their admissions and degrees. 

As research and internships were noted as deciding factors in degrees, and some that also 

connected to Indigenous knowledge, building on connections to Alaska Native cultures would 

be a recommendation for universities, as well as building partnerships with tribal and Alaska 

Native entities to seek out how Alaska Native students can access and engage in internships 

and research that serves tribes and regions of Alaska.

Participants also noted the role that K12 learning played, or did not, in their decision to 

pursue STEM degrees. Some participants noted a lack of STEM experience in K12 that 

influenced their experience, such as lack of math or physics instruction, and some noted the 

presence of high school coursework, such as Advanced Placement, dual credit, small engine 

repair and construction or middle school ecology with outdoor requirement, that influenced 

decisions for STEM majors. Outside of the K12 system, but prior to college, participants also 

noted summer bridge programs as significant influences in choices of major. Recommendations 

to better inform Alaska Natives of STEM as an option in college would be to incentivize high 

school STEM teachers to work in rural Alaska and to tie in place-based applications.

Finally, speaking to important factors in decision making for majoring in STEM would be 

the awareness (ellangeq) and student development process students go through to achieve 

self-authorship. Most of the participants were not set on their final major at their initial 

admission to college. This speaks to space for university STEM programs to collaborate with 

Alaska Native organizations and programs like AISES and ANSEP to share research and 

opportunities for student involvement in their programs. Awareness for the variety of STEM 
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majors can also be built by university collaborations with tribal and Alaska Native entities. 

Designing and sharing opportunities for Alaska Native students to major in STEM fields that 

meets the goals of students and their communities can benefit students and communities. 

Participant experiences displayed the power that research, internships, and even going home 

had in decision making related to majoring in STEM fields.

The metaphor of “the trail” was used to respond to research question #2, “How can 

student experience and cultural knowledge illuminate a strength-based metaphor for 

persistence in the STEM fields and beyond?” This metaphor was selected and used based on its 

prominence from observation in Indigenous, college-based activity connected to STEM. The 

metaphor of “the trail,” is also connected to Indigenous knowledge. “The trail” was used as a 

framework to capture elements of participant-reported experience tied to preparation, major 

selection, obstacles, supports, and destinations. This metaphor offers a counter-narrative 

(Gilmore and Smith, 2005) to the often-used metaphor of “the pipeline” referred to in STEM 

recruitment and retention. Berhe et al., (2022) note the inherent structural racism in the design 

and persistent use of the pipeline metaphor, “the leaky pipeline implies that the attrition of 

white women, BIPOC and members of other minoritized communities is a passive process: 

nothing more than a ‘drip, drip' from holes within an otherwise robust system.” For minoritized 

scholars, the authors recommend that the metaphor of a hostile obstacle course is more 

appropriate in framing their experience.

The pipeline metaphor is deficit-based, where students who don't flow through the 

pipeline are noted as “leaks” or “drips.” Unlike the pipeline, the trail humanizes the student 

experience. On the trail, there is an element of duty to community, for the decisions one makes 

can inform the people following along behind. Community and communication are part of this, 

sharing experiences to inform others or to perhaps find new ways around obstacles. Using the 

“trail” as a framework, I was able to capture many aspects of student experience before and 

after college that lined up with documented research on Indigenous students at post-secondary 

institutions, such as the importance of family and the importance of “building a family” on 

campus for support. Within this category, the significance of Rural Student Services was 

underscored as well as the importance of student organizations on campus. Connected to 

research question #1 and student decision making, choosing “the right path” captured many 
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considerations for choosing a major. An implication of this metaphor is that it acknowledges 

that students make their decisions in relation to the circumstances they encounter. What is the 

design of the terrain they are navigating? What are their supports and obstacles? Where are 

they trying to go? Within this metaphor there is room to recognize the role that the university 

plays in designing the terrain, unlike the “pipeline” where the onus is primarily on the student 

to persist through the system.

Two broad categories of participant reflection in this research process include 

participant funds of knowledge and the role that identity played in student development. Some 

participants had points of reflection related to funds of knowledge that challenged their 

assumptions about the scope of knowledge that impacted their decisions in college. Two points 

in the process of research frequently served as points of reflection for participants. The first 

point of reflection followed the interviews and was prior to submitting photographs. The scope 

of questioning in the interviews included in-school and out-of-school learning experiences. The 

process and content of the interview caused some participants to reflect more on what they 

might select for photographs that depict their motivations, aspirations, and identity that may 

extend into topics related to their out-of-school learning experiences. This transformational 

aspect exists among Photovoice research, where participants pause and reflect on the goal and 

content of the photo and the connection to self (Budig et al., 2018).

The second point of reflection for participants was the review of interview transcripts, 

the individual tables of degree-related decisions and influences, and the review of participant 

profiles. For some, it was a transformative process that led to greater awareness in the role that 

cultural knowledge and experience played in their decisions and success in attaining their 

college degree, and their aspirations for their future. For two participants, this re-affirmed their 

decision to make sure that cultural knowledge and learning on the land were valuable aspects 

of raising their own children. For some, this process of interviewing and reviewing transcripts, 

degree-related decisions, and participant profiles was a point of awareness in how their college 

experience led to a greater awareness of self and a need and desire to learn and incorporate 

more of their culture.
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Considering these points of reflection - funds of knowledge that include cultural 

knowledge and experience, and Alaska Native identity, it is understandable that a 

recommendation voiced by participants is the need for more Alaska Native mentors and greater 

understanding of Alaska Native culture among existing faculty and students. Since the time of 

these interviews, the university has placed Alaska Native Themed courses as a requirement for 

all bachelor's degree seeking students. Work is also underway to provide training on Alaska 

Native culture for new hires. The need for more mentors is more challenging. Across the 

University of Alaska system consisting of three universities in Anchorage, Fairbanks, and 

Juneau, Alaska Natives make up 3.4% of the faculty (UA Statewide Office of Human Resources,

2019) . To reach parity with the Alaska Native student population of about 20%, over 250 more 

Alaska Native faculty would need to be hired. As of December 2020, there were 20 Alaska 

Natives with PhDs in STEM fields out of a total of 113 Alaska Native with PhDs or EdDs (Jones,

2020) . None of these STEM PhDs are working at the University of Alaska Fairbanks.

CONCLUSION

The purpose of this study was to center Alaska Native voices in describing their 

educational experiences and aspirations connected to their decisions to major in STEM fields. In 

their decision-making, participants described how their funds of knowledge, which included 

cultural and place-based knowledge, informed them on their choice of majors. Awareness 

(ellangeq) and student development also played a role in their own understanding of 

themselves and what major was right for them. Another purpose was to present an Indigenous

based metaphor used among Alaska Native students to describe their persistence towards their 

goals. This metaphor highlighted student experience and also brought into question the role of 

the university.

Research on Indigenous students pursuing STEM degrees is limited, and even more so 

for Alaska Native students. This research adds to this body of knowledge with the inclusion of 

Indigenous knowledge in research design and how Indigenous Knowledge informs STEM 

majors.
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Appendix B: Informed Consent Form
Informed Consent Form 

Finding Strength in our Roots: Motivations and Aspirations of 
Alaska Native Undergraduates in the STEM Fields

IRB# 1093057-1 Date Approved July 17, 2017
Description of the Study: You are being asked to take part in a research study about 
motivations and aspirations of Alaska Native students in undergraduate fields of sciences, math 
and engineering. The goal of this study is to learn how our university can better serve Alaska 
Native students with a strengths-based focus. You are being asked to take part in this study 
because you are, or have been, an Alaska Native student pursuing an undergraduate degree in 
these fields at the University of Alaska Fairbanks. Please read this form carefully. Ask questions 
and discuss the study before making a decision on whether or not to participate.

If you decide to take part, this process will consist of two parts - a recorded interview and a follow
up contact of submitted photos. I will interview you about your personal background. I will also ask 
about your motivations and goals for college and degree and related questions about your college 
experience. This interview will take 30 minutes to an hour. Following the interview, I will ask you to 
submit photographs. These photos will show your own ideas of your identity, your motivations for 
pursuing your degree, and what you hope to do with your degree in the future. Submit one to 
three photos for each of those three categories through email. I will ask why you selected those 
photos through phone or in-person or you are welcome to email me. If people are depicted in the 
photos you submit, I provide photo release forms.

Risks and Benefits of Being in the Study: The risks to you if you take part in this study are 
minimal. There is no guarantee that you will benefit from taking part in this study. By participating 
in this research you will be contributing to informing on ways to better serve Alaska Native 
students in a positive approach.

Confidentiality: The data from this study may be used in reports, presentations, and 
publications but you will not be individually identified. Your identity will be kept confidential in all 
handling of the data, but if preferred, you can choose to be known by name. Choose one option 
below.

[ ] If opinions I have shared are quoted in research outputs I would like to be known the 
by a pseudonym (confidential).
OR

[ ] I would like to be named in any publications, and have my opinions attributed to me 
(not confidential).

Voluntary Nature of the Study: Your decision to take part in the study is voluntary. You are free 
to choose whether or not to take part in the study. If you decide to take part in the study you can 
stop at any time or change your mind and ask to be removed from the study.

Contacts and Questions: If you have questions now, feel free to ask me now. If you have 
questions later, you may contact me via email at ojskinner@alaska.edu or by phone at (907) 474
5152 or (907) 978-4629. You may also contact the chair of my committee, the Principal 
Investigator, Dr. Beth Leonard at (907)786-6140 or brleonard@alaska.edu

The UAF Institutional Review Board (IRB) is a group that examines research projects involving 
people. This review is done to protect the rights and welfare of people involved the research. If 
you have questions or concerns about your rights as a research participant, you can contact the 
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UAF Office of Research Integrity at 474-7800 (Fairbanks area) or 1-866-876-7800 (toll-free 
outside the Fairbanks area) or uaf-irb@alaska.edu.

Statement of Consent: I understand the procedures described above. My questions have been 
answered to my satisfaction, and I agree to participate in this study. I am 18 years old or older. I 
will be provided a copy of this for form.

Signature of Participant & Date

Signature of Person Obtaining Consent & Date
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Appendix C: Adult Photo Release Form

Photo Release Form for Adults who may appear in photographs

What are you being asked to do?
You are asked to give your permission to use a photo that includes you. You do not have to sign 
this release if you do not want to give permission.

A photo was submitted that includes your face. The photos shows how college students identify 
themselves, what motivates them for college and their goals after college. This is part of a 
research project conducted by Olga Skinner at the University of Alaska Fairbanks.

How will the picture be used?
The picture may be used in publications and presentations. Your name will not be revealed but 
there is a chance that someone may recognize you. The goal for this research is to help identify 
strength-based ways to serve students at the university.

This project was approved by the University of Alaska Fairbanks Institutional Review Board. If 
you have questions about this project, please contact Olga Skinner via email at
ojskinner@alaska.edu or by phone at (907) 474-5152 or (907) 978-4629. If you have questions or 
concerns about your rights as a research participant, you can contact the UAF Office of Research 
Integrity at 474-7800 (Fairbanks area) or 1-866-876-7800 (toll-free outside the Fairbanks area) 
or uaf-irb@alaska.edu.

Agreement Statement
I understand the information described above. I agree that a photograph that includes me may be 
used for this project and related discussions, publications, and presentations.

Signature of Participant & Date Signature of Person Obtaining Consent & Date
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Appendix D: Photo Release Form for Guardians of Minors

Photo Release Form for Guardians of Minors who may appear in photographs

What are you being asked to do?
You are asked to give your permission to use a photo that includes a minor in your 
guardianship. You do not have to sign this release if you do not want to give permission.

A photo was submitted that includes the face of a minor in your care. The photos show how 
college students identify themselves, what motivates them for college and their goals after 
college. This is part of a research project conducted by Olga Skinner at the University of Alaska 
Fairbanks.

How will the picture be used?
The picture may be used in publications and presentations. The minor's name will not be 
revealed but there is a chance that someone may recognize him or her. The goal for this 
research is to help identify strength-based ways to serve students at the university.

This project was approved by the University of Alaska Fairbanks Institutional Review Board. If 
you have questions about this project, please contact Olga Skinner via email at 
ojskinner@alaska.edu or by phone at (907) 474-5152 or (907) 978-4629. If you have questions or 
concerns about your rights as a research participant, you can contact the UAF Office of Research 
Integrity at 474-7800 (Fairbanks area) or 1-866-876-7800 (toll-free outside the Fairbanks area) 
or uaf-irb@alaska.edu.

Agreement Statement
I understand the information described above. I agree that a photograph that includes (name of 
minor) ______________________________  may be used for this project and related
discussions, publications, and presentations.

Signature of Participant & Date Signature of Person Obtaining Consent & Date
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Appendix E: “A World in which [Alaska Natives] make the important decisions”

World in which [Alaska Natives] Make 
the Important Decisions": Re-Examining 
Institutional Discourses and Governance 
in Higher Education

Olga Paniik Skinner and Beth Ginondidoy Leonard

Abstract
This chapter examines key public discourses at the University of Alaska (UA), 
with a focus on strategic governance as related to the shaping of physical 
landscapes and “intellectual thought worlds” for Indigenous peoples. Our work 
is informed by Indigenous higher education scholarship as well as critical and 
decolonizing methodologies. We begin by discussing the Indigenous origins of 
the landscape currently occupied and governed by the University of Alaska, Troth 
Yeddha’ (“Wild Potato Hill”) - a resilient and continuing reclamation discourse. 
This is followed by an examination of the Alaskan cultural and higher education 
contexts, including formation of the UA system, current governance structures, 
and the institution’s publicly stated responsibilities to Alaska Native students. We 
discuss the formation of Alaska Native Studies Council, and the positioning of 
Alaska Natives in advisory and student support organizations including Rural 
Student Services, the Chancellor’s Advisory Committee on Native Education, 
and the American Indian Science and Engineering Society (AISES). Our analysis 
engages global recommendations by UNDRIP as related to Indigenous higher 
education with a focus on how place, identity, and Alaska Native Ways of 
Knowing participate [in] and influence governance strategies, programs, and 
objectives.
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Indigenous higher education ∙ Indigenous governance ∙ Alaska Native education ∙ 
Indigenous knowledge ∙ Native ways of knowing
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