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Abstract 
The American Indian Research & Education Center, (AIREC) “Journey” program begins its' eighth year 
as one of four U.S. National Institutes of Health, (NIH) High School Coordinating Centers for the Short-
Term Education Program for Underrepresented Persons (STEP-UP). AIREC specifically recruits and 
mentors American Indian (AI) Alaska Native (AN) 11th & 12th grade students across the nation in an 
effort to increase research exposure and elevate future biomedical interest at the post-secondary level. 
"Journey" accomplishes this through mentored research experiences to the selected AI/AN high school 
students who are at least 16 years old and in the 11th or 12th grades at the time of application. STEP-
UP includes the provision of hands-on experiences which may entail: biomedical, social science, 
behavioral, and clinical research venues.  

The article illustrates the ability to reflect and create a dual integrative process for teaching and learning 
across American Indian and Alaska Native cultures. In addition, how biocognition mirrors individual 
culture changes as life experiences continue to provide a lens in which students view the world; what 
we see... might not be their reality.  

Keywords: American Indian, Alaska Native, High School students, Culture, Science, Research. 

1 INTRODUCTION  
In 2004, the National Institutes of Diabetes and Digestive and Kidney Disease (NIDDK) launched two 
summer research experience programs; the High School Short-Term Research Experience for 
Underrepresented Persons (HS-STEP-UP) and an undergraduate STEP-UP program. The over-arching 
goals of the NIH-NIDDK STEP-UP program are to: 1) provide a 8-10 week mentored summer research 
experience to underrepresented high school students annually, which includes education in research 
methodology, research ethics and conduct, and the translation of science and research; 2) provide 
intensive mentoring for each student by active research faculty; 3) facilitate student research 
experiences by participating in the annual STEP-UP symposium at the NIH/NIDDK campus in Bethesda, 
MD., where students showcase their research through oral and/or poster presentations to peers and 
established researchers. 

The call for American Indian/Alaska Natives in the biomedical, behavioral, clinical and social sciences 
research workforce has become more pronounced over the past several years. While generating 
increased workforce is a recommended outcome for the STEP-UP program. Research suggests that 
the health and health-care of underrepresented minorities are improved when providers of similar 
ethnic and racial backgrounds provide the care [1], [2]. Thus with rising rates of chronic disease in the 
American Indian/Alaska Native (AI/AN) population, especially type 2 diabetes, the ability to address 
health disparity issues is crucial. The multifaceted disparities in access to education and educational 
achievement contribute to and complicate the resolution of health disparities [3]. Therefore, among the 
most visible explanations for the association between education attainment and health is that education 
produces benefits that later predispose the individual to better health outcomes [4].  

Underrepresented populations within the nation are less likely to engage and pursue coursework in 
science, technology, engineering and math, thus less likely to pursue careers in the biomedical 
workforce. The same can be said of American Indian and Alaska Native students; they often do not see 
themselves as researchers, scientists, health professionals or even going into careers that require a 
science/research background. Plus, the AI/AN population does not reflect these professional careers 
within the United States. The ability to achieve buy-in to the scientific research world requires not only 
for students to become excited about science, but also for families and Tribal communities to understand 
the nuances involved with a summer STEP-UP research experience. Journey recognizes the unique 
perspectives related to drawing AI/AN students into biomedical fields; the ability to provide cultural 
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grounding, gathering and experiencing scientific/traditional knowledge, and making meaning for the 
students and their respective families and Tribal communities has been the basis for successful research 
experiences. The experiences and knowledge of the Principal Investigator, Dr. Dodge Francis, an 
enrolled member of the Oneida Nation of Wisconsin and a Native American research contributes to a 
unique perspective as it relates to science identity and culture. 

Journey, views the perspective of biocognition, as coined by Ibarra in 2001, [5] as the ability to think in 
dual cultures. For Journey, the ability to integrate students’ contemporary and traditional educational 
values that often stem from Tribal cultural values is a necessity for student success. Another key 
component is to recognize the historical passing of culture from generation to generation. Generational 
oral history, traditions, and culture involves the reconstruction of past frames of reference and of 
perceiving and understanding new ones; thus creating a hybrid of biocognition. It is, however, essential 
for educators to understand the cultural matrix that shapes many AI/AN students in the context of family, 
community and school that exists on a daily basis and which they maneuver constantly. 

Academic preparation is key to achieving parity in health and science professions [6], [7]. “Therefore, 
[8] providing high school adolescents with opportunities for exposure to scientific environments and 
encouragement from scientist mentors are key factors in developing a passion for and sustained pursuit 
of education in the sciences.” For Journey staff the recognition of biocognition plays into creating an 
environment that allows STEP-UP AI/AN students the ability to critically think, reflect and process in 
dual cultures. Such opportunities are especially critical in promoting research and science interest 
among AI/AN students. 

For AI/AN students the pendulum swings between dominant values and ideologies; and the ever present 
traditional values and ideologies that continue to shape and preserve Tribal lifeways; thus creating a 
constant angst of give and take. While dominant culture might be illustrated and conscious for most to 
see, understandably the learner’s culture may continue to be invisible to outsiders. “The question [9] is 
how to provide models of observing, learning and critical thinking that builds upon culture and the 
accumulation of knowledge that AI/AN’s celebrate and embrace daily?” 

“Culture [10] underlies everything we do in a learning environment and everything we and our students 
bring with us to the learning experience.” While Journey is responsible for recruitment for AI/AN high 
school students across the Nation, it should be noted that 573 Federally recognized Tribes exist in the 
United States. Therefore, it is difficult to know all the traditions, customs, and cultural components 
associated with Tribal communities. It is however essential to understand that a cultural matrix exists 
and can shape a AI/AN student within the context of family, community and school. Thus, in order to 
assist a student with maneuvering within a dual perspective one must be aware of the dynamics that 
this creates. The ability to know and understand the interweaving of student individualism, family and 
Tribal community is relevant in it defines the students’ world view as it relates to their cultural lens. 

The Journey STEP-UP staff constantly strive to balance cultural frameworks that effectively embrace 
the AI/AN student’s cultural norms within that of the STEP-UP program. The ability to minimize cultural 
dissonance is addressed by understanding that the student’s success is influenced by the family norms 
and cultural context. The cultural and traditional roles that a student embraces are shaped from within 
the family and community hierarchy. Thus it is critical to know and understand what this framework may 
entail in order to create a meaningful summer research experience for the student. 

The introduction of a STEP-UP summer research experience is not always just a student experience; 
but often encompasses and needs to be relevant to the students’ family and Tribal community. 
Therefore, eliciting and reflecting a cultural relevancy and effectively accomplishing the STEP-
UP/Journey parameters ensues a delicate braiding of AI/AN culture and a Westernized research system. 
The incorporation of cultural and research knowledge and learning may integrate within the entire Tribal 
community. Journey staff understand and respect that STEP-UP students live in dual world existence 
and strive to minimize any angst that might arise.  

For example, recognizing and understanding that during a summer timeframe AI/AN students may have 
a stronger cultural component that interacts with their daily lives. Typically, this is a time for Tribal 
communities to be involved with subsistence fishing, gathering and ceremony. There are times that 
consideration and adaptations must be given to students that need to engage with subsistence and 
cultural ceremonies as this is an integral part of their and their family’s daily lives. Therefore, flexibility 
by mentors, and Journey staff is critical in incorporating Tribal lifeways within the summer research 
experience.  
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In addition, the research experiences happen for only a few in a lab setting, as the majority of the AI/AN 
students live in rural portions of America. For most students the research experience occurs within a 
Tribal community setting; perhaps performing a secondary data analysis with an epidemiologist, 
community health assessment or an environmental research design which is always pertinent to Tribal 
communities. The Journey program does not encourage human subject research due to the needed 
IRB requirements.  

The following abstract takes into account a cultural matrix that a student from Alaska must maneuver 
within her village of Quinhagak. It is not an option for her to leave the village during the salmon runs, 
she must assist her family at fish camp located on the Kenektok River. This subsistence lifestyle is 
crucial in providing food for the family during the winter months, as there is not the convenience of 
grocery stores. While the student was selected through a highly competitive process, the fact remains 
that she was from a small village only accessible by boat or plane. Journey staff were able to 
accommodate the students’ research methodology, by providing one on one research training via, 
internet, Skype, FaceTime and one onsite visit to assist with water sample collection. 

1.1 Investigating the Aquatic Ecosystem of the Kenektok River in Quinhagak, 
Alaska 

ABSTRACT 

Water quality is defined by several characteristics: chemical, physical, biological, and radiological. Water 
quality is important in Alaskan communities due to the reliance of subsistence hunting like fishing to 
meet cultural and spiritual needs. A healthy aquatic system is achieved when water quality is not altered 
or disturbed. The objective of this project is to determine the water quality of the Kenektok River in 
Quinhagak, Alaska. The La Motte Water monitoring kit was used in this project to determine any 
chemical, physical, biological, and radiological disturbances. Three water samples were taken from 
different locations, approximately 1 meter apart, along the Kenektok River, and each were tested for 
coliform bacteria, dissolved oxygen, biochemical oxygen, nitrate, pH, turbidity, temperature, and 
phosphate. Across all testing sites, dissolved oxygen, biochemical oxygen, nitrate, pH, turbidity, 
phosphate was ranked good to excellent quality. However, each testing site was positive for coliform 
bacteria. This might have been due to the fact that the samples were taken close to shore and not mid-
stream. Plus, the fish are typically cleaned shoreline and the run off might affect the water quality closer 
inland. Further investigation of these sites will be needed in order to confirm if the Kenektok River aquatic 
ecosystem has been disturbed. The first Special Edition of STEP-UP abstracts can be found within the 
Journal of Health Disparities Research and Practice Volume 9, Special Edition 1, 2016 The Pursuit of 
Young Researchers: NIDDK STEP-UP http://digitalscholarship.unlv.edu/jhdrp/. This abstract will be 
forth coming in the 2019 Special Edition of the Journal. 

Therefore, the act of situating critical study and learning in a biocognition problem-posing framework 
stimulates an empowering pedagogy that develops from the students’ cultural perspective and teachings 
rather than from the status quo. Deloria, Jr., and Wildcat [11] emphasize that an educational process 
should move within a Native context and should not try to avoid or escape this context as it brings life 
meaning to AI/AN populations. The above abstract illustrates that while a research methodology was 
initiated by the student and mentors, equal importance was given to the importance of an ecological 
system that supports food security for the Quinhagak village in Alaska and relates to traditional lifeways 
of subsistence. 

Perhaps the greatest challenge for an AI/AN STEP-UP student is the ability to disseminate research 
methodologies and results back to the general public, student peer researchers and NIH researchers. 
The angst comes from the didactic struggle of contemporary schooling and the AI/AN transference of 
tradition and culture…a speed bump along the research translation road. Garroutte [12] reflects that the 
model of inquiry wherein AI/AN people see themselves as generating the knowledge the passing of old 
and new knowledge from generation to generation becomes imperative to the growth, and continuous 
existence for Tribal lifeways.  

2 METHODOLOGY 
The following AI/AN participation data represents years 2013-20178. Journey typically takes 20-22 
students per summer. However, it should be noted that AIREC is also responsible for recruitment, 
coordination and mentorship of students from Puerto Rico. For this article, the Puerto Rican student 
numbers are not included in the information below. 
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In 2018, AIREC purchased and used the National Student Clearinghouse’s degree and enrollment 
verification services to track past students’ degree completion The National Student Clearinghouse is a 
nonprofit and nongovernmental organization that provides educational reporting, data exchange, 
verification and research services to institutions across the nation. AIREC utilized the National Student 
Clearinghouse as a tool to track past Short-Term Research Experience for Underrepresented Persons 
(STEP-UP) high school students’ post-secondary enrollment, and/or degree(s) completion from summer 
cohort years 2013-2018.  

Table 1: American Indian/Alaska Native Student Demographic localities 

State Male Female 
Alaska 1 7 
Arizona 3 4 
California 1 4 
Florida 1 

 

Georgia 
 

1 
Illinois 

 
1 

Kansas 
 

3 
Maryland 1 2 
Michigan 1 4 
Minnesota  1 
Nevada 1 5 
New Mexico 1 4 
Ohio  1 3 
Oklahoma 3 6 
Oregon 

 
2 

South Carolina 1 
 

South Dakota 
 

1 
Texas 2 

 

Virginia 
 

1 
Wisconsin  2 3 

Total 19 52 
*Repeat students: From 2013-2018 we had a total of 71 AI/AN’s (this number 
includes the 11 repeat students) 15% of the students participated for two summers. 

3 RESULTS 
Between the years 2013-2018 a total of 7 American Indian (AI)/ Alaska Native (AN) students received a 
post-secondary degree (Associates or Bachelors). It was recorded that one of the students completed 
a degree, but no graduation data on major was provided. Three students received an Associate’s degree 
in General Studies, Liberal Arts, and Science & Mathematics, and 3 students received a Bachelor’s 
degree in Computer Engineering, Exercise Physiology, and Chemical Engineering.  It should be noted 
that many of the students are still pursuing their higher education degrees. Journey staff will initiate a 
Qualtrics survey fall 2019, to delve deeper into the AI/AN students’ STEP-UP experiences and its 
relationship to their high education science and research opportunities and/or academic preparedness. 

4 CONCLUSIONS 
The AIREC Journey staff strive to balance cultural frameworks that effectively embrace the AI/AN 
students’ cultural norms with that of the STEP-UP program. The ability to minimize cultural dissonance 
is addressed by understanding that the student’s success is influenced by the family and cultural context 
as it relates to the Tribal community. The cultural and traditional roles that a student is responsible for 
within the family and community hierarchy is critical to know and understand in order to create a 
meaningful summer research experience for the AI/AN STEP-UP student. 
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This article only provides a snapshot of the Journey/STEP-UP program. However, Shor [13] might best 
describe the process that the Journey/STEP-UP program hopes to emulate… “problem posing does not 
reinvent curriculum knowledge content (science, literature, math, etc.) but it does incorporate a 
multicultural perspective that relates to the students’ community cultures, and to conditions in society.” 
American Indian and Alaska Native students do not leave their “Indianness” behind when they pursue 
math, science, research and higher education opportunities [11]. Therefore, to create and be successful, 
an effective AI/AN student summer research experience must reflect cultural beliefs, values, and ways 
of knowing along with scientific pedagogical skills. 
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