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Climb the Ladder of Education

My grandchild, the whites have many 
things we Navajos need but cannot 

get. It is as though the whites were in 
a grassy valley, with wagons, plows, 
and plenty of food, we Navajos up on 
a dry mesa. We can hear them talking, 

but we cannot get to them. 
My grandchild, school is the ladder. 

Tell our people this. Climb the ladder 
of education.

Chief Manuelito, Navajo Head Chief



PhDs Earned in the U.S in 2016
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FEWS challenges facing Indigenous 
People
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Security

Vision

12 trainees (9 PhDs, 3 MS)
42% Native American
58% Minorities
50% Male & Female

https://energy.arizona.edu/indigefewss



Organic Photovoltaic film

Goal
To provide a unique, on-site research, and training opportunity for 
masters and PhD students that bridges engineering, social, and 
physical sciences. 



Organic Photovoltaic film

Objectives
1. Train graduate students to integrate fundamental materials and 

energy with unit and system concepts to problem solve while 
understanding the society in which they are working.

2. Enhance graduate student communication skills by providing 
teaching opportunities at tribal colleges and/or tribal professional 
development workshops.

3. Train graduate students how to work in Indigenous communities
4. Further the higher education of tribal college students interested in 

engineering, agriculture, and environmental sciences. 
5. Develop community run and maintained water and agricultural 

systems



Organic Photovoltaic film

Enhancing Graduate Education
1.Integrating fundamental materials, hydrology, 

CEA, and Energy research with unit & system 
concepts

2.Teaching & Science Communication 
opportunities at TCU & Tribal Workshops

3.Hands-on opportunity to work collaboratively 
with Indigenous communities



Diné College Partnership

Organic Photovoltaic film

Benita Litson, Director
Dine College Land Grant Office

Land Grant Mission:
“To increase the knowledge capacity of the Navajo Nation and other Native 
Americans in order to strengthen partnerships intended to empower people 

and foster communities of learning…” 
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Research Theme
Development of novel and sustainable solutions for off-grid production 
of safe drinking water, brine management operations, and controlled 
environment agriculture systems. 



Organic Photovoltaic film

Cost of Water



Co-producing food and energy within controlled 
environments: Off-Grid Greenhouse Systems

Organic Photovoltaic film

Rebekah Waller, PhD Student-NSF/NRT Trainee attending to tomato crops grown in organic photovoltaics 
integrated greenhouse system for her research. (Advisor: Dr. Murat Kacira, Biosystems Engineering)



Educational Pedagogy



Organic Photovoltaic film

Training Components

Major 
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Internship
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minor

Prof 
Development

Cultural 
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Pilot Project
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Research



Organic Photovoltaic film

Orientation

• Introduction to faculty, 
staff, campus locations

• Tours of labs
• Lunch
• Introduction to research 

progress and cross-
disciplinary opportunities 



Organic Photovoltaic film

Indige-FEWSS PhD Minor

GIDP.arizona.edu/indige-fews
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Legend:

More Info: https://grad.arizona.edu/catalog/programinfo/IFEWSMING



ENVS 696N
Required Seminar

1 hour per week

Wednesdays @ 10:00

Location: ENR2 – S215

Overlaps Monthly with NRT Campus Wide Seminar



Native Voices in STEM



Organic Photovoltaic film

Cultural Immersion
• Learning about daily life on 

the reservation
• Listening to community 

members share their 
experience and ideas for 
solutions 

• Immersion experience will 
inform research and projects 



Diné
Fundamental 
Philosophy:

Hózhó





Organic Photovoltaic film

Native Science 



Lived experiences in Science
• Every theoretical and scientific practice grows out of and remains 

supported by the forgotten ground of our directly felt and lived 
experience, and has value and meaning” (Abram 1996)

• “Native Science is a broad term that includes metaphysics and 
philosophy, art and architecture, practical technologies, and 

agriculture, as well as ritual and ceremony practiced by indigenous 
peoples past and present. Native Science encompasses astronomy, 
farming, plant domestication, plant medicine, animal husbandry, 

hunting, fishing, metallurgy, geology—studies that related to 
plants, animals and natural phenomena, yet extend to include 

spirituality, community, creativity, and technologies which 
support essential aspects of human life.” (Cajete, 2004)

29



Traditional Knowledge
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• Bringing scientists and indigenous 
people together to collaborate and 
exchange knowledge

• Benefits through mutual learning and 
mutual generation of knowledge

• Focus on social contexts of exchange
• Less recognized are implications of 

multiple cultural, legal, risk-benefit 
and governance contexts



Differences between worldviews

31

Example time:
Western science views time as an invariable means for measurement – clocks 

and calendars

TKs – time is tied to events and their significance to resource availability, 
cultures and lifeways



CHEE 514: Sustainable Water 
Supplies for Remote Communities

Dr. Byron Hempel



Role Models for Native HS



Organic Photovoltaic film

Immersion



Diné College/Land Grant Office, Navajo Technical 
University, Tsaile Water Users Staff participating in 
UA-CEAC Intensive Hydroponics Workshop

Hydroponics Crop Production Intensive Workshops



Diné College TCUP STEM Training
“Environmental Methods & Monitoring” 10-week REU-model 



FEWS Learning Modules
• Independently packaged study units and can be modified and adapted to 

different learning scenarios and objectives
• Benefits are hands-on activities, incorporation of technology, student 

involvement, discussion, and exchange of ideas
 Contents Include:

1. Instructional Guide on FEWS Topic
2. Comprehensive PowerPoint Lecture to 

supplement instructional guide
3. Hands-on Activity using technology tools
4. Assessment Tool (discussion/exam 

questions)



Food: Intro to Greenhouses

Lecture Hands-on Activities

Learning Objectives: 

• Learn basic structure and design of greenhouse systems & its application around the world

• Learn CEA’s advantages and constraints

• Identify primary environmental variables in a greenhouse to be monitored and controlled 



Energy: Solar Desalinization

Lecture Hands-on Activities

Learning Objectives: 

• Learn about a water treatment technology

• Learn water quality parameters



Water: Watershed Hydrology

Lecture Hands-on Activities

Learning Objectives: 

• Learn about drinking water challenges in the Tsaile Watershed

• Learn about water sampling methods & data collection

• Learn the basics of watershed hydrology






TCUP Hands-on Internship with Students at Diné College



https://www.youtube.com/watch?v=Hgujp19nNP0



No running water. No electricity. On Navajo 
Nation, coronavirus creates worry and 

confusion as cases surge

https://www.heraldmailmedia.com/news/nation/no-running
water-no-electricity-on-navajo-nation-coronavirus-creates-
worry-and-confusion-as-cases/article_84619162-563d-5cb9
aef8-a19579c07edb.html

Despite calls for help, Navajo Mountain 
mother, son can't be saved

https://www.nhonews.com/news/2020/apr/14/despite-calls-help-
navajo-mountain-mother-son-cant/

https://www.heraldmailmedia.com/news/nation/no-running-water-no-electricity-on-navajo-nation-coronavirus-creates-worry-and-confusion-as-cases/article_84619162-563d-5cb9-aef8-a19579c07edb.html


COVID-19 on Navajo: 
FEWS Insecurity Amplified



Indige-FEWSS Response to COVID-19 on 
Navajo



Sustainability

Diné Techs & 
Professionals

Ed & Training Materials

TCU-UA STEM Pipeline

Tech Demos for 
Duplication

Sustainability



Meeting a Critical Need
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Present and Future 

Hoop House at Diné
College

New SNF System

Chapter House
One unit well 

treatment  
Point-of-use per 

household 
treatment 



Ahé’hee!

Thank you!
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