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Tohono O’odham Community College (TOCC) 

TOCC’s vision: to become the Tohono O’odham Nation’s center for higher 

education, and to enhance student participation in the local, state, national, 

and global communities. 

 

TOCC’s mission: to enhance our unique Tohono O’odham Himdag 

(‘culture”) by strengthening individuals, families, and communities through 

holistic, quality higher education services. 

 

           -TOCC 2013 

Logo & photos courtesy of TOCC 



The Tohono O’odham Nation 



The Tohono O’odham Nation 



Teaching Geo 101 “An Introduction to Weather and 

Climate” at TOCC 2008-2012 

Motivation 



High Context: “Learning that is interwoven within the situation and 

the environment of the learner.” 

        - Cajete 1999 

In other words “time appropriate” and “place-based” 
 

Culturally Responsive: “Learning that reinforces the integrity of 

the cultural knowledge that students bring with them, recognizes 

cultural knowledge as part of a living and constantly adapting system 

that is grounded in the past, but continues to grow through the present 

and into the future.  Culturally responsive uses the local language and 

cultural knowledge as a foundation for the rest of the curriculum and 

fosters a complimentary relationship across knowledge derived from 

diverse knowledge systems. (e.g., Western and Indigenous).” 

                       - Alaska Native Knowledge Network 1998 

 

Culturally Responsive Education 



Research Question 

• How can a culturally responsive weather and climate curriculum 

be developed for instructors of Tohono O’odham college and high 

school students that draws both from Tohono O’odham 

knowledge and Western science knowledge of the climate?  
 



1. It was the official U.S. policy to eradicate American Indian languages and 

cultures in formal schooling of Native students for 60 years (1870s-1930s). 
 

 

2. In the U.S. 80%< of K-12 teachers serving Native communities are not of the 

community-culture where they teach (similar situation in tribal colleges). 
 

 

 

      Strengths in STEM education in schools in Native communities 
• More teachers emphasize and practiced “place-based” learning 

• Emphasize and practice of “out-door observation” 

• Practice group-collaborative problem solving activities 
 

      Challenges in culturally responsive STEM 
• Teachers still often have little contact (or consultation) with the local tribal community  

• Local tribal languages often remain lacking in the curriculum and the instruction 

• Local tribal histories, traditional stories and knowledge also continue to be lacking 

• Not enough American Indian science teachers (K-12 and tribal colleges) 

 

 

 

 

The Challenges in Culturally Responsive             

Climate Science Curricula 



Methods 

• Literature Review 
 

 

• Pre-Assessment Survey 
 

 

• Informal Interviews 
 

 

• Design of Curriculum  

    Activities 
 

 

• Climate Science Workshops 
 

 

• Workshop Evaluations 



Results: Surveys, N = 47 
What are (or were) your favorite subjects in school? 

• Art & History (45% each),  

     Native American Studies & 

     Science (43% each) 

 

• Lit./Poetry & Math (36% each),                         

     Music (34%), Tohono 

     O’odham History/Culture &  

     Physical Education (32% each), 

     & Social Studies (26%)  

 

• Note: For older respondents, 

     Tohono O’odham history,  

     culture, & language classes 

     were not available to them in the 

     past. 

 

• Agriculture may also not be  

     available for many as a class. 

      



Results: Surveys 
What are the most interesting or relevant topics? 



Results: Surveys 
What are the most interesting or relevant topics? 



Tohono O’odham Knowledge of Weather and Climate 



TOCC Student Internship and  

Weather and Climate Workshops 



New Curriculum Materials for Geo 101 2012 



Summary 
• Focusing in on high context and culturally relevant weather and 

climate subject matter/activities as well as community participation 

improves student interest and learning of weather and climate and in 

STEM. 

 

• Through this project we (i.e., educators, community members, interns, 

and I) were able to: 

  
• Support higher education and a multidisciplinary course development 

for Geo 101 at TOCC 

 

• Support informal education with TOCC student interns facilitating hands-

on workshop activities in Tohono O’odham communities 

 

• Meet NASA’s education priorities: 

• Hands-on student experiences in science 

• Outreach to an underrepresented-underserved community 

• Strengthen a relationship with a community (tribal) college 
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Why is Climate Education important  

in American Indian communities? 

“Over the longer term, educational reforms are necessary 

that acknowledge both knowledge systems and recognize the value 

of hands-on outdoor learning in an Indigenous context, such as in 

culture camps and involvement of youth in subsistence harvests.” 
 

                 - Patricia Cochran et al. (2013) 

“Despite a keen awareness of climate change, Indigenous Peoples 

have had limited participation in climate-change science due to 

limited access, power imbalances, and differences in worldview. A 

Western science emphasis on facts and an Indigenous 

emphasis on relationships to spiritual and biophysical components 

indicate important but distinct contributions that each knowledge 

system can make.” 


