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Two goals: 
•  National impact on 

increasing students 
in STEM 

•  Address grand 
challenge: 
environmental 
sustainability and 
resource limitations 

http://serc.carleton.edu/
integrate/index.html 
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1363 Community Members 
•  687 workshop participants  
•  115 curricular developers 
•  69 Implementation Program 

participants 
 

55% female 
12% under-represented minority 

InTeGrate Participants 
by Department 

Discipline  
(n=945) 
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Guiding principles: 
•  Grand challenge facing society 
•  Interdisciplinary problem solving 
•  Geoscientific habits of mind 
•  Authentic geoscience data 
•  Systems thinking 

 

InTeGrate 
Curriculum 
Development 
& Revision 
Rubric 

Pedagogical excellence: 
•  Learning goals 
•  Assessment 
•  Resources & materials 
•  Learning strategies 
•  Module/course alignment 
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Support and Assessment 
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Module Strengths 

“Backward” Design of Instruction 
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Module Goal: Enhance knowledge and skills of students 
across disciplines to enable them to plan for water 
sustainability in cities 

Module Learning Goals 
§  Explain water sustainability concepts 
§  Use systems thinking to enhance water sustainability 

in cities 
§  Apply knowledge and skills from atmospheric science 

and hydrologic science in planning and engineering 
water systems 

§  Create and evaluate alternative plans to improve 
sustainability of water management systems in cities 

(U.S. Water Alliance) 
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Target Students and Courses 

Module Structure 
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Lesson Structure 
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Assignment 

Learning 
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Formative 
Assessment 

Summative 
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Integrated Learning 
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Integrated Learning 

(www.ecoshape.nl) 

Pedagogy – Flipped Classroom 
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Pedagogy – Active Learning 

Pedagogy – Project-Based Learning 
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Rubrics 
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Assessment 
Explain water sustainability concepts 

Assessment 
Use systems thinking to 
enhance water 
sustainability in cities 
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Assessment 
Apply knowledge and skills from atmospheric 
science and hydrologic science in planning and 
engineering water systems 

Assessment 
Create and evaluate alternative plans to improve 
sustainability of water management systems in cities 
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Assessing Geoscience Literacy 
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Lessons Learned 

Lessons Learned 
§  Underestimated Time. Need time to coordinate, cross 

disciplines, assess, and revise teaching materials 
§  Interdisciplinary = More Lessons. Our first iteration of 

the module had enough class sessions for 50% of an 
entire class! 

§  Sustainability = More Expertise. Water sustainability 
needs more than geoscience and engineering (we 
knew this, but it was confirmed in this process) 

§  Flipped Classroom Needs Assessment. Like assigned 
reading. 

§  Collaborative Curriculum Development = Rich. 
Coherent module meshing variety of teaching and 
learning styles and ideas. 

§  Collaborative Curriculum Communities (i.e., “open 
source”) = Opportunity. Future of higher education? 
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Adapting to Your Courses 

Thank You! 

Steve Burian 
Department of Civil & Environmental Engineering 

Director, U.S.-Pakistan Centers for Advanced Studies in Water (water.utah.edu) 
Assoc. Director, Global Change and Sustainability Center (environment.utah.edu) 

University of Utah 
steve.burian@utah.edu 


