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Award Title:

FY 2022Award Date:

Project Goal: To develop a set of reusable and customizable course 
modules related to infrastructure resilience and 
environmental sustainability to provide opportunities for 
active learning while applying relevant standards in different 
contexts and scenarios
Course formats include traditional classroom learning as 
well as blended and online instruction



4

Project Focus:

1. Resilient power infrastructure –
smart grid security and privacy

2. Sustainable buildings and sites –
legacy pollution, “green” BD&C

3. Infrastructure resilience to climate 
change and other disruptions



Module Elements
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Module Structure



Results & Key Learnings –
 17 sub-modules developed under the 3 core modules
 Instructor materials, educational content, exercises, resources

 2 case studies developed for scenario-based simulation exercises
 (1) sustainable sites 
 (2) smart grid security

 200+ students interacted with the content across 6 courses in 5 degree 
programs in 2 Colleges – 3 undergraduate and 2 graduate programs in 
engineering and computing colleges (to date)

 Content and resources shared with instructors at Penn State and George 
Washington University
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Results & Key Learnings 
 Feedback from instructors highlighted successful student grasp of 

concepts and engagement with content - but in some cases, limited 
confidence with standards-based content (mentoring helped!)

 The use of formative assignments followed by a project or scenario-based 
exercise helped to provide a foundation for students to apply the 
standards they learned about

 Scenarios and case-based assignments promoted active learning and 
relatability

 90% of students achieved a B or better on standards-related work
 Alumni survey feedback suggests that use of standards in the curriculum 

has strong value for students as they enter the workforce
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Results & Key Learnings – Alumni Survey
 Alumni commented that incorporation of standards in the 

curriculum provided a “well-rounded knowledge base” that gave 
them an edge in their field: 

• “The curriculum prepared me better than other EHS professionals. I feel this is the key to my 
successful career working for one of the largest pharmaceutical companies in the world leading 
their EHS programs.” 

• The curriculum helped me to “learn to navigate and interpret regulations much faster than most 
of me [sic] peers.” 

Others appreciated the skills they gained in relation to standards 
literacy, leadership, and critical thinking: 

• “My education … provided the leadership skills I needed to implement standards.” 
• “My education … gave me a good overview of the standards and how they should be used and 

applied. This is helpful in my career because you can’t remember everything so you need to 
know where and how to find the information.”
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Results & Key Learnings – course outcomes
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Results & Key Learnings - Dissemination

• Graduate Assistant M. Hargrave project/thesis: 
Standards Literacy and Career Success: Exploring the 
Effects of Standards Integration in ESHS Curriculum at 
RIT (2023). 

• Published papers:
• Greenwood, L. L., Hargrave, M., Abraham, Y. S., 

Mishra, S., & Schneider, J. L. (2024, August). 
Preparing the Engineers of Tomorrow: Standards 
Education for Infrastructure Improvement and 
Resilience. In 2024 ASEE St. Lawrence Section 
Annual Conference. DOI 10.18260/1-2-
370.1114.1143-48573. 
https://peer.asee.org/48573

• Greenwood, L. L., Schneider, J., Mishra, S., 
Abraham, Y. S., & Pandian, S. K. S. (2025). 
Integrating Standards for Infrastructure 
Improvement and Resilience in University 
Curricula. International Journal of Education 
Science, 2(1), 75-90.
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Dissemination across the project included 6 conference and workshop presentations, 1 published 
conference paper, 1 published journal paper, and 1 graduate student project/thesis

https://peer.asee.org/48573


Conclusions
Results suggest:
Instructors benefit from flexible, modular approach

• Content can be mixed/matched and adapted to suit a range of courses and 
programs

• Modules include supporting resources and examples for instructors
• Mentoring helps build instructor confidence with standards

Students benefit from learning about standardization and 
standards related to their field

• Combination of active learning and formative and summative assignments 
provides a foundation for students to apply the standards

• standards literacy enhances their skillset and preparedness for entering 
professional practice

• Standards literacy can give students an advantage over others in their field
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Thank you!
For more information, please contact:
Lisa Greenwood
Rochester Institute of Technology
Department of Civil Engineering Technology, 
Environmental Management & Safety
llgcem@rit.edu
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