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Introduction
 This project involved developing and 

incorporating targeted EOP concepts, such as 
sustainability, critical thinking, systems 
thinking, teams and communication, to 
multiple engineering courses: 
 ENGR 4230 Project Management (senior)
 ENGR 4370 Capstone Projects (senior)
 ENGR 4390 Special Topics: AI in Engineering 

and Science Applications (to be offered for the 
first time in fall 2023) (junior, senior)

 EEEN 3318 Microprocessors and 
Microcontrollers (fall 2023)

 In Project Management and Capstone Projects 
courses, environmental and social 
sustainability was incorporated when 
considering project design and expected 
impacts. 

 In ENGR 4390 Special Topics course, new course 
materials were developed including 
assignments, hands-on programming exercises, 
class projects that promoted critical thinking 
about sustainability of engineering solutions, 
global impacts, and importance of being 
inclusive in engineering design.

Progress
Sustainability concepts - environmental and 

social sustainability DURING DESIGN 
ENGR 4240 Project Management
ENGR 4370 Capstone Projects
 EEEN 3418 Microprocessors and Microcontrollers

Critical Thinking – sustainability of engineering 
solutions, global impacts and being inclusive in 
engineering design 
ENGR 4240, ENGR 4370,
ENGR 4390 Special Topics: AI in Engineering and 
Science Applications (new course) )

Diversity of Thought, Inclusion of Different 
Perspectives

Impacts Assessment
Faculty mentor guidelines on sustainability in 

and during design

Also added:
Systems Thinking
 "Whole System Mapping“
 “Measuring Sustainability”
 Systems Engineering (systems thinking) in 

EEEN 3418 Microprocessors and 
Microcontrollers, and (to be added in ENGR 
4370 Capstone Projects in 2024)

Plan for Scaling Up
In the spirit of sustainability, the following 
continuation of implementation and assessment 
of impact of EOP concepts (sustainability, 
critical thinking, Diversity of Thought, Inclusion 
of Different Perspectives) are planned in 2024:

Impact
 51 undergraduate STEM students were impacted in 

4 courses (fall 2023)
 49 Engineering 
               (Electrical, Mechanical, Civil, Industrial)
 2 Mechanical Engineering Technology

 2 faculty were engaged in the activities (fall 2023)
 3 additional courses in spring 2024), 1 course in 

summer 2024, and 3 courses in fall 2024 will 
continue to implement the targeted EOP concepts.

 Senior capstone design project mentors will be 
provided with Sustainable Design training 
materials for mentoring the students in their 
design projects.

Evaluation
What Worked
EoP Framework
EoP Leadership Team 
EOP Mentors as resources/guides
Teamwork: Project Team
Cohort Meetings
Flexibility (time to deliver)
Hands-on learning activities
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Procedure
 Use EOP Framework as a guide when 

designing coursework as well as student 
assignments that will expect students to 
 Consider sustainability in engineering, 

engineering design, engineering solutions
 Incorporate critical thinking when analyzing 

their own and others work
 Work in teams towards a common goal that 

addresses environmental and social 
sustainability in engineering solutions 
pertinent to each class.

 Communicate effectively

 Develop faculty mentor training materials for 
sustainability in design concepts, systems 
engineering/thinking concepts

 Implement exercises for students to practice 
the EOP concepts in their courses and 
projects.

Sustainability diagram of 
the sinkhole formation tank

Whole
System
Mapping

Scaling up Topic/Timeline EOP 
Concepts

ENGR 4370/
ENTC 4350

Capstone Projects / 
Spring 2024

A., C., D., E., 
F

ENGR 4390 
Special Topics

AI in Engineering and 
Science Applications 
/ Fall 2024

A., B., D.

MEEN 4345 / 
EEEN 4345

Sensors and Systems 
/ Summer 2024

B., F

ENGR 4240/
ENTC 4415

Project Management 
(second iteration) / 
Fall 2024

A., B., C., D., 
E., F.

EEEN 3418 Microprocessors and 
Microcontrollers

A., C., F.

Faculty Mentor Training/ 
Spring-Fall 2024

A., C.

EOP Concepts
A. Sustainability in Design
B. Critical Thinking
C. Systems Thinking
D. Diversity of Thought, Inclusion of Different 

Perspectives
E. Social Responsibility
F. Communication and Teamwork

Rubric for Assessment of Effective Communication

Measuring Sustainability:
Life Cycle Assessment (LCA)
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