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Dedicated Lab Space
Background:
● UNC Charlotte does a 2 semester, multi-disciplinary senior design program
● Nominally, the first semester is design, the second semester is build
● We try to ensure that each project has a build, because that is where the most 

learning occurs

Problem:
● Where to do the build?
● Traditionally, it was done in Department labs
● However, Senior Design was getting squeezed out

What was Squeezing us out?
● Instructional classes due to increases in the Undergraduate enrollment
● Research - Charlotte is projected to be R1 in 2025



Dedicated Lab Space
Initial Coping Attempts
● Small Senior Design lab pockets in different 

buildings
● Obtained a bigger space in a dilapidated old 

cafeteria building
● Assembly only
● Need to get a dedicated lab space with 

fabrication

How?
Public Relations Campaign!
● Academic Affairs - Controls space
● New Dean
● COVID and State STEM funding
● New Science building created space



Dedicated Lab Space
Result?
● New Lab Space opened, August 2023
● Significant improvement in Quality
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Project Hazard Assessment
Background
● Students know how to incorporate safety into their prototype designs – We 

teach this, cover it in design reviews, etc.
● Students know how to work safely – We require students to complete basic 

lab and tool safety training

The Missing Piece
● Students may not recognize the temporary hazards that are present during 

prototype building and testing
● Monitoring this can be especially challenging in large programs

Solution: Teams prepare a PHA document containing
1. Information on hazards present (a list of hazards helps them get started)
2. A safety plan for each hazard
3. A list of any work that will occur outside the Studio



Project Hazard Assessment

Some Lessons Learned
1. Timing matters (after CDR seems best)
2. Teams need to be specific in their descriptions
3. The deliverable is not graded to encourage openness
4. Have more than one person review PHA



Project Hazard Assessment
Hazard List
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Rebranding Senior Design as Consulting

Keith - slide 1



Rebranding Senior Design as Consulting

Keith - slide 2



Rebranding Senior Design as Consulting

Keith - slide 3
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Capstone Dashboard - Overview & Internal Benefits  

Effectively cross-advertise 
projects across 10 
engineering departments

Students: access projects 
they qualify for

Faculty: use the information 
to create student teams 

Third year in use  



Capstone Dashboard - External Benefits 

Dorian - slide 2



Capstone Dashboard - Challenges
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Know Your User before Designing for Them
The Integrated Business & Engineering Senior Capstone is grounded in the 

Value Creation Roadmap



Know Your User before Designing for Them
Value Creation is grounded in defining the OPPORTUNITY which is built 

upon understanding the END USER (Persona & User Needs)



Know Your User before Designing for Them
Let’s put our students to the test to see if the approach has sunken in…

Results?

● Wrong size
● Not visually appealing 
● Uncomfortable

● Did they even know 
what problem they 
were solving or what I 
(end user) needed 
before designing?  
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Design Reviewers: Peers vs. Faculty

Design Reviews at Smith

Format
● Teams of 3-4 students
● Present for ~10 mins
● Q&A for ~20 mins
● Quasi-stage gate 

(typically 4 per year)

Content Examples
● Scoping
● Concept generation 

results and/or selection
● Final design justification
● Etc etc etc

Goals for Presenters

Primary: 
● Technical feedback

Secondary Examples: 
● Idea Generation
● Presentation Practice
● Planning
● Identification of on-campus 

resources

Move the project forward!

Goals for Instructor (me)

Primary: 
● How well does the team 

and the individuals know 
the project / content?

● Provide Technical 
Feedback

Secondary: 
● Identify topics to address at 

future team meetings
● 10,000 ft view of the project



Design Reviewers: Peers vs. Faculty

Goals for Presenters

Primary: 
🔲 Technical feedback

Secondary: 
🔲 Idea Generation
🔲 Presentation Practice
🔲 Planning
🔲 Identification of on-campus 

resources

Move the project forward!

Goals for me as instructor

Primary: 
🔲 How well does the team 

and the individuals know 
the project / content?

🔲 Provide Technical 
Feedback

Secondary: 
🔲 Identify topics to address at 

future team meetings
🔲 10,000 ft view of the project

Peer Review Format:
● Shadow Team of 3-4 Students
● 1-2 Faculty
● Qualitative feedback from 

shadows and faculty (i.e. no 
grading or summative 
comments)

Pros:
● Big Benefit for Shadow Teams
● Good working sessions

Cons:
● Peers could tangent the 

conversation
● Not clear that the projects 

moved forward!

❓

✓
✓

❓
✓

❓

❓

✓

✓

✓



Design Reviewers: Peers vs. Faculty

Goals for Presenters

Primary: 
🔲 Technical feedback

Secondary: 
🔲 Idea Generation
🔲 Presentation Practice
🔲 Planning
🔲 Identification of on-campus 

resources

Move the project forward!

Goals for me as instructor

Primary: 
🔲 How well does the team 

and the individuals know 
the project / content?

🔲 Provide Technical 
Feedback

Secondary: 
🔲 Identify topics to address at 

future team meetings
🔲 10,000 ft view of the project

Faculty Review Format:
● 2 DC Faculty 

+ 1 Faculty/staff/alum
● Feedback summarized by DC 

Faculty

Pros:
● Focus on technical feedback
● Less people -> more discussion
● Fresh eyes from the 

Faculty/staff/alum
● More helpful for teams

Cons:
● Lost the peer involvement / 

benefit to the shadow teams

❓

✓

✓
✓
✓

✓

✓

✓

✓

✓
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Posters, Papers, & Pitches: Deliverables Slides



Posters, Papers, & Pitches: Let’s tell them what to expect!



Posters, Papers, & Pitches: Let’s engage them in the vision!
Benefits
• Active
• Physical
• Hands-on

• Social
• Bonding
• Interactive

• A Change
• Ownership
• Photos OK

• Free to ask Qs
• See +/- examples 
• Better final posters

→  Next step: Links 
  to Pitch videos                                                                                                                                                                                                                                                              
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Mirror, Mirror: Reflection in Capstone

Our capstone class requires 
a LOT of writing



Mirror, Mirror: Reflection in Capstone

“Writing Intensive” designation

“Threshold 
Concepts & 
Reflection” 

Teaching Circle

Time to DO vs 
time to THINK

● Reflection after each design phase (8x per year, couple of sentences)
● Once at the end of each semester (reflect on what/how you learned)



✅
Mirror, Mirror: Reflection in Capstone

~75% compliance on an 
ungraded assignment! Team members made 

extremely insightful 
statements about their 
learning

Students wrote well 
beyond the expected 
<1page guideline

8x phase reflections 
showed evolution of 
thought process through 
the project

✅

✅

✅
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