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Why Project-Based Learning?

• Deeper engagement with course content than lectures alone
• Students get invested in their topics
• Typically longer-term, if structured well

• Couples course content to the “real world”
• Novel opportunities to implement learning
• Leads to longer-term knowledge retention

• Promotes Professional Identity  (Johnson et al. IEEE Frontiers in Education 2015)

• Students learn aspects of professional practice
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Why Project-Based Learning?

• Fosters growth of higher-order skills
• Move from “cramming” to “creating”

Bloom’s Taxonomy
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Challenges of Project-Based Learning

• Challenges for Students
• “I don’t have time for this” or “This is WAY too much work”
• “I don’t feel prepared for this”
• Either “I hate group work” or “We should have groups”
• “Why don’t you just give us an exam?”

• Challenges for Educators
• More time to grade than typical assignments or exams

• More feedback = better student product
• Must build in throughout the course
• Managing group dynamics
• Motivating students to engage



Vita

5

My [limited] Experience

Forays into PBL…
• Advanced Materials (Graduate Course) -> Fall 2024

• Production, microstructure & durability of construction materials
• Term Project: Condition Assessment Report

• Structural Timber Design (Senior Design Elective) -> Spring 2025
• Allowable Stress Design of wood buildings per the NDS
• Term Project: Design a 2-Story Wood Building
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Course Outline

Material 
Production

Microstructure

Durability Issues

Condition 
Assessment

• Goal: Provide mechanistic 
understanding of performance & 
durability for cementitious materials, 
steel & wood

• Similar content structure for each 
material
• ~6-8 wks on concrete

• Each component is paired with “Active 
Learning” activity

• Students are assigned term project 
~3/4 through course
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Active Learning Along the Way

Material 
Production

Microstructure

Durability Issues

Condition 
Assessment

Opportunities to Practice & Apply Techniques Prior to Term Project
Lab Activity: Concrete Mix Design 
& Batching
- Fresh Concrete Testing
- Hardened Concrete Testing

Discussion Post for 
Microstructure “Models”

Discussion Post for Student-
Reported Durability Issues

- “Site Visit” to Degraded 
Structure

- Jigsaw activity on Condition 
Assessment Techniques
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“Soft Skills” Along the Way

Cultivating research skills & professionalism through activities

Discussion Post for 
Microstructure “Models”

Discussion Post for Student-
Reported Durability Issues

- “Site Visit” to Degraded 
Structure

- Jigsaw activity on Condition 
Assessment Techniques

Lab Reports Evaluate Writing

Professional Communication, 
Peer Review

Exposure to Professional 
Standards/Practices & 
Reporting
Literature Review

Lab Activity: Concrete Mix Design 
& Batching
- Fresh Concrete Testing
- Hardened Concrete Testing
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The Term Project

Goal: Apply materials knowledge to real structures
 “Civil Engineering Worldview”

Students take on role of forensic engineer to:
1. Identify & visually inspect a structural system
2. Report key durability issues
3. Perform a literature review of one key durability issue, including 

diagnostic methods & mitigation strategies
4. Discuss how the literature relates to their specific observations 
5. Recommend actions for the building owner
6. Present findings to the class
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The Term Project

Deliverables: Each item submitted in “draft form” every week, 
reviewed, and returned for revision prior to final report

Students take on role of forensic engineer to:
1. Inspection Report -> Submittal 1
2. Summary of Key Issues -> Submittal 1 
3. Literature Review-> Submittal 2
4. Discussion -> Submittal 3
5. Recommendations -> Submittal 4
6. Presentation -> Last Day of Class
7. Final, revised report

Provide feedback & 
opportunities for growth
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The Term Project

Feedback: Each submittal has detailed instructions & rubric so 
students have clear expectations of what they should do & how they 
will be evaluated

A rubric is an 
instructional document

Can be implemented in 
Canvas for easy grading
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The Term Project

Feedback: 
• Provide comments to explain grade
• Require/incentivize students to address comments in revision
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The Term Project – Example Final Report
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The Term Project – Example Final Report

Professional 
Communication
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The Term Project – Example Final Report
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The Term Project – Example Final Report

Responding to 
feedback



Vita

17

The Term Project – Example Final Report
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The Term Project – Example Final Report
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The Term Project – Example Final Report



Vita

20

Key Takeaways

Feedback from Students: 
• Most difficult part of project was identifying a structure 

• Can work with others on campus to identify potential sites
• Students felt supported by rubrics & instructions
• Project was effective at applying course material
• Students felt it was “realistic” experience
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Key Takeaways

Elements of successful project-based learning:
• Well-integrated into course content

• Students should be developing skills throughout the term
• Instructor support is critical

• Clear expectations
• Quality feedback

• Integrates “soft-skills”
• Student engagement

• Consistent active learning helps
• Feels like “real life”
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Thank you!

Questions?

Garrett Tatum, PhD, EI
Assistant Professor

Civil & Architectural Engineering & Construction Management
University of Wyoming

Email: gtatum1@uwyo.edu

Google Drive Folder with 
my Project Materials

EnDURES Lab Group

mailto:gtatum1@uwyo.edu
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