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A Real-world Problem-solving Project: JUMP into STEM

No Peaking!
Reduce peak power 
demand in buildings 

by focusing on 
thermal loads 

(HVAC)
Photo by Dennis Schroeder, NREL 21742

Photo from Adobe Stock, 533348836

Driving 
Affordability
Reduce costs of high-
performance, energy-
efficient building 
technologies

Taking Comfort 
to the Extreme

Improve thermal 
comfort in buildings 

located in extreme 
climates Photo from Adobe Stock, 526987111

Student 
teams 

develop 
problem 

statement…

… and write a 5-7 
Page Solution 

Report.

Evaluation Criteria:
• Feasibility, Novelty, 

Impact 
• Market Readiness 

(based on included 
technology-to-market 
plan, cost-benefit 
analysis) 

• Understanding 
Stakeholders 
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Past Research 
Studies

 Questionnaires 
Qualitative Student Interviews

Accelerating 
Career Path

Belonging
Mentorship

Team-Building

Gaining 
familiarity 

with building 
science 

discipline

Imagining 
meaningful 

impact
Agency
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Research Question

Why do university 
professors implement a real-
world problem-solving 
project as part of a nation-
wide student competition?

 Address future workforce needs
 Informed design and 

implementation
 Increased engagement with 

faculty
Photo by Werner Slocum, NREL 79951



Project-Based Learning, 
Experiential Learning, 
Active Learning, 
Challenge-Based Learning

Interconnected Conceptual
and Theoretical Frameworks
(Chen et al., 2021; Guo et al., 2020; 
Savin-Baden, 2020; Tembrevilla et al., 2024; 
Van Den Beemt et al., 2023b)

Photo by Werner Slocum, NREL 80001
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Method

Constructivist 
Grounded Theory

“Main Concerns” 
resolving unique 
perspective
(Thornberg and Charmaz, 2014)

Presence of researcher 
in data collection and 
analysis
(Kostøl and Remmen, 2022)

Why did professors participate?
 

• Addressing meaningful 
socio-technical challenges

• Collaboration with other 
professors

What aspects 
are valuable for 

you? Your 
students?

How did professors implement the program?
 

• “having students form 
into teams”

• “making implementation 
mandatory or voluntary”

Tell me about 
your experience 
with JUMP into 

STEM
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Why? Collaboration

Making connections to real-world 
challenges pushes boundaries 
beyond a single professor’s field of 
expertise.

Enhances student learning by 
connecting teams to subject matter 
experts.

Establishes new avenues for 
research, potential collaborators, 
and projects. Photo by Werner Slocum, NREL 81961
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Why? Department Norms

Alignment
Existing department culture that awarded 
students and faculty alike for engaging in 
competitions.

• Financial support
• Recognition

Misalignment
There needed to be “other ways to motivate 
more faculty because it’s…time-consuming.” 

 Photo by Werner Slocum, NREL 79983
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Why? Providing Value for Students

Real-World Value
Extend student learning beyond theoretical 
knowledge to applied skills and concepts.

Career Value
• One-on-one mentorship
• Experience the industry
• Learn about the real-world problems 

engineers are addressing
Photo by Werner Slocum, NREl 79859
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How? Flexible Course Integration

Holistic 
Solution 
report

15-30% 
of the 
course 
content

Exam

Optional

Not 
optional
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How? Aligning to Standards

4/7 taught in Academic Board for 
Engineering Technology (ABET)-
accredited programs.
• Adapted, prioritizing curricular 

standards
• Example: each student submits an 

individual report instead of a team-report

Photo by Werner Slocum, NREL 70747
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How? Different Boundaries

Within typical semester timeline (5/7)
• Solution Report

Beyond typical semester (2/7)
• Follow on work to develop intellectual 

property from challenge solution report 
(entrepreneurial focus)

• Implementing the design, building something, 
getting hands dirty (design focus)

Photo by Werner Slocum, NREL 57771
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Beneficial 
implementation 

across:

Courses
Architecture, 
Mechanical 

Engineering, etc. 
Grad and undergrad

Departments
(Need for cross-

disciplinary problem 
solving)

Professor Needs
Individual socio-

technical concerns
Developing 

Professional Identity
Accreditation

Photo by Werner Slocum, NREL 57768
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Value of Real-
World Problem-
Solving Projects

Additional work
Application beyond the 

theoretical in a classroom, 
extending to entrepreneurial 

learning, design work

Motivation
Integrating real-
world problems 

motivates teaching 
and establishes 

professional identity

Value to students
Relevance to the current 

needs of society and 
market

Photo by Werner Slocum, NREL 74485
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We encourage nonacademic 
institutions to invest in 
developing and managing 
such competitions
Flexible implementation  Mutual Benefits

Photo by Werner Slocum, NREL 79969
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Thank You + Q and A
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