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EXPLORING PROFESSOR MOTIVATIONS AND IMPLEMENTATIONS OF A REAL-
WORLD PROBLEM-SOLVING PROJECT: A CASE STUDY IN PREPARING STUDENTS 
FOR THE EMERGING BUILDING SCIENCE INDUSTRY 

ABSTRACT (250-300 WORDS): 
Engineering education literature offers a variety of theoretical and conceptual frameworks for 
project-based learning. This study explores the implementation of real-world problem-solving 
projects in engineering education. The research team analyzed the motivations and methods 
behind professors’ adoption of such projects through exploratory qualitative interviews with 
seven professor participants who integrated a nation-wide student competition into their courses. 
We analyzed the resulting data using a constructivist grounded theory approach to identify key 
themes of professor practices. Findings reveal that the real-world aspect of the projects and 
alignment with values and research interests were primary motivators for implementation. While 
implementation methods varied significantly based on context (i.e., university setting, course 
type), we found that these projects could be effectively integrated into various classroom 
settings. The findings support the recommendation for non-academic institutions to develop and 
manage competitions that can be integrated into classrooms and which offer a point of 
engagement that is available to professors from a wide range of disciplines. 

INTRODUCTION  
Engineering education literature contains many theoretical and conceptual frameworks for 
project-based learning. These frameworks are directly connected with frameworks such as 
experiential, active, and challenge-based learning (Chen et al., 2021; Guo et al., 2020; Savin-
Baden, 2020; Tembrevilla et al., 2024; Van Den Beemt et al., 2023b). For example, project-
based learning shares theoretical similarities with experiential learning. In a literature review of 
the concept of experiential learning, Tembrevilla et al. (2024) identified that 42 of 220 
experiential learning studies relied on project-based learning, showing that these types of 
approaches are interconnected. Similarly, discussions of challenge-based learning are defined as 
an “evolution” of traditional project-based learning pedagogical approaches (Van Den Beemt et 
al., 2023a). Both studies highlight the interdependence of these theoretical frameworks and 
underscore the difficulty of clarifying the connections between the various frameworks and 
practices in active, experiential, challenge-based, and project-based learning.  

This research study focused on understanding how professors implemented a real-world 
problem-solving project in their courses as part of JUMP into STEM, an annual, nationwide 
student competition.  

The competition comprises three real-world building science problems. Each year, these 
challenges are identified by national laboratory researchers in building sciences through direct 
collaboration with professors and implemented in building science courses nationwide. 
Professors integrate the real-world problems in their graded courses in a way that best aligns 
with their course’s context and objectives. In this process, the researchers from the national 
laboratories develop webinar introductions to each problem and provide professors with a rubric 
by which to assess the final product of the project—a 5‒7 page proposal describing a solution to 
one of the three problems. For their participation, professors receive a certificate and the chance 
to visit a national laboratory, whereas student teams get to attend a final competition with their 
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travel expenses covered. By leading the competition, national laboratories benefit from 
reviewing student submissions and providing mentorship and internship opportunities to students 
with the most compelling solutions. Ultimately, the project helps attract students to the building 
science disciplines and builds connections to industry (JUMP into STEM, 2025). 

As part of this work, multiple researchers investigated the broader impact of the competition on 
its participants, and documented the successes and challenges of engaging students through the 
competition (Bruxvoort et al., 2025; Fumo, 2024a, 2024b; Hubbard et al., 2021; Rippy et al., 
2022). In addition, Rippy et al. (2022) conducted a longitudinal look across 4 years of the 
program’s operation, distilling key themes of success including how students felt the competition 
had impacted their career path; promoted and valued a range of perspectives; provided 
networking, mentorship, and team-forming experiences; and given real-world, applied learning 
experiences. In a follow-on study, Bruxvoort et al. (2025) conducted a qualitative thematic 
analysis of the experiences of 18 students to explore how experiential learning accelerates 
student career development. Key themes identified included students gaining familiarity with the 
building science discipline, imagining meaningful societal impact, and valuing the practical 
skills that the competition provided. The results substantiated the benefits described by Rippy et 
al. (2022) that the competition provided insight into the nuances of implementing real-world 
problem-based projects in classroom settings from a student perspective. However, they did not 
examine what implementing the competition was like from the professor’s perspective.   

With the student experience of the competition covered, the current study aims to explore how 
professors perceived and implemented real-world problem-solving projects in their courses. The 
research team sought to communicate major themes from this analysis that could transfer to other 
real-world problem-solving project implementations. By collecting and analyzing the qualitative 
data from seven professor participants, we wanted to understand both how and why they 
implemented the competition. In addition, we aimed to clarify the breadth of implementation of 
the competition in classrooms across the country, given its status as a nationwide student 
competition.  

Understanding how and why professors implemented the competition is relevant beyond 
implementation. Given the national scale of the competition, these learnings can be applied to 
future efforts that seek to address the nation’s workforce needs in critical sectors. The knowledge 
gained can help similar competition designers and managers make informed decisions about 
future program structure and implementation. Also, by understanding professors’ motivations for 
participating in this program, future programs can be designed to maximize engagement and 
participation with faculty across the country. In addition, this study contributes to the discussion 
of how project-based learning programs occur in various educational and curricular contexts. An 
increased understanding in both can provide insight into the nuances of implementation for 
instructors, program designers, and researchers in project-based, experiential, active, and 
challenge-based learning.  

METHODS  

In alignment with the exploratory research questions of the study and the varied implementations 
of the competition’s real-world problem-solving projects, we turned to constructivist grounded 
theory to provide the foundations of the study methodology. In practice, each professor’s 
implementation was different and thus revealed a unique set of motivations and “main concerns.” 
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This methodology allowed us to acknowledge that each professor’s implementation seeks to 
resolve their unique perspective (Thornberg and Charmaz, 2014). These foundations also 
underscored the importance of acknowledging the presence of the researcher in the data 
collection and analysis (Kostøl and Remmen, 2022). Using these methods, the researchers sought 
to deepen the discussion on implementing real-world problem-solving projects by professors 
across a variety of contexts. Approval of all protocols for human subject research was granted by 
the Central Department of Energy Institutional Review Board under application DOE000938.  

For this study, we collected data in one-on-one open-ended interviews with seven professors. 
Participants represented a blend of Research 1 or Research 2 institutions, though interview 
requests were sent to professors from all institutional classifications. Over 40% of interviewees 
were in their second or third year of the competition, whereas the remainder were either 
participating for the first time or had participated for more than 3 years, as shown in Figure 1.  

 
Figure 1 – (Left) Distribution of interviewees’ university research activity designation based on 
the 2025 Carnegie Classification of Institutions of Higher Education for seven professors. (Right) 
Number of years participants have implemented the JUMP into STEM competition in their 
classroom for seven professors. 

The interviews centered around two main topics. The first question was, “Tell me about your 
experience with JUMP into STEM.” This question, and subsequent follow-up questions were 
meant to understand how instructors implemented the program. It gave space for each professor 
to drive the conversation toward their “main concern.” Follow-up questions included statements 
repeating back what was said for clarification, which often prompted additional discussion by the 
interviewee. Codes emerged from these categories such as “having students form into teams” and 
“making the implementation mandatory or voluntary for students.” The second area of 
questioning focused on the value of the projects by asking, “What aspects of JUMP into STEM 
do you see as being valuable from your perspective as a professor?”, “How else would you 
describe the meaning and value of JUMP into STEM for your students?,” and “How do you 
perceive the value of JUMP into STEM?” These types of questions revealed professors’ attitudes 
about why they sought to participate in the program and how they implemented the real-world 
problem-solving projects in their contexts. The open-ended data collection allowed the professor 
to drive the conversation, giving us an opportunity to interpret underlying motivations driving 
the professors’ actions.  

43% 57%

Research Activity Designation 
(n=7)

R1 R2

28%

43%

29%

Years of Participation (n=7)
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We then collaboratively analyzed the transcripts of each interviewee and created a series of 
initial codes in the form of gerunds to describe professor actions (Thornberg and Charmaz, 
2014). We also documented the evolving ideas and their interactions in a series of memos. These 
memos provided an in-depth look at each individual perspective, summarized the how and why 
of implementation, and clarified the interpretations made by the research team. At the same time, 
we developed a list of focused codes that represented noteworthy conclusions of implementation, 
the results of which are presented in the following section.  

Although the data collection and analysis processes are similar to constructivist grounded theory, 
the results of this study do not constitute a complete grounded theory about professor 
implementations of real-world problem-solving projects. Instead, the results explore the varieties 
of perspectives to generate practical takeaways for professors and real-world project designers 
that are substantiated by rigorous qualitative methodology. Building on the results of this 
research, the exploration could be extended to include further theoretical coding and continued 
interviews, thus developing a constructivist grounded theory that could be tested in practice with 
professors implementing real-world problem-solving projects in their course contexts (Lindqvist 
and Forsberg, 2023). 

RESULTS  
According to our findings, there were many reasons why professors integrated the competition 
into the classroom and used distinct methods of implementation. No two styles matched each 
other entirely, as each professor approached the competition from a perspective driven by their 
unique context. The following sections are organized to discuss professor motivations and 
implementation strategies to better understand the differing methods and their contexts.  

Motivation: Why did professors participate in the program? 

Although each professor’s motivation was unique, we identified four common themes that 
provided a basis for discussion. These trends included engaging with the national laboratories, 
seeking opportunities to collaborate with other professors, complying with department norms 
within educational institutions, and providing value for students.  

Alignment of values and research interests 

Four interviewees either had direct engagement with a national laboratory through past 
employment or sabbaticals, or were indirectly connected through participation in other national 
laboratory competitions. These professors found that their values and research interests aligned 
with the goals of the real-world problem-solving projects, particularly in addressing energy and 
environmental challenges through transformative science and technology solutions to promote 
security and well-being. As one professor expressed, “The mission…[is] very strong with me.” 
The ethos of modern scientists and engineers encompasses technical and social challenges 
affecting individual people and places all the way to the global community and environment. The 
underlying values driving the competition were important to instructors because they unite socio-
technical concerns and warrant solutions that provide meaningful benefit at all scales. Another 
professor thought their research and the competition were a “good fit because the challenge[s] of 
the competition are always related to energy and buildings.” Participating provided insight into 
subjects that were of interest to national laboratories and created an opportunity for professors to 
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brainstorm solutions to emerging topics. Both personal values and research interests were 
powerful motivators that guided the decision to engage with the national competition.  

Opportunities to collaborate with other professors 

The nature of the real-world problem-solving project encouraged collaboration with other 
professors. The topic areas focused on energy and building sciences, but their connections to 
real-world challenges necessitated unique perspectives within and outside of individual 
backgrounds. Each competition year, challenges could require expertise in building enclosures 
and materials, heating and cooling systems, sensors and actuators, building automation systems, 
and other knowledge areas that extend beyond a single professor’s field of expertise. Two 
professors recognized the opportunity for interdisciplinary collaboration. One identified “the 
faculty [who was] the expert in those topics and [told] them that you may be reached…by a team 
so that you can provide input.” Another was not the primary instructor, but collaborated with 
them by having “students…work in [their] research lab when they start building their project.” 
These excerpts highlight cross-functional collaboration, which has long been recognized as a 
means for enhancing ideation and creativity. In relation to real-world problem-solving projects, it 
enables professors to enhance student learning by connecting teams to subject matter experts 
who can support the development of comprehensive and sound solutions. Additionally, it offers 
increased value to professors whose research aligns with the topic by creating new avenues for 
research, including potential collaborators and projects. The competition also had a professor 
team component that helped facilitate adoption of the competition into classroom settings. 
Lessons learned from past implementations were shared in these spaces and led to connections 
across campuses. One professor found that when “the previous faculty share a lot of their 
experiences, that could be helpful for the faculty who’s about to initiate in their classroom.” 
Readily available support for all professors, coupled with targeted opportunities for collaboration 
within universities, provided a strong motivation for adopting the competition in the classroom. 
The lessons found here have relevance beyond the immediate context of implementation. A 
national challenge intended for classroom integration must provide professors with clear 
guidelines and implementation strategies informed by lessons learned from previous iterations 
and relevant studies. Conversely, universities aiming to encourage faculty involvement in 
adapting competitions into courses should provide collaborative opportunities and incentives to 
support this objective. 

Complying with department norms 

One professor shared that there was an existing department culture that awarded students and 
faculty alike for engaging in competitions. Though this was not a statement expressed by many 
interviewees, it is noteworthy because of the connection between rewards and decision-making. 
By aligning course activities with department norms, this professor was financially “supported 
by the college and university” and received recognition. There is a natural tendency to choose 
paths that are most likely to yield positive outcomes. Although this can serve as a primary 
motivator on its own, its influence is amplified when combined with other key themes that 
emerged in this study, such as alignment to values or opportunities to collaborate with other 
professors. No interviewee mentioned direct opposition with department culture; however, where 
explicit support was missing due to a misalignment between departmental priorities and the 
implementation of the competition, participants expressed that there needed to be “other ways to 
motivate more faculty because it’s…time-consuming.” Intrinsic motivators are useful for piquing 
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interest in the competition, but the combination of tangible and intangible incentives is critical to 
effectively implementing a project-based course. The tangible value could come in the form of a 
financial benefit or recognition, but it could also include opportunities for collaboration.  

Providing value for students 

Perceived value for students was the fourth factor that motivated professors to implement the 
competition in their courses. Four out of the seven interviewees used terms related to career 
outcomes and real-world experience to describe desired student benefits. The competition 
provides one-on-one mentorship and summer internships for finalists, which was described as 
“the major draw.” Students are exposed to building technology “and then all the career 
opportunities that can go into that area.” One professor expressed, “I want them to…experience 
what it is to be part of this industry…[and] learn that there are real-world problems that we are 
trying to solve.” A primary purpose of many universities is to provide a comprehensive 
education that prepares students for a career. Internships and exposure to professional 
opportunities are paths that lead to those outcomes. This motivation is expected, yet worth noting 
because it shows that incorporating real-world problem-solving projects into the classroom helps 
extend student learning beyond theoretical knowledge and into applied skills and concepts in 
practical, real-life settings. 

Implementation: How did professors implement the program? 

The range of motivations were as varied as the methods of implementation, with no two being 
the same. For example, some were voluntary, and others were mandatory. Some were 
implemented in undergraduate courses, and others for graduate students. In most cases, there was 
a clear indication that courses needed to adhere to a national standard. Some remained within the 
semester and others extended beyond it. Finally, some had a much higher degree of scaffolding 
provided by the professor than others, meaning that some professors developed additional 
structures and deadlines to facilitate the implementation as needed. The following sections 
clarify these distinctions to provide a starting point for comparing the various implementation 
methods.  

Course integration  

Professors used the flexibility given by the competition to choose how they integrated the real-
world problem-solving project into their courses. One way was by providing an option for 
students to respond to the real-world challenge instead of taking the final exam in the course. As 
a result, the instructor mentioned that they “end[ed] up with a lot of students at the beginning of 
the semester just saying, yes, I want to do it so that they don't have to take the final exam.” 
However, the professor described a sense of satisfaction in seeing students who changed their 
attitude from “anything to get out of a final exam” to “enjoying the process of choosing their 
own challenge and the solution.” This response suggests that for this professor, the value of 
making the competition voluntary is seeing students enjoying the process, getting more out of the 
solution, and being more engaged than expected.  

The primary way the real-world problem-solving project was implemented was by using the 5‒7 
page solution report to represent 15%‒30% of the total course content. Multiple reasons for this, 
as described by professors, included emphasizing the importance of the project and satisfying the  
functional needs of their course. For example, one instructor recounted their decision to make the 
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challenges an exam in their course by saying, “I thought it best fit in the exams…And I like that 
it emphasizes the importance.” Having it be required for the whole class “emphasizes the 
importance of the connection to real world problems…the connection with the [sponsor 
organization], and being aware that [the sponsor] is there and they're requesting help from 
students to solve these things.” For this professor, the perceived importance of the competition 
drove the decision to add another exam score to the course, expanding the number of exams from 
three to four. By doing so, the professor sought to communicate value to the students, implying 
that exams held a stronger weight than an assignment or quiz. Another professor described their 
integration as a function of satisfying functional limitations of their ability to fairly score the 
reports and manage student expectations. For them, leaving it optional was “not an option” 
because “it creates a lot of onus on the instructor…to grade two types of assignments” in 
addition to “a lot of things to deal with at the end of the semester.” Further, this instructor 
described uncertainty around how students would respond if they saw other people who enjoyed 
the experience and regretted their decision not to participate. As a result, this instructor decided 
the fairest thing to do was to have everyone in the class do the same project, score it equally as a 
course project, and only have students respond to the internship opportunity if they were 
interested in submitting their solution to the national competition.   

Academic environment 

Professors implemented the real-world projects in undergraduate and graduate courses, with six 
out of seven interviewees incorporating them at the undergraduate level across a range of topics. 
Higher standards were imposed at the graduate level, yet implementation was easier due to the 
relevance of the competition and the course content. The competition’s focus on technological 
challenges in building sciences and systems made it possible to be incorporated into a wide range 
of contexts, unifying engineering and design disciplines to contribute to interdisciplinary 
problem solving. Because of the difference in experience and exposure between undergraduates 
and graduates, additional methods of implementation were used to support student learning and 
performance. Yet, the ability to tailor the competition to different academic levels and 
backgrounds is noteworthy. 

Aligned to standards 

The uniqueness of adapting a national competition for the classroom meant that competition 
rules and guidelines needed to be prioritized along with other requirements. In some 
implementations, the competition required modifications to match curricular standards in 
courses. Four instructors taught in the Academic Board for Engineering and Technology 
(ABET)-accredited programs and three mentioned adapting the competition requirements to fit 
those standards. Instead of implementing the competition as a team project, one professor 
modified it for each student to submit an individual report, thereby satisfying the written report 
requirement for ABET accreditation. Although direct misalignment was rare, when present the 
standard was prioritized before the competition requirements. National competitions that 
encourage classroom adaptations should be aware of standards that may impact that process and 
design programs so that they are easily applied across the board. 

Implementation boundary (within or extended beyond semester) 

Across implementations, two different boundaries emerged. One boundary kept the competition 
implementation within the timeline of a typical semester. The other used the semester-long 



8 
This report is available at no cost from NREL at www.nrel.gov/publications. 

competition as a starting point for additional work. As a result, some levels of implementation 
were more involved than others. Five out of seven professors mentioned implementing the 
competition within the boundaries of a semester-long course. Two of seven described 
implementations that had engagements with students that went beyond a typical semester 
timeframe. The first originated as a design project in an elective course setting. In this 
implementation, the professor conducted follow-on work to develop intellectual property with 
students. For this professor, who was passionate about protecting student ideas that were 
generated in the design proposal, the competition served as a starting point to incorporate 
entrepreneurial content along with the design proposal. The professor described working on this 
content after the report was officially submitted to the sponsor for review. Similarly, another 
professor described students working beyond the semester on their project. They mentioned that 
after the normal fall semester, in “the spring, the teams focused on implementing the design and 
building something.” This extended focus was primarily motivated by the department’s desire 
“to see something built. They want the students to get their hands dirty.” In this case, the real-
world problem-solving project became the core from which a larger design project was 
developed, suggesting that implementation flexibility can provide a starting point for further 
design projects to occur.  

Scaffolding for students 

The degree of support that instructors provided for students differed dramatically across the 
implementation methods to serve student needs. Support ranged from a low degree of 
scaffolding, wherein the professors relied heavily on students to drive the project, to a high 
degree of scaffolding, wherein the professors created additional structure and requirements in 
their courses. These differences produced varying levels of student autonomy. For example, 
many professors helped ensure students had autonomy in how they approached competition 
challenge topics, how they worked to complete the projects, and the ultimate design solutions 
they created. However, in some cases where professors provided a higher degree of scaffolding, 
student autonomy was limited.  

Implementations with a low degree of scaffolding relied solely on the content that was provided 
by competition organizers and provided less time for project work to be completed in the 
classroom. In one implementation, the professor stated that they “relied on the students to figure 
it out themselves” after providing them with a link to the competition resources. “So, it really 
wasn't a lot of time investment in the sessions itself. There was that one introductory session 
where we saw all the background, and then they formed their teams, and just started 
brainstorming. And then from there, they were expected to work outside of class to develop their 
idea further.” In this case, the scaffolding was limited to dedicating one class for feedback and 
expecting students to work independently outside the classroom.  

Other professors tailored their implementation solutions more specifically. For example, one 
mentioned that they “built a structure [with] deadlines. The first deadline is you need to form a 
team. Second deadline is you need to pick a challenge because, usually there are three 
challenges, you need to pick one challenge. And the next deadline is you need to write an 
abstract about a potential solution. And then you need to write a draft paper, like a 35% 
completion of your challenge and then you need to write 100%.” In this case, the real-world 
problem-solving project provided the impetus for doing a project and the final goal, but the 



9 
This report is available at no cost from NREL at www.nrel.gov/publications. 

professor had to scaffold the students’ work to ensure they did not “wait until the last minute” 
and leave the project incomplete.  

The degree to which professors tailored the challenges to their contexts increased across different 
years of professors’ implementation. For example, one instructor mentioned having students in 
previous years who “[had] not been able to come up with their own ideas” in response to 
challenges. As a result, the instructor decided to have “projects pre-planned for the students.” By 
predetermining the project topic and identifying solutions for students to pursue, the instructor 
could overcome barriers of student comprehension, increase the relevance of the project solution, 
and ensure that external releases maintained “a good image [for the professor] in the 
competition.” However, this level of expectation resulted in the instructor prohibiting students 
from submitting a project that did not achieve expectations. These findings suggest that student 
autonomy in the project process highly depended on the individual professors’ priorities. 

Across the themes of course integration, we found that there were multiple ways to implement 
the real-world problem-based projects to find success in implementation. These findings can 
inform the discussion of how programs could be designed to incorporate real-world problem-
solving projects in a variety of courses and contexts.  

IMPLICATIONS 
The findings inform expectations for implementing real-world problem-solving projects in 
college courses. The actual problem-solving project can be implemented with success in 
different courses, different levels (i.e., undergraduate or graduate), and even across different 
departments (i.e., architecture or mechanical engineering). Professors can tailor the project to the 
needs of the course and push their students to address the problem in a way that is related to their 
discipline. In addition, through the project, the students could be exposed to additional 
disciplines and associated topics outside the immediate department. Organization and industries 
need cross-disciplinary collaboration, and professors provide students with some cross-
disciplinary problem-solving exposure. 

The results indicate that the real-world problem-solving project encourages additional work that 
extends beyond the course including more in-depth projects. The implication here is that 
professors could embrace these opportunities to continue to work with interested students. 
Outcomes could include prototypes or products, intellectual property that could boost the 
professor’s laboratory productivity, business ventures, or future classes, including seminars 
dedicated to continuing to perfect the solution/product. 

The results also show that professors were motivated by the competition’s real-world connection 
for both themselves and their students. Factors such as their interest in connecting students with 
the current topics of interest in industry and aligning with the goals of their own departments 
motivated professors to include the competition in their courses. There are related findings from 
other research as well. In their paper investigating barriers to faculty pedagogical change 
Brownell and Tanner (2012) hypothesize that in addition to lack of training, time, and incentive, 
faculty have a hard time identifying as educators because so much of their career preparation 
focuses on the quality of research. Brownell and Tanner propose that integrating more teaching 
into the professor discipline during graduate and postdoctoral education will shift the professor’s 
professional identity to one that includes teaching. In this study, we found that professors used 
the real-world problem-solving project to connect themselves and/or their students to industry 
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and national laboratory work. As such, the real-world component of the projects can help them 
establish a professional identity. 

As described in the Results section, one dominant factor that motivated professors to implement 
problem-solving projects in their classrooms was the perceived value to students including 
exposure to real-world problems, industry needs, and building science. Menon and Paretti (2024) 
investigated the benefit of real-world problem-solving in a case study and found that industry 
demand for a skillset in sustainable development was an influence in the professor’s decision to 
offer this topic in a college course. Another motivator identified by both this study and Menon 
and Paretti (2024) is for professors to use the project or approach that best aligns their course 
with the institution’s and/or department’s mission, which relates to the current needs of society 
and the market. These findings demonstrate the benefit of connecting current needs of industry, 
research, and society in college curriculum when possible.   

With this and the aforementioned studies, it is important for professors to consider curriculum 
that includes a connection to industry and to solve problems that exist in today’s society. As 
demonstrated in the results, the implementation of such curriculum can be implemented in many 
ways. This study found that real-world problem-solving projects can be adjusted by the professor 
to meet ABET requirements and to address the goals of the school or department. These projects 
bring value to students by providing them with experience that they can leverage for a job after 
graduating. Professors benefit as well with the fostering of connections with professors at other 
institutions and others outside of academia, furthering their professional development. 

CONCLUSIONS 

The aim of this work was to understand why and how professors implement national laboratory 
competitions in their classrooms to inform future programs that seek professor engagement. The 
results reveal the various motivations of professor participants, such as seeking the benefit 
provided to students through real-world problem solving and internship experiences and aligning 
competition goals and individual professor values with research interests. We identified unique 
motivations, such as compliance with department norms around participating in national 
competitions and collaborations with other professors. One underlying theme of motivation was 
the goal of personal and professional development of professors and their students. This theme 
directly overlaps with the stated goal of the student competition: to attract students to the 
building science disciplines. It also aligns directly with the efforts of the competition organizers, 
who directly collaborated with professors to identify pertinent challenge topics that were of value 
to stakeholders across government, industry, and academia. The organizers also ensured 
professors were recognized for their support. These practices ensured that professors also found 
opportunities for professional growth. 

Further, the flexible implementation of the competition, as described by the various 
implementation models, helped professors bridge the gap between their needs and the 
competition goals and further align the competition goals to serve their own educational 
objectives.  

We recommend the continued pursuit of real-world problem-solving projects into university 
education. We encourage nonacademic institutions to invest in developing and managing these 
projects to provide an institution-neutral point of engagement that welcomes and supports 
professors from different disciplines. Finally, we encourage these efforts, whether through a 
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student competition or an industry organization, to continue to help professors bridge the gap 
between theoretical and practical training for higher education students.  
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