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A Corporate Organizational Model for Scaling Class Size 
 

Abstract 
 
Many institutions are facing increasing enrollment in engineering and growing class sizes. 
This shift puts a strain on course management, resources, and quality student learning. Each 
institution of higher education has a different approach to dealing with large enrollments and 
the process for scaling a successful course will be different at each institution. Scaling 
approaches range from building MOOCs, to simply cloning courses, and to more complicated 
hierarchies of teaching assistants, instructors, and course coordinators. While the actualization 
of these approaches will differ by institution and are shaped by institutional needs and 
resources, there are a small set of basic course models that are utilized. Each of these models 
has benefits and challenges specific to its structure and will be common across institutions.  In 
this paper we utilize a corporate development model to discuss the benefits and challenges 
faced by each of different scaling models. The goal is to build a framework and common 
language by which faculty from different institutions can dialog about their challenges and 
successes and build on the lessons learned from other institutions. This paper was developed 
by a workgroup at the 2016 National Academies of Engineering Frontiers of Engineering 
Education workshop. The goal of this paper is to open a dialog of how to continue to have rich 
and inclusive undergraduate engineering education at larger and larger classroom scale. We 
believe that this is an important and pragmatic conversation for many faculty in improving 
undergraduate teaching. 

 
Introduction 

 
Providing students with rich and inclusive education is at the heart of any institution. Even in 
highly intensive research institutions, the goal of research is arguably to push the boundaries 
of knowledge and educate others about what is found. As a part of this mission, a major part 
of student learning is the opportunity to learn. Learning is a process that is active1-3, builds on 
prior knowledge4, occurs within a social environment5-7, and requires cognitive engagement 
in the process itself8. Research shows that assessing students in more in-depth ways improves 
student learning outcomes9; however, assigning a design project or holistic portfolio as an 
outcome rather than a scannable multiple choice test creates issues in providing timely and 
rich feedback in larger classes. We illustrate the relationship between rich feedback and class 
size in Figure 1. 
 
Figure 1 illustrates the decline in the richness of feedback as the number of students increases. 
At the extremes, a small class (family business) can provide very rich feedback, but can only 
serve a small number of students. At the other extreme, a MOOC (massive open online course) 
might be available to thousands of students, but very little feedback is provided. The key goals 
of educational scaling are the creation of paradigms that can serve a n  increasing number of 
students as well as the refinement of those paradigms to increase the richness of the feedback 
provided to students.  In our classes, students are not just looking for feedback on the “right” 
answer, but strive to be more conscientious consumers of feedback to improve their 



understanding of material10. It is essential for student development as well as fulfilling the 
mission of higher education to provide the feedback on real world problems that students so 
often seek. Engaging in “authentic” engineering learning is connected to the way students see 
themselves as engineers and reduces the likelihood of students leaving engineering11-15. 
 

 
Figure 1. As the number of students increases, it becomes increasingly difficult 
to give the students rich feedback. 

 
How does one go about transforming engineering education at scale?  The ASEE conference is 
a great place to see the educational innovations of passionate and talented educators, but how 
do these innovations get adopted?  It is hard for even the best educational innovations to 
transfer to a colleague’s classroom16 It is less likely for an innovation to be adopted by a 
different university. As a result, many engineering educators are re-inventing the wheel and 
excellent innovations are underutilized. 

 
If educators had unlimited temporal resources this would not be an issue. But many 
transformative educational practices require teams of people to develop and test. Others are 
the result of a personal passion and decades of building, coding, writing, and/or tweaking. 
Educators do not have the luxury of dedicating years of effort to a project that affects only 
their classroom. Time and resources aside, many educators are not skilled or interested in 
developing educational innovations that are rich and inclusive. Transforming their classroom 
can only be done by adopting another educator’s innovation. 

 
The discussions in this paper arose as part of the discussions at the 2016 National Academy of 
Engineering Fundamentals of Engineering Education Symposium. The group involved in these 



discussions was looking at the problem of adopting and implementing innovations in 
engineering education. They quickly realized that adoption is highly dependent on context. 
Factors like college type, course size, teaching assistant support, student type, and faculty 
collaboration all affect the challenges one faces in adopting an innovation or disseminating an 
innovation. The primary purpose of this paper is to catalogue several of these factors and 
discuss the advantages and challenges of each one. The correlated narrative of business 
growth and development will be used to describe the differences between different course 
structures. It is hoped that the correlation will also be helpful in creating a conceptual 
framework with common language for dialoguing about adopting innovations that scale based 
on the structure of the course. 

 
Scaling Issues 

 
In a meta-analysis of class size and the relationship with instruction of 59 studies, Smith and 
Glass17 concluded that “reducing class size has beneficial effects both on cognitive and 
affective outcomes and on the teaching process” (p. 432). In spite of the beneficial effects of 
reducing class size, engineering enrollment has steadily increased since 2008. The number of 
first-year students majoring in STEM has increased from 21.1 percent in 2007 to 28.2 percent 
in 2011, representing a 48 percent increase in three years18. Jacobs and Sax18 hypothesized that 
this increase was related to the recent recession with millennials seeking more secure jobs. 
Additionally, this growth was not consistent across all STEM fields. Engineering saw the 
highest growth of 57.1 percent. These increases in enrollment place additional stress and 
burden on institutions and instructional staff and faculty. Large classes are not new in the 
university setting. Many countries, including France, Holland, Italy and the U.S., have classes 
ranging between 300 and 1000 students19. With these larger class sizes, come new challenges 
in providing rich and inclusive feedback to students on a large scale. 

 
The recent shift in engineering education toward active learning also becomes more difficult at 
scale. The practical problems of students and professors dramatically increases and changes as 
a result of larger class sizes19. Students may not have the same number of peer or faculty 
interactions in a larger class which can reduce feelings of belonging, attendance, retention, 
and long-term academic success20-22. Additionally, instructors must cope with the large 
number of demands within a large classroom not limited to large numbers of students 
entering and exiting the lecture room, excessive noise-levels during in-class activities, reduced 
informal exchanges with students, and handling the large value of student evaluation and 
feedback21,23. 

 
Some advances in education technology have improved these issues, but the growing problem 
of engineering class size has not been solved. Automatic grading has come a long way in 
recent years and can provide more rich and adaptive feedback than before24-26. Many students 
appreciate the immediate feedback and opportunity to attempt problems multiple times. 
However, the impact of these approaches on students’ motivation for learning is mixed and 
may more positively affect the majority group in engineering, white men, than other groups27. 
Other institutions have compensated for growing enrollment by hiring networks of graduate 



and undergraduate teaching assistants and graders. This approach brings additional 
organizational and cost burdens into large-scale teaching. Students in the classroom must be 
aligned with the mission of the course for both inclusiveness and quality of education, specific 
content taught, expectations of students both behaviorally and academically, plans for 
assessment, problem and classroom management, and the course instructional structure28. 
These considerations have significant hours and costs for hiring, training, and replacing 
teaching assistants on a regular basis. 

 
The issues facing engineering education at scale have implications for student success. At the 
heart of the matter is meeting demands for higher fiscal accountability and efficiency for 
higher education with producing high quality engineers. This paper provides a conceptual 
framework for understanding the issues of educating at scale with also providing students with 
rich and inclusive experiences. 

 
A “Business model” View of Education 

 
Businesses usually start small, like a family business or startup. These small businesses 
achieve success around a particular product or service that the owners of the business can 
uniquely provide. In order to grow, they need to be able to train others in their methodology 
(business practices) effectively. If they are successful, they can expand or open a second store 
and grow into a firm or even a global corporation. Other businesses decentralize and become a 
collection of franchises29. In each stage the key to success is training others, adopting best 
practices, and building a culture of belief around the method. We use this metaphor as a 
conceptual framework to describe the different models of teaching in engineering courses at 
different scales. In the following section, we describe the advantages and challenges of 
operating within each model. 

 
The family business 

 
The family business is typically a small, but successful operation heavily influenced by 
generations of a single family. This business model is one of the oldest and most common 
models of economic organization. These enterprises, because they are small, typically have 
less reporting requirements and oversight than larger corporations. The business is run based 
on the ideas and values of a single group of people, and the organization can be agile to new 
ideas and adapt for change. These individuals keep institutional memory largely in their heads, 
with much passed on by oral tradition, and this suffices since the same individuals are active 
for a long period of time. However, the onus of running the business is also only on a few 
individuals, often with fewer resources and capital than larger publicly held enterprises. 

 
Similarly, small classes are typically run by one individual or a small set of individuals, often 
with similar goals and values. These types of classes are widely prevalent in the U.S. 
education system, and dominate at small, liberal arts universities and colleges. The student to 
faculty ratio in the classes is often quite low with some schools having programs as low as 
1:10 or 1:20 per class30. These ratios offer faculty the opportunity to take more risks in 



educational pedagogy and interventions within the classroom. These changes often have 
significant longevity as only one or two faculty consistently teach the same course from year 
to year. These smaller colleges and universities have more agile systems that can incorporate 
wide scale changes more easily for a  school with a total enrollment of 800 students rather 
than a large, public university that serves over 2,000 in first-year engineering alone. 
Additionally, smaller class sizes that are autonomously run by a few faculty have an 
opportunity to create personal experiences that connect to students’ interests. Assessment and 
feedback can also be more targeted and specific for each individual. 

 
A successful example of this type of institutional model is Harvey Mudd College, a small, 
private science, engineering, and mathematics college. This institution took on 
underrepresentation of women in STEM by changing the names of its courses, reimagining 
the curricula, and finding ways to teach the required first-year computer science course in 
ways that were more authentic, team-based, and focused on communication. Now, the college 
boasts 49 percent of bachelor’s degrees awarded to women and 38 percent of the faculty are 
women31. These numbers are well above national averages of approximately 20% female 
enrollment in engineering and computer science32. Additionally, Harvey Mudd outpaces the 
number of female faculty in STEM with national averages at 22 percent in information 
sciences, 19 percent in math, 18 percent in the physical sciences, and 12 percent in 
engineering33. This institution created a higher education environment in which women felt 
more included through changing the name and focus of its courses and reimagining the ways 
in which courses were taught. With overall numbers of 800 undergraduates and a student 
faculty ratio of 1:8, this institution was able to function like a family business in changing its 
strategy for operating in a competitive higher education market34. 

 
Disadvantages of this model include a heavy burden on individual faculty for change, potential 
loss of human resources and knowledge, and lack of resources. The biggest hurdle for 
curricular change is time and incentives16. Often smaller schools emphasize teaching as a part 
of their mission and focus, but teaching loads at these institutions are much heavier. At the 
same time, even undergraduate course curricula need constant revision to remain up to date as 
fields evolve. For a single faculty member to change a course, significant time and resources 
must be dedicated. Additionally, once this change is made, if the particular faculty member 
with the knowledge and skills to implement the course leave, the curricular reforms can be lost 
as well. Finally, faculty at smaller institutions often have less access to resources like teaching 
assistants (TAs) and dedicated IT staff or Scholarship of Teaching Centers to support change. 
Some may argue that reducing class size has significant benefits if the goal is to provide 
individual instruction. However, in the current higher education climate that is called to fiscal 
accountability as education costs rise, a cost-benefit analysis may conclude that the costs for 
reducing class sizes are too high for slight benefits35. 

 
The franchise 

 
The franchise business model is to grow by duplication. The business framework and brand is 
provided by the franchisor, but each franchise operates with a relatively high degree of 



autonomy. The owner of the individual store, the franchisee, is personally responsible for 
daily operation and the success of his/her business. The franchise model can be operated at 
any scale, but the growth scales based on the number of franchisees. While the centralized 
parts of the franchise, like the supply chain, will benefit from economies of scale, the 
operational costs for each franchise do not benefit from the larger scale. 

 
The ability to adopt change, or agility, of the franchise model is highly variable. Because the 
model depends on the value of the brand, many franchisors restrict franchisee directed 
innovation, but will likely have a method for top down innovation. This is particularly true for 
franchises whose brand is built on a particular customer experience or menu. Other 
franchisors have a very loose structure. They provide a brand name and access to a supply 
chain. In this case, the franchisee is free to innovate, but there is no organized model for 
ensuring that successful innovations are shared with other franchisees. 
 

The franchise model is common within colleges and universities that desire smaller class 
sizes, but are faced with large enrollments. When student enrollment for a class exceeds a 
desirable size a new section is opened. The result is several courses offered by different 
instructors with identical course objectives. Each course instructor acts like a franchisee and 
the university is the franchisor offering it’s “brand” and list of course objectives, but the 
structure is loose. Each instructor, the franchisee, has a relatively high degree of autonomy in 
how they achieve the course objectives. Innovations made in the franchise model are made in 
a single classroom and there is often no organizational model for ensuring that successful 
innovations are shared with other franchisees. 

 
To an extent, textbooks represent another way that courses can be franchised across 
institutions. A textbook allows faculty at a different institution to adopt the intellectual 
innovations developed elsewhere and to follow the model, while still retaining a great deal of 
autonomy. Ancillary materials like solutions manuals, sample lectures, demonstrations, and the 
like can be considered as being the instructor-facing side of a textbook aimed at students. All 
of these correspond to the shared supply chain present in business franchises. 

 
The franchise model has many benefits. For the college, it provides a proven model of scalable 
growth. For the student, it provides the advantages of small class size. Smaller class sizes are 
more likely to emphasize communication skills and open ended assignments17. For the 
instructor, the franchise model allows for the same agile innovation seen in the family business 
model. The franchise model has a unique advantage over the family business model; the ability 
to do controlled studies. Because several ‘identical’ courses are being taught concurrently by 
different faculty, students in a class with a new innovation, the test group, can be compared to 
students in another class, the control group. 

 
A significant challenge of the franchise model is the scaling of innovation. The franchise 
model does not allow for structural innovations (e.g., adding recitations) since each franchise 
is autonomous. The autonomy and lack of institutional support for change can also make it 
difficult to share innovations across franchises. Without assistance, franchise level innovations 



are difficult to move beyond the beta phase, i.e., are not developed to the point that a colleague 
can use it without overcoming significant challenges36.  Colleges have noted these challenges 
and developed faculty learning communities to help innovative ideas make it out of a 
franchise. Making or revising a new textbook is a major undertaking and it is unclear whether 
the existing financial or institutional incentives to do so are sufficient to encourage this. 

 
Besides the challenge of scaling by duplication, franchises face a challenge of scaling by class 
size. Innovations that work with small class sizes do not scale to larger class sizes naturally. As 
class size grows, an individual student’s interaction and the inclusivity of the classroom 
decreases17. Additionally, the implementation cost of the innovation may exceed the resources 
of the faculty. By way of example, innovations that increase the complexity of or time spent on 
grading often do not survive enrollment increases without additional support. 

 
The firm: decentralized management 

 
The firm is typically a medium size operation governed by a few principals, often referred to 
as partners37. These principals share in the management, business development, and revenue 
the firm generates. Some firms have equal principals and some have a hierarchy. The firm 
also employs non-partners who assist in the work under the direction of the principals. This 
type of business structure is often seen in law and consulting. Academic departments operate 
on a similar size and model. For the discussions in this paper, the size of the firm is bounded 
from above by a constraint that all partners must know each other. The firm is bounded from 
below by a constraint that projects are typically too numerous for a single partner to tackle all 
of them by himself or herself. The firm is run on the ideas and values of the partners. The 
agility of the firm depends on the size of projects; larger projects have more bureaucratic 
inertia, and the trust and communication between partners. Non-partners must be re-trained 
when new methods are adopted. The firm is large enough to strategize and provide bridge 
resources for longer-term changes. 

 
Similarly, medium class sizes are typically run by a group of faculty and supported by a 
collection of graders or teaching assistants acting in parallel38. These courses enroll hundreds 
of students and use multiple lectures or recitations. Students are divided among the parallel 
recitations or lectures and among the graders. Due to their size, public universities typically 
have many classes that operate like a firm, but even smaller colleges may have a few core 
courses, like the calculus sequence, that operate like a firm39. The key identifier of a firm like 
course is the need to train the staff that aid in the operation of the course(s). 

 
Any large pedagogical change made in a course of this size requires careful advanced 
planning. A key step in the implementation is training40. Instructions to graders must be clear, 
instructions to TAs may require practice or guided real-time instruction. Depending on the 
change, the TAs may need additional technical training, like running MATLAB or moderating 
a discussion board. 

 
A key aspect of any team is cohesion. The teaching team must “buy in” to the changes. At a 



minimum this reduces the risk that TAs will revert back to “easier” or more familiar methods. 
At worst, the teaching assistants can revolt. Buy-in is also important because changes can 
require more time and may need real-time adjustments to deal with unforeseen challenges41. 
Finally, the students must buy-in to the changes28. This challenge means that the whole 
teaching staff must be able to confidently articulate reasons for making the change. 

 

Some course changes require the instructor to obtain the agreement of their fellow faculty 
and/or chair. A structure change in a firm-like course, like the addition of a lab or inclusion of 
recitations will require the approval of department faculty and must pass through university 
bureaucracy. As such, structural changes can take several years to implement and may require 
proof of concept trials. 

 
Giving quality feedback in a firm size course can be challenging even though the students 
themselves are divided into smaller groups. However, these smaller groups are handled not by 
faculty, but by graders or TAs who may not be subject matter experts at the level of the 
faculty. Furthermore, they do not have the same level of experience. The quality of TA 
feedback and grading is a serious pitfall for new changes. Care should be taken to monitor the 
TA feedback through the change process. Additionally, how TAs communicate through 
written feedback is an important area for training42. 

 
The firm size class has several advantages due to its size. First, teaching is done by a team of 
people so the burden of producing the resources needed to implement a change does not fall on 
a single individual43. The team also provides feedback on ideas and brainstorming 
opportunities that the family business does not have44. Second, large classes are revenue 
generators for the university. As such, colleges and departments are often more willing to 
allocate resources if the changes can be justified45. Finally, well implemented changes have 
been adopted by members of the teaching team, and do not depend on the involvement of a 
single individual. This means that academic success is not lost when the course instructor 
changes16. 

 
The challenges faced by a firm-size class are team size, overcoming inertia, building buy-in, 
and faculty exhaustion. Large classes are not as agile as the family business or franchise. 
Adaptations to unforeseen circumstances must be transmitted throughout the teaching team. 
Also because of the size of the class, small oversights can quickly deplete resources of time 
and/or money. All of these require careful planning and foresight. Large classes also have a 
reasonably high inertia. Changes require new training of both the teaching team and students. 
Finally, we have the challenge of buy-in. In a single instructor class, the instructor only needs 
to convince himself or herself. In the firm-style class, the whole teaching team must be 
persuaded to accept the changes46. For more significant changes the department must be 
persuaded as well. Dealing with all of these issues falls upon the faculty member(s) in charge 
of the course, and this induces an increased workload associated with teaching large courses in 
the firm style. In practice, when crises occur, the faculty member(s) in charge must triage 
problems and longer-term issues like adequate training or recruitment of TAs can easily be 
neglected in favor of solving the immediate problem. 



 
The corporation: centralized management and specialized roles 

 
A corporation is a group of people who legally act as a single entity (typically a legal person 
in most jurisdictions). Publicly-traded large business corporations are owned by their 
shareholders, but are typically run by a centralized organizational structure consisting of a 
single lead (the CEO or Chief Executive Officer) who controls a hierarchical operation with a 
great deal of specialization of roles and clear reporting lines and responsibilities. For example, 
there will typically be subsets of the organization responsible for different business tasks, 
headed by individuals with titles such as CFO (Chief Financial Officer) or CTO (Chief 
Technology Officer). 

 
The neo-classical “theory of the firm” explains that corporations exist and are successful 
because they have lower transaction costs for coordinating the actions of large groups of 
people47. In principle a large group could coordinate their actions through one-on-one 
negotiations and interactions, but the overhead of doing this is typically prohibitive. A 
corporation with clear command structures sidesteps many of these negotiations by directly 
instructing people on what they should do and how they should do it. 

 
When we think of running a course or set of courses on a corporate model, there will be a 
person (the CEO equivalent) who is empowered to make binding decisions about how the 
course will run, and who will be responsible for the various aspects of teaching it.  This model 
is typically utilized in large enrollment courses that have a designated lead (like a course czar 
or superintendent) that sets the syllabus, text, and exams.  The other participating faculty lack 
autonomy (relative to other course structures).  They follow the czar’s curriculum and teach 
their sections in lockstep with the other instructors.  Depending on the specificity of the 
curriculum developed by the czar the other instructors may have varying degrees of autonomy.  
These courses can have many TAs who are typically managed by one of the instructors and 
operate recitations, labs, and/or help sessions.   
 
The mathematics courses taught at West Point under Sylvanus Thayer48 provide one example 
of a “corporation” course.  For his classes, Thayer developed the Thayer method for teaching 
and utilized a team of instructors who taught individual sections using his method and 
reporting the progress of each student back to Thayer weekly.  
     
The advantages of the corporation model are that it can ensure consistently at very large scale, 
and can be very efficient because people can be assigned to specialized roles that others can 
rely upon49. For example, the course CEO may direct one person to oversee the recruiting, 
training, and supervision of course TAs, while another person is tasked with content creation 
(writing exams, producing homework activities), and several others might be directed to deliver 
lectures. By reducing the need to constantly negotiate between these different faculty and TAs, 
the course can be consistency and efficiently run without overburdening any of the faculty 
involved. An immediate crisis can be handled without forcing long-term tasks to be neglected. 

 



A key benefit of the corporate model is resources. Since a team of people is working on the 
course, the burden of developing an innovative approach can be divided among the team. By 
building innovations collaboratively, the team develops a sense of ownership and buy-in 
becomes stronger. The collaboration also brings a diversity of ideas and experiences to tackle 
obstacles. Having increased specialization of roles also allows for participation by staff 
members who would not be qualified to do more generalist roles. For example, undergraduate 
students who have just taken the course can help assist in labs even though they would not be 
qualified to do everything that a TA needs to do. Undergraduate or graduate students from 
different disciplines can help handle administrative tasks that do not require any subject 
matter knowledge. 
 

The disadvantages of the corporate model for teaching can also be seen in business 
corporations. Large corporations are typically not as nimble as small startups or independent 
operators, and can be slow to react and adapt to change50. In an educational setting, a 
corporate course model can become locked-in over a period of many years and be very 
resistant to change. Corporate models of teaching can also be demotivating and 
disempowering for faculty, especially if the course CEO does not act to give faculty influence 
and a sense of ownership of their own educational roles. However, research has shown that 
course organization and instructor practices are more important for student outcomes than 
class size alone51. Students can be just as successful in these types of courses if they have the 
ability to engage in student-centered practices and still have personal interaction with the 
instructor. 

 
A key difference between business corporations and the corporation course teaching model is 
in the appointment of the CEO or leader course coordinator and the metrics for success. In 
businesses, the CEO is responsible to the board of directors and, ultimately, the shareholders, 
who have no hesitation in removing a CEO who is not achieving financial success for the 
corporation. In a corporate course, the course CEO is typically appointed by a department head 
or dean, and it is much less clear how the success of the course should be evaluated with many 
different possible metrics (student evaluations, student course outcomes, student success in 
subsequent courses, faculty opinions, etc). The lack of an external ownership structure with 
clear success metrics can make it difficult to replace course CEOs, or to even know whether 
they and the course are performing well. Furthermore, unlike the situation of industrial boards 
of directors which often include CEOs from other firms (who therefore have some intuitive 
sense as to the challenges that face CEOs in general), in the educational context the course 
CEO might report to someone who does not have any intuitive sense of what is involved with 
running a course at this scale, and only has direct experience with family-business style 
courses. Establishing effective advisory boards for corporate-style courses may be something 
very important in supporting this mode of course. 

 
The MOOC 

 
We have specifically avoided assigning a corporate model to Massive Open Online course, or 
MOOC, in this paper. This is in part because the educational gains expected from MOOCs 



have not materialized due in part to the lack of rich feedback for the participants or lack of 
authentic participation of individuals52. While researchers and instructors are working on this 
problem, it is not clear what solution will achieve success. If a successful model of 
crowdsourcing feedback is achieved then the correlated business model is a company that 
relies heavily on contractors. If machine learning can provide rich feedback than the business 
model is the fully automated factory. 
 

Conclusion 
 
Transforming engineering education requires the adoption of innovative ideas. The adoption of 
innovative ideas is predicated on thoughtful solutions to the question of how the ideas scale. 
While there are many challenges and solutions to scaling and innovation this paper specifically 
addresses the challenge of class structure. The business growth analogy of the family business, 
franchise, firm, and corporation as models for classroom structure and size provide a framework 
for discussing how the structure of a course affects the implementation of new ideas. 
 
The framework in this paper is designed to provide a basis for discussions that involve scaling 
courses. Faculty seeking to scale their courses should identify which course model they are 
using and determine whether increased enrollment requires them to change course models. 
Faculty seeking to collaborate on a course arrive a clear consensus of the type of classroom 
model they will be using. The descriptions of the courses models and discussion of the 
challenges and resources needed provide a helpful start to planning and/or to seeking additional 
resources from the college or university. Having a common framework for discussing course 
models is also helpful for describing pedagogical research and determining how easily a new 
pedagogical approach can be adopted in a course. The benefits of a common framework 
increase as the framework is used and sharpened. Ideally this paper will provide a starting point 
for a continued discussion on classroom models. 

 
A key premise of this paper is that innovation is happening. With the right support and 
framework to develop models of scaling these innovations can be successfully adopted by 
faculty at other universities. To return to the business analogy; businesses know that great 
research does not necessarily lead to great products. A concerted effort must be taken to ensure 
that great ideas are recognized, developed, polished, and challenges with production at scale 
are overcome. We hope this framework is a first step in implementing a research to product 
pipeline in the field of engineering education. 
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