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How We Did It:  
Building a Two-Year Transfer Path One Practice at a Time 

Abstract 

This paper discusses a systems-thinking approach to improving engineering-student transfer 
from community colleges into Colorado’s flagship university. We approached transfer as an 
intricate web and established tools, practices, and relationships to guide students along the many 
strands. The work has been practical and applied; although we used education research to inform 
the adopted changes, this paper is not a discussion of research findings. 
 
Colorado has high levels of technical employment but low levels of post-secondary degree 
completion among residents. The University of Colorado Boulder (UCB), the state’s flagship, 
plays a key role in state workforce development, yet, for students starting in one of the state’s 
community colleges, transfer leading to engineering graduation at UCB has been rare.  
 
About a decade ago, one co-author left his community college job to begin recruiting and 
advising engineering students at UCB. He immediately noted low transfer rates and discovered 
unfavorable policies/requirements for community college students relative to students who began 
college at the university. He connected with stakeholders at UCB, at his former community 
college, and across the state. Thus began our team. 
 
Through National Science Foundation support, we convened universities, two-year institutions, 
K-12 districts, and the state higher education department to identify problems and solutions. 
Annual convenings focused on academic advising, transfer credit/admissions, policy, curricular 
learning outcomes, course transferability and degree applicability, communication, data, and 
financial aid, among others. Concurrently, deans in the five metropolitan community colleges 
received NSF funding to dismantle transfer barriers within the two-year system and enhance 
transfer student success statewide. 
 
Our team led UCB to identify and strategize how to articulate engineering-specific courses 
unavailable in the community colleges. These efforts, supported by collaborators across the state, 
eventually resulted in more efficient transfer pathways; two- to four-year transfer agreements; 
and an Associate-in-Engineering-Science degree—all of which have further facilitated transfer in 
engineering.  
 
With recent external funding, we started paid summer-research internships in engineering so that 
two-year students can gain pre-professional experience early in their academic journey. 
 
Our systems-thinking approach helped create structures and practices so that students can begin 
at community college and transfer seamlessly to any state public engineering program, and we 
are seeing success. Even as transfer numbers are stagnant or declining elsewhere across our 
campus, for fall 2024, our college enrolled the largest-ever cohort of in-state community college 
students and the second-largest overall transfer fall cohort. Since fall 2010, overall engineering 
transfer student enrollment has grown 152% (25% increase in the last 5 years). In-state 
community college matriculation has grown from less than 20 students in 2010, to over 75 in 
2024. 
 



   

 

 

We are proud to perform this work in support of our college mission, which includes generating 
new knowledge and supporting students to become leaders and citizens who improve our world 
and the people in it [1]. 
 

Introduction 
 
This paper tells the story of systemic change. Over more than a decade, members of this multi-
disciplinary team have collaborated across roles, projects, and institutions to address a long-
standing problem: low success rates for students who begin in community college, transfer to 
universities, and complete degrees in engineering. Through evidence-informed practice, we have 
used qualitative and quantitative data, professional experience, and prior research to drive 
student-centered change. 
 
We use qualitative [2] and quantitative data to examine how a group of practitioners 
substantively improved transfer outcomes from community colleges into engineering. Using rich 
details, we share a descriptive case study [3]-[7], largely but not exclusively focused on the 
College of Engineering and Applied Science at the University of Colorado Boulder (UCB). This 
data-informed work was reflective, iterative, change-oriented, and operational; it matters 
because it describes beneficial change in a stubborn problem—community college to university 
transfer and completion, which has persistently yielded poor outcomes across the U.S. In the 
spirit of Paolo Freire, we describe our praxis, about which Peter Mayo asserts, “Praxis is geared 
to transforming the world, that is to say, one intervenes in history to contribute towards its 
development” [8]. This paper is not intended to contribute to theory. Nevertheless, even 
without a research protocol, we followed activities that can be replicated, and that research has 
identified as beneficial [9]-[11]. We share our change process [12] with the hope that others can 
adapt it to their own contexts [2]. 
 
We frame this case study with the following questions: 

• What primary actions did this team take to improve transfer practice in the state’s higher-
education institutions? 

• Why was a network of higher education stakeholders central to successfully addressing 
transfer barriers? 

• What steps did the collaborators take to implement the described changes? Why did a 
systems-thinking approach support their work? 

 
Transfer in context 
 
In the U.S., community-college-to-university transfer offers potential to increase engineering 
degree completion, particularly for students who lack college-educated community role models; 
who are experiencing low income and/or housing insecurity; and/or who need the support of 
smaller classrooms to develop academic confidence and skills [13],[14]. However, transfer’s 
potential to improve bachelor’s degree completion has not yielded success—despite 30-plus 
years of focus and investment [13]-[31]. 
 
Colorado hosts strong employment in technical fields, and by 2031, 69% of jobs in our state will 
require some sort of post-secondary education [32],[33]. In Colorado, 62.9% of residents held 
post-secondary credentials, making it among the most highly educated U.S. states [34]-[37]. 
“Economists estimate that the demand for college-educated adults in Colorado is the fifth highest 



   

 

 

among all states [38] in the nation.” However, in 2023, our state ranked 49th in the U.S. for 
higher education funding [32]. Thirty of 64 counties in our state are described as “educational 
deserts,” and only 49.9% of high school graduates enter post-secondary education—compared to 
the national average of 61.8% [34],[35]. The state’s economy is relatively resilient and growing, 
but its workforce is supplied by inward migration of talent from other states [32]. The state’s 
2017 higher education master plan sets targets including to increase credential completion, 
improve student success, and invest in affordability and innovation [38]. This context frames our 
work on improving transfer into our engineering college. 
 
Of in-state students who matriculate, many begin in a community college. Only 14.1% of 
Colorado’s community college students actually transfer to a university, even if they aspire to a 
four-year degree [39]. In our large, western state, rural students enroll in college at lower rates 
than the state’s overall average [40]-[42]. Rural students are more likely to start in two-year 
colleges; earn credentials lower than bachelor’s degrees; and, if they attend four-year colleges, 
they earn bachelor’s degrees at lower rates [43],[44]. Students who are the first in their family to 
go to college often choose to study close to home [45] and family. This pattern occurs more 
frequently in families experiencing economic insecurity [44],[46], and local community colleges 
offer essential opportunities for post-secondary education. However, students who attend four-
year institutions further from home are more likely to graduate with a bachelor’s degree [47]. 
These and other data indicate students’ interwoven barriers as they enter higher education and 
point to the complexities faced by Colorado citizens who pursue higher education [13]-[15]. 
 
UCB plays a key role in state workforce development, but degree completion, particularly in 
engineering, has been low.  As with other U.S. states, Colorado is facing a decline in high school 
graduations [48], and thus enrollment. To address the education and business needs of our 
institution, students who transfer from community colleges comprise a key population. 
Supporting Colorado’s students to complete degrees serves our campus’ public mission and also 
makes good business sense. Improving transfer outcomes is also key to fulfilling Colorado’s 
higher education master plan, which calls for increasing credential completions by 9,200 beyond 
natural enrollment growth and boosting completion of the STEM credentials urgently needed for 
our state’s workforce.  
 
At the turn of the 21st century, transfer leading to engineering graduation was rare for students 
starting in a community college [9]. Colorado was no exception. About a decade ago, one 
member of this team left his community college job for a career as an academic advisor for the 
engineering college at UCB. He immediately noted the low transfer enrollment, weak retention 
and graduation rates, and discovered inequitable admissions policies/requirements for 
community college transfer applicants relative to incoming first-year students. With the blessing 
of leaders in the engineering-dean’s office, he connected with former two-year colleagues to 
problem solve. At that time, another team member was a community college STEM dean in an 
HSI and passionate about transfer as a means for students to study engineering in a cost-effective 
way. Meanwhile, a third team member became the project manager for a multi-year funded 
initiative to transform STEM transfer processes. We formed a statewide working group to 
address the challenges we found and now share key features of our work, including impact data. 
 
Logical framing 
 



   

 

 

While this discussion is not a report of research findings, social-science research methods 
informed our practice. Here we offer a logical frame for our case study and identify relevant 
methods that informed our work, including case-study research, action research, and grounded-
theory research [49]. 
 
Case studies can refer both to the study method, strategy, focus, and result/or of investigation 
[50],[51]. We discuss our practices, processes, and impact/outcomes [52], with the intent that 
others could adopt aspects of our study to benefit their work. This non-research, descriptive 
case study [5, p. xxi], discusses how we approached our state’s ecosystem of higher education 
[53],[54], in context [3], not to discover but to address [50] factors that influenced low transfer 
success among pre-engineering community college students.   
 
To illustrate how our actions connect to qualitative-research design, we call on Kurt Lewin’s 
work, as depicted in Figure 1 [57]. Action Research practices [55],[56] emerged from sociology 
and are commonly used in educational settings to address problems through stakeholder 
participation. Action Research [57] uses qualitative and quantitative data to contextualize 
problems, identify prior knowledge, and develop relevant solutions. We included stakeholders 
across the state, recognizing that their expertise with conditions in their contexts could lead to 
stronger outcomes. This work did not begin with a holistic research design; nevertheless, we 
conduct research and implement research-based practices regularly in our professional practice. 

 



   

 

 

Figure 1. Personal and intellectual influences leading to Lewin’s  
paradigm of action research [57]. 

Data sources 
 
Qualitative data sources include meeting minutes, annual institutional reports, outcomes from 
stakeholder meetings, participant reflections, observations made during statewide convenings, 
and analysis of institutional and higher-education-system documents. Quantitative data sources 
include institutional and national data sets [58]. Education-research sources are cited as relevant 
to each topic under discussion. Policy artifacts come from public-facing state websites. 
 

Our approach 
 
For more than a decade, we have sought and embraced the expertise across our state to 
understand problems affecting transfer, identify the root causes, seek or create solutions to the 
problems, and refine as we learned more. We took a systems-thinking approach and honored the 
independence of each organization [59], including K-12, community college, university systems, 
and the state system of higher education, even as we worked to improve their interrelated 
operations within our state.  
Although members of our team all now work at UCB, several of us have worked in other public 
institutions, which shaped our view of community-college-to-university transfer as an 
intersecting web [55] of practices, governed by policies, and informed by processes—some of 
which were conflicting or even confounding. As we uncovered the gaps, inconsistencies, and 
even oddities in our state’s transfer processes, we could better guide students along transfer’s 
many strands rather than assuming students could or should navigate the intricate web alone. We 
discuss activities that included external stakeholders across our state and the direct impact on our 
campus. We cannot represent the experiences or outcomes from other institutions. Our focus, 
therefore, is on the activities and impact of our work on our campus. 
 
Central to this discussion are four key categories: policy, people, processes and practices, and 
products.  
 
Policy 
 
We discuss policy [60]-[62] not to analyze the policy itself [63] but rather to describe the impact 
of specific transfer policies at multiple levels: departmental, college, institutional, systems, and 
state. Our approach is applied, and we discuss policy relevance apropos this question:  

 
How did specific policies at distinct levels of the state higher-education ecosystem either 
support or hinder successful transfer outcomes? 
 

LaViolet and Wyner define transfer [64, p. 5] and 
 

articulation agreements—in their most basic form— as formal arrangements between 
institutions at the individual, system, or state level that aim to facilitate credit transfer 
between two-year and four-year schools.  

 
Within the function of transfer, multiple systems and policies intersect—not always to the benefit 



   

 

 

of students. Sometimes, policies “owned” at each level can affect the success of transfer, and 
coordination between actors is notoriously poor [64].  To improve transfer efficacy, we realized 
that we had to affect not only any given policy but also the intersections between distinct policies 
at different levels [65].  
 
Colorado is home to a system of thirteen state community colleges, two district colleges, and 
fourteen public four-year institutions. Governance authority is granted by statute. As do 19 other 
U.S. states [66], Colorado’s public postsecondary education has a statewide coordinating board 
which oversees independent degree-granting institution authorization. Two-year institutions are 
governed by the State Board of Community Colleges and Occupational Education, with the 
exception of the two district colleges. 
 
According to the 2019 Education Commission of the Sates Policy Guide, “Postsecondary 
education governance relates to the responsibilities and authority of entities and leadership 
positions charged with developing, implementing and overseeing policies and practices” [67]. 
Our state has strong higher education policy [67], yet the impact of those policies often is not 
commensurate with their intent. For example, enacted policies would seem to offer seamless 
migration from two-year to four-year campuses. Examples include a common-course numbering 
system [68] across all community colleges; an array of Guaranteed Transfer [69] courses to 
fulfill general education and prerequisite credits; and 60-credit associates of arts or sciences 
degrees [70]. Yet, in Colorado, as across the United States, transfer policy does not always 
translate into successful transfer practice [64]. 
 
UCB’s fall 2010 enrollment was 29,954 [71]; at that time, community college transfer students 
took an average of 4.3 years to complete their engineering degrees, after their 2+ years at the 
community college [72]. Only a small number of courses—primarily basic math and science—
were approved for transfer. No computer science or engineering courses had been evaluated. 
Essentially, every transfer student traveled a different path into our institution, and the paths were 
often arduous and slow. 
 
In 2012, the state commission for higher education released a master plan, based in part on 
projections and gaps: 
 

According to the National Center for Higher Education Management Systems, 
consultants to Colorado’s master planning process, Colorado would need to add 
approximately 1,000 additional postsecondary credentials each year to meet the 66 
percent goal by 2025. Some expansion in postsecondary credential attainment will occur 
as a result of the state’s expected population growth, which is predicted to increase by 
20%, or about one million additional people, over the next decade. However natural 
growth alone will not result in the achievement of our 66 percent attainment goal [38]. 

 
Early in this century, extensive negotiations between Colorado’s department of higher education, 
community colleges, and four-year institutions yielded a number of “degrees with designation” 
[73] (DWDs)—transfer degrees with foundational courses in specific program paths. With a 
DWD, a student could earn 60 general education credits in a community college, transfer to a 
university, earn 60 upper-division credits, and graduate with a bachelor’s degree—nominally in 
four years’ time. At this writing, nearly 40 statewide DWDs have been adopted. All public 
institutions participate in statewide articulation agreements, and some private institutions also 



   

 

 

articulate credits from community colleges. However, the onus for navigating policy 
ramifications rests on students, who must know the policy and how to advocate for themselves. 
Unfortunately, what would appear to be straightforward on paper can be opaque to students [74]. 
 
The culture of higher education with gaps between systems [75] can challenge successful 
transfer [9]. This matters because having a robust policy environment was not adequate to 
support successful transfer. Doyle [76] found that 82% of transferring community college 
students who successfully migrated all their credits finished their bachelor’s degree in six years. 
In contrast, only 42% of transferring community college students completed the baccalaureate 
degree in six years if their transfer credits were not accepted. State policy intended to facilitate 
transfer has its limits because decisions about which credits to accept or reject occur based on 
institutional preferences [77]. In our state, the higher-education departmental website directs 
students to work closely with advisors to improve their likelihood of transferring with needed 
prior coursework. Failing to do so, transfer students may become caught in systems that seem to 
defy achieving desired outcomes for the student, the state, and the institutions.  
 

People 
 
We discovered that unwavering focus from campus staff is urgently needed to help students to 
earn credentials and achieve their goals. In our change story, people are the super-heroes. The 
transformations we discuss result directly from the curiosity, hard work, and problem-solving 
efforts of a handful of people who performed beyond their “day jobs.” We invite readers to think 
beyond titles, degrees, and roles. The actions of a few unlocked powerful changes on behalf of 
students. Who could help you achieve similar goals? 
 
We chose identifiers for each person to describe their contemporaneous roles and detail how their 
actions took them beyond generic job descriptions or institutional pigeonholes. Four actors—the 
authors of this paper—have assigned roles to help tell this story, even though, over time, these 
actors have held many positions and fulfilled many responsibilities. We have assigned archetypal 
names, represented in italics: Advisor, Spider, Dean, Engineering Educator. 
 
Cast 
 
In 2013, the Academic Advisor joined UCB’s mechanical engineering department with the 
credentials of a bachelor’s degree in psychology and a master’s degree in education. Prior to 
joining our team, he had been an advisor in a community college and was the first engineering-
college staff member with work experience at a community college. With that lens, he quickly 
noticed a dearth of community-college transfer students. In 2014, the transfer-in rate of Colorado 
community college students to UCB was less than 7% [78]—an astonishingly low number 
considering UCB is the state’s flagship university. In fact, at that time, most transfer students 
came from out-of-state four-year colleges.  
 
The Advisor wanted to understand why. His professional network from the community college 
offered a tool to unravel transfer practices: he had easy access to former colleagues with direct 
responsibility for transfer success. His expertise and investigations soon led him into a new role 
with a specific focus on transfer students—the only such position on our entire campus. 
He contacted the Dean of Math and Science at his former institution; her responsibilities at the 
time included transfer for students seeking bachelor’s degrees in STEM. As a community college 



   

 

 

Dean in a Hispanic Serving Institution, she had regular contact with the state’s two- and four-
year college administrators, policy experts in the state department of higher education, and 
students attempting to transfer. She had conducted and published STEM-focused education 
research and implemented research-based practices for students and through faculty 
development. At another engineering university, the Dean taught, conducted education research, 
and wrote the school’s first plan to recruit faculty, staff, and students from different populations. 
She also served as a board member for an NSF-funded program to nurture youth interest in 
STEM. There, she met another board member from UCB’s college of engineering, who managed 
a large K-12 engineering education program. Their collaboration expanded when the Dean was 
Co-PI for an NSF award that created an institutional navigator position to focus on community 
college transfer into the university. The fellow board member became the navigator, or Spider. 
 
During her career at the flagship, the Spider had cultivated both deep experience and also a broad 
professional network which she brought into service of streamlining community-college transfer. 
The Spider’s deliverables included untangling Colorado’s web of STEM transfer into the 
university for Arts and Sciences and Engineering. She conducted a holistic review of campus 
transfer policy, processes, and practices. The Spider tracked down agreements, policies, data, and 
practices. She interviewed stakeholders internally and externally and also supported statewide 
events to uncover barriers and propose solutions. This work meant she worked closely with the 
Advisor in the engineering college and also frequently collaborated with the community college 
Dean to identify, address, and uncover problems which negatively impacted transfer.  
 
Among the most important attributes of the Spider is tenacity; she met with resistance from 
many quarters, but her focus on student success, recognition of the ecosystem in which students 
navigated, and unrelenting attention to detail ensured that change occurred in key contexts. 
 
The Engineering Educator directs an engineering program at UCB; he is deeply involved in how 
to improve belonging, identity, and student success in engineering. He recently was PI on an 
initiative to increase engineering bachelor’s degree completion through transfer of community 
college students. This project contributed to the growing evidence of the importance of 
community college transfer pathways. One outcome was campus leaders’ approval of formal 
articulation agreements for specific majors between community colleges and the flagship 
university. His academic preparation in engineering education and leadership position in the 
college inform both the operational and strategic aspects of our work.  
 
These stakeholders understood that improving transfer could not rely exclusively on articulation 
agreements, more recruiting, or glossy brochures. Through their different professional 
experiences, they investigated what was at the core of transfer barriers, called on trusted 
colleagues for more information and support, and expanded their circle of influence. 
 
Practices and processes 
 
Identifying and agreeing on transfer basics—such as the foundational coursework between two- 
and four-year institutions—took time, energy, and diplomacy. As we systematically explored 
transfer mechanisms, we discovered disagreements about appropriate prerequisite coursework, 
doubts about community college quality, and ignorance about students’ basic needs. Lesson one: 
policy—whether statewide or in each institution—was not enough to allow transfer to succeed. 
Policy is vulnerable to how broadly it is recognized and acted on; fundamentally, the practices 



   

 

 

and processes institutional actors use can determine the success or failure of transfer students. 
Awareness, advocacy, and evidence were all critical to building new transfer paths; dedication 
and patience also helped. 
 
Authentic partnerships—The Advisor recognized that hierarchies in the state’s higher education 
ecosystem harmed transfer. In summer 2015, he initiated face-to-face meetings between the 
engineering college and local community colleges—to be held on the community college 
campuses. This step shifted an all-too familiar transfer dynamic: two-year colleges reach out to 
universities, not the other way around.  The “listening tour” comprised engineering-college 
leaders, including the Advisor, Dean of Students, Dean of Inclusive Excellence, and the Director 
of Enrollment Management. Equivalent community college staff participated to collaborate on 
ways to better support transfer students. The 2015 listening tour fostered cultural change in the 
college of engineering. Nearly 10 years later and over the tenure of two college deans, transfer 
remains a priority in engineering. 
 
Statewide convenings—A 2016 National Science Foundation award (#1649201) supported 
convenings of stakeholders from five universities, 15 two-year institutions, regional K-12 
districts, and the state higher education department to identify problems in transfer and develop 
solutions. Action Research [55] practices engaged participants in a community to identify 
problems, brainstorm solutions, and implement new activities (see Appendix A).  
 
We drew participants from many systems, sectors, institutions, roles, so it was incumbent on 
planners to minimize longstanding hierarchies. We invited expertise of folks doing the work at 
all levels and from across the state. Sessions were led by K-12 staff, community college 
administrators, two- and four-year faculty, and university leaders, with the goal of resetting 
expectations about UCB’s role and responsibilities. Annual convenings over three years analyzed 
academic advising, transfer credit/admissions, policy, curricular learning outcomes, course 
transferability and degree applicability, communication, data, and financial aid, among others. 
Through wide-ranging expertise, insight, advice, and willingness to problem solve, we identified 
barriers and negotiated ways to solve them. These sessions engaged institutions across the state; 
led to more efficient transfer pathways with two- to four-year transfer agreements; and, finally, 
an associate in engineering science degree. 
 
Creating the flagship’s transfer vision—The Spider used NSF funding to create awareness, 
intention, and action regarding transfer campuswide. Her first order of business was educating 
UCB stakeholders about transfer as a distinct and deserving student population—its role in 
campus operations and the realities for transfer students. Cultural change was at the heart of her 
work as she launched working groups among faculty and staff. The Spider led iterative 
conversations to nurture new understanding, chiefly this: even if transfer students have earned 
prerequisite success in their community college, it does not mean they can innately navigate a 
new institution—particularly a large, complex university. 
 
Faculty were wary of taking on new responsibilities and perceived that, because transfers arrive 
with prior college expertise, they did not need specific attention after matriculation. Shaping a 
faculty role in helping transfers choose appropriate courses proved to be persistently heated.  
 
Building a community—The Spider also designed and implemented workshops between two- 
and four-year faculty to foster collaborative relationships. The Dean facilitated sessions during 



   

 

 

these convenings to emphasize the value of coordinated contributions of all stakeholders to 
support transfer success. The workshops gave community college faculty direct contacts among 
university faculty whom they could reach out to with questions and share with prospective 
transfer students. The introductions also connected university faculty directly with their 
counterparts in two-year institutions, offering opportunities to establish trust. Breaking down 
barriers between systems was a powerful outcome from these convenings.  
 
Statewide agreements and prerequisite policy—The Dean convened a meeting with community 
college STEM chairs and discipline chairs from a neighboring university to discuss how to 
improve transfer success. Degrees with Designation DWDs—transfer degrees approved by the 
state and all institutions—came up, yet the four-year chairs were baffled. Even though DWDs 
established prerequisite courses and assured that students could transfer as juniors and graduate 
within two more years, these STEM departments required different prerequisite courses to 
achieve junior status. This meant that transfer students into that university would need an 
additional academic year to complete their degrees. The Dean and two-year chairs added the 
courses to their curriculum and worked with advisors to better support students intending to 
transfer. The two-year chairs set up regular conferences with the university chairs to remain 
current on prerequisite expectations. 
 
Held to different standards—The Advisor discovered that, based on habit rather than evidence, 
incoming community college transfers were held to stricter requirements than first-time, first-
year students. Some university departments required transfers to retake calculus—in flagrant 
disregard of statewide Guaranteed Transfer policy negotiated by public two- and four-year 
campuses. He formed an engineering-transfer advising committee to craft and champion new 
admission requirements. The committee concentrated on refining transfer guides, smoothing 
pathways, and identifying strategies for advising prospective engineering transfers.  
 
Student-centered processes—More than admissions criteria hampered engineering transfer 
student success. Incoming transfer students had to attend a two-day, on-campus orientation, 
modeled on orientation for new first-time, first-year students. This format stymied accepted 
transfer students who often juggled work and/or family commitments [9]. To support them, the  
Advisor designed and launched the first in-person transfer-specific orientations for engineering 
and organized campus visit programs for community college students—both of which considered 
transfer students’ needs in their design and are initiatives that continue today. 
 
Deficit thinking — In stakeholder meetings, the Spider and Dean experienced negative 
institutional beliefs about transfer. UCB faculty argued that they should not accept gateway 
course credits from community colleges because they “had heard that content was not rigorous 
enough,” a common disparagement against community college quality [9]. Faculty, among them 
one department’s Associate Chair, were unaware of the negotiated statewide agreements or the 
common course numbering protocol/guaranteed transfer course outlines. The department 
required transfer students to retake the gateway courses, adding time and cost to transfer 
students’ degrees and violating statewide policy. 
 
Lack of knowledge about students’ lives—The Dean offered professional development for UCB 
faculty (see Figure 2) on ways to support transfer student success. Participants were in disbelief 
that not all university students were adequately housed, fed, and financially supported—in the 
“university town” in which the current median housing price is $954,000 [79]. (In fact, our 



   

 

 

campus between September 2022 and November 2024, supported >670,000 pounds of food 
delivery through the food bank; >560,000 meals through various campus sites; <17,000 on-
campus meals; and $2.6 million in saved grocery costs [80].) 

 

Figure 2. Growth mindset workshop offered by the Dean for STEM faculty at the University of 
Colorado Boulder, September 2019. 

 
Admittedly, we still lack a proven approach to help each student navigate through an equitable, 
effective process. However, we have learned this: we must ask the questions because paying 
careful attention to students’ context supports them to earn their success. 
 
Overall, by carefully analyzing and revising practices and processes of transfer, our team moved 
transfer discussions beyond expectations for a student to begin in institution “A” and migrate to 
institution “B.” Our systems approach helped institutions across the state unravel some knots in 
transfer.  
 
At UCB, we are seeing success in engineering. Even as transfer numbers are stagnant or 
declining elsewhere across our campus, for Fall 2024, our engineering college enrolled the 
largest-ever cohort of in-state community college students and the second-largest fall transfer 
cohort. Since fall 2010, overall engineering transfer student enrollment has grown 152% (25% 
increase in the last 5 years). In-state community college recruitment has grown from less than 20 
students in 2010, to over 75 in 2024. 



   

 

 

 
Products 
 
Synergy—In this timeframe, the Dean convened her peers from five local community college 
campuses; their initial goal was to discuss and learn from one another the challenges and 
solutions they experienced in helping students transfer. They expanded on what they had learned 
from the Spider and the Advisor to hone in carefully on community college needs. They 
developed a community-college specific planning grant that was aligned with the UCB’s transfer 
project (NSF Award Number #1812648). 
 
Engineering-transfer dean—Collaborating with a mathematics faculty member from a nearby 
community college, the UCB team developed a campus-to-campus pre-engineering program. 
These guidelines ultimately proved instrumental in creating a statewide agreement because the 
resulting Point A (community college) to Point B (UCB) agreement became the test case. This 
two-year institution is a prime partner in transfer to the flagship. In demonstration of its 
seriousness to successful engineering transfer, the community college appointed this faculty 
member as the inaugural Dean of Mathematics and Engineering. 
 
Ongoing impact—Our team used the 2016 NSF support to set the vision for institutional 
transformation and establish more effective practices and processes statewide. The Spider 
navigated both campus and state structures to establish and refine all STEM transfer guides (see 
Appendix B) in the College of Arts and Sciences. Some of these guides have been superseded, 
but many are still in use. At the state level, this innovation gave potential transfer students a 
foundation to begin their migration into our university.  
 
Many initiatives, such as pre-transfer advising, expanded transfer guides, and transfer-specific 
orientations, have been adopted campus-wide, reflecting the sustained impact of these efforts. 
The Provost’s Transfer Success Committee, originally launched by the Spider with 12-15 key 
stakeholders, has grown to ~40 faculty and staff who want to continue improving how UCB 
supports community college students. Among their innovations is careful attention to data so the 
campus can better understand persistence and completion of transfer students as well as 
implement appropriate interventions when data indicate that action is needed. The Advisor 
continues as Committee leader, carrying forward new support on behalf of transfer students. 
 
Starting from scratch—We already knew that our own campus’ deficit thinking hampered 
transfer, as we had learned when departments rejected community-college calculus coursework. 
However, to develop a measurable transfer process, we needed a baseline to understand what did 
and did not work regarding transfer. Building on what our team learned from statewide 
convenings, transfer success would have to be based in evidence, not prior practice. We used 
both qualitative and quantitative data to develop next steps. 
 
In close collaboration with the university’s Institutional Research team, the Advisor triangulated 
data on prior transfer students, including their earlier coursework and their post-transfer success. 
Then, he also reviewed existing course equivalencies using the two-year colleges’ common 
course numbering and extant articulation agreements. After establishing an evidence-based 
foundation, the transfer committee in the college of engineering began to draft basic transfer 
guides. Working with academic departments, the team expanded the list of transfer-approved 
courses. The Advisor also built on the relationships he had established with community college 



   

 

 

administrators, advisors, and faculty. These efforts laid the foundation for comprehensive 
engineering transfer guides for community college students in our state, although not until the 
distant future.  
 
It took a village—and more than a decade—The Advisor and Spider proposed an initiative with 
Colorado’s department of higher education, two-year colleges, and four-year institutions to create 
the structure for an associate of engineering sciences degree. In academic-year 2018-19, the 
state’s department of higher education convened a group of faculty and staff from each 
engineering program to craft a statewide policy. Smaller meetings with each two- and four-year 
campus navigated the details. Stakeholders were mostly receptive—until programmatic 
idiosyncrasies and legislative complexities bogged down negotiations. Finally, a universal model 
was set aside in favor of major-specific pathways that could be articulated at the state level. This 
adaptation allowed most coursework to be accepted at all institutions while offering each campus 
appropriate discretion (see Appendix C). Throughout the statewide process, our original transfer 
guides served as the model (see Appendix D) [81]. 
 
After nearly 15 years of negotiation, our state unveiled an engineering transfer agreement. The 
state’s system of community colleges, two district colleges, and three primary engineering 
bachelor’s institutions have signed on [82]. Other states have found that even directives from the 
governor’s office have not been adequate to budge institutional cultures on behalf of transfer 
students [9]. This hard-won outcome is testament to the persistence, collaboration, and 
intentionality of our team. 
 
Closer to home—In 2025, UCB’s engineering college has the most articulated pathways of any 
engineering program in the state [81],[84]. Transfer student enrollment has steadily increased 
since 2017, even during the pandemic. In the 2023-2024 academic year, the transfer-in rate by 
Colorado community college students had increased to nearly 10%, and the persistence of this 
team began to be evident [78]. 
 
The Advisor recognized that it was not enough to make orientation more available to transfer 
students; the first semester could be difficult if students did not have more support. He started a 
transfer-student course paired with a mentoring program. The Engineering Educator sits on a 
guest panel for a transfer-student seminar course. As a panelist, he shares his own non-linear path 
to engineering and encourages students to engage with the hands-on activities and workshops of 
the program he directs to help them develop skills, belonging, and identity in engineering. 
 
 
 
  



   

 

 

Some notable transfer data from the flagship’s engineering program include 
 

• Since 2010, our college has created a 152% increase in engineering enrollment of transfer 
students 

• Since 2020, we have welcomed a 25% increase in transfer enrollment 

• In fall 2024, transfer represented 25% of engineering’s incoming class 

• The majority of transfer student enrollment comes from state community colleges—
unlike prior years in which out-of-state students dominated transfer 

• Transfer students graduated at higher rates, 87%, than did first-year, first-time 
students,75.6% 

• Transfer retention rates have improved from 85%, in 2015 to greater than 94% in 2024  

• Since 2018-19, the average time-to-degree for transfers into engineering has dropped 
from 3.3 years to 2.5 years today. 

 

Potential next steps 
 
The powerful, positive impact of our team’s work over the past number of years is clear in the 
story we have shared, yet we are not finished. Since 2019, the number of transfer students who 
left without a degree decreased by 10% [78], yet our system approach drives us to seek why 
transfer students leave without degrees. While 10% is progress, it is not enough. After two years 
of summer research internships, we need to understand how this program helped transfer 
students graduate and enter industry. 
 
Beyond our own campus, we want to share the lessons we have learned—chief among them is 
that policy is not enough. Detailed articulation agreements help, yet they are not enough, either. 
After years of analyzing and discussing course equivalencies and crafting articulation 
agreements, our improvement came from a small group of people who were willing to ask 
questions, include others, refine and repair, and persist. Through dedication, curiosity, and 
collaboration, this team has learned to dismantle embedded barriers. 
 
Limitations: We do not assert causality; rather, we describe our process. Nevertheless, we do 
hope that some of the lessons we learned could help others improve community college transfer. 
Even if our discussion is not generalizable, we hope that what we describe is transferable. 
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Appendix A. Executive Summary for the CU Boulder-led 2019 2- to 4-Year Transfer Summit. 



   

 

 

 



   

 

 

  



   

 

 



   

 

 

 



   

 

 

Appendix B. CU Boulder College of Arts & Sciences, sample STEM transfer guide, still in use 
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Appendix C. Community college to CU Boulder, course articulation matrices. 



   

 

 

 



   

 

 

 



   

 

 

 



   

 

 

Appendix D. Sample (original) transfer guide, January 2017.

 



   

 

 

 


