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Academic Program Review 2025

GES department faculty and students at 50th anniversary celebration, May 2023.

The Department of Geography & Environmental Systems at the University of Maryland Baltimore County
(UMBC) conducted this self-study of our academic programs as part of the mandatory program review
required every seven years by the University System of Maryland (USM). Detailed quantitative and
qualitative data about the programs supplied by the Office of the Provost and Institutional Research,
Analysis & Decision Support (IRADS) are provided in the associated appendices, and the information is
summarized here.

1. Executive Summary

The Department of Geography & Environmental Systems (GES) at UMBC is an
interdisciplinary unit committed to understanding the complex interactions between
natural and social systems. This Academic Program Review (APR) assesses the
department’s progress since the last review in 2018, highlighting achievements,
challenges, and future directions.

Program Overview and Achievements

GES is a leading department in integrating environmental and social sciences, offering
Bachelor of Arts (BA), Bachelor of Science (BS), Master’s, and PhD programs, along with
a Master of Professional Studies (MPS) and a Post-Baccalaureate Certificate (PBC) in
Geographic Information Systems (GIS). The department has maintained a strong
commitment to high-quality research, teaching, and community engagement,
contributing to UMBC's R1 classification and Carnegie elective classification in
community engagement.



Since the last APR, GES has:

Strengthened research output, averaging 26 peer-reviewed publications annually
and securing approximately $380,000 per year in external funding.

Enhanced interdisciplinary collaborations with institutions such as NASA
Goddard’s GESTAR-II, the Center for Urban Environmental Research and
Education (CUERE), and various NSF-funded projects.

Increased faculty diversity and expertise, aligning with the department’s mission
of fostering an inclusive learning environment.

Expanded research and teaching, with a growing focus on international
engagement (Latin American & sub-Saharan Africa), critical human geography,
coastal and wetland ecology, and climate change.

Acted as a connector and collaborator for other programs linking natural
sciences, social sciences, and humanities within UMBC.

Despite significant progress, the department faces several challenges:

1.

Space and Facilities: The department’s research and teaching facilities are
inadequate, with many labs and offices in Sondheim Hall requiring renovation.
While planning for the renovation is underway, the timeline remains uncertain.
Graduate Assistant (GA) Support: The department lacks sufficient GA lines to
support its growing undergraduate and graduate programs. Increasing these
resources is critical for sustaining teaching quality and research productivity.
Operating Budget Constraints: GES’s operating budget has remained largely flat
for over a decade, limiting the ability to expand programs, update equipment,
and support faculty research. This extends to front office staff and support.
Student Recruitment and Retention: While undergraduate enroliment has
remained steady, the department aims to enhance visibility and recruitment
efforts, particularly for the BA program, which competes with other
interdisciplinary programs on campus.

Career Development and Alumni Engagement: Strengthening connections with
alumni is a priority to enhance career pathways for graduates.

To address these challenges and sustain its momentum, GES is focusing on:

Advocating for increased space and improved facilities, particularly through the
planned Sondheim Hall renovation.

Expanding financial support for graduate students to enhance research
opportunities and teaching support.



e Leveraging external funding sources and university support to increase the
department’s operating budget.

e Implementing targeted recruitment strategies to attract more students to the BA
and graduate programs.

e Reviewing and refining our undergraduate program to ensure comprehensive
curriculum mapping and reducing bottlenecks in course sequences.

e Launching a pilot alumni mentorship program to support career development and
networking opportunities.

Conclusion

The Department of Geography & Environmental Systems is at a pivotal moment. While
we have made significant strides in research, teaching, and community engagement,
addressing critical resource and infrastructure challenges is necessary to maintain our
trajectory of inclusive excellence. We remain committed to fostering interdisciplinary
scholarship, preparing students for impactful careers, and contributing to a just and
sustainable future.

2. Program Review

a. Description of Programs
The Department of Geography & Environmental Systems (GES) is an interdisciplinary
department with an emphasis on examining the dynamic relationship between social
and natural processes. GES recognizes that human-environment relationships
encompass a wide range of phenomena, and we are committed to integrative research,
teaching, and mentoring that reflects the current complexity of social, environmental,
and climate change issues today.

A hallmark of the Department of Geography & Environmental Systems is its broadly
integrative nature, drawing on the expertise of faculty with diverse backgrounds but
with a common mission. Our research seeks to contribute to cutting edge debates
across the natural and social sciences, as well as inform policy through our empirical
findings. We practice a broad range of methodological techniques that include
environmental and physical geography field and laboratory studies, GIS, spatial
statistics, remote sensing, modeling, community engagement and citizen science,
ethnography, interviews and surveys, historical research, and document analysis. By
advancing diverse and interdisciplinary methodologies, we strive to produce knowledge
that is both academically rigorous and transformative. As a community, we are
dedicated to promoting an inclusive and collaborative environment that values critical
perspectives, ensuring that our research and teaching contribute to a more equitable
and sustainable world. The research developed from within GES involves further
interdisciplinary and collaborative work of local, regional, and international scope, and
includes many partner organizations and collaborators at other institutions, agencies,



and organizations. In recent years, our strengths have continued to develop in the
realm of urban ecosystems and urban geography. We remain actively engaged in
informing science-based and evidence-based policy and management connected to the
Chesapeake Bay watershed and region. And we have increased our engagement in
international research and teaching to include more emphasis in Latin America, as well
as sub-Saharan Africa.

Because of our interdisciplinary breadth and depth on the environment, society, and
climate, we sit at the nexus of a variety of campus initiatives. GES serves as a
“connective tissue” between the natural and social sciences, and humanities on campus.
We see our program as playing a critical role in helping UMBC to fulfill its vision and
mission. Since our last APR in 2018, UMBC has reached R1 status as a doctoral
university with “very high research activity” , while also achieving the new Carnegie
elective classification in community engagement. The intersection between both of
these Carnegie rankings, which together reflect the mission and vision of UMBC, is
evident in much of the work by departments across our College of Arts, Humanities and
Social Sciences (CAHSS). As one of the five PhD-granting programs in CAHSS, we see
our role as pivotal in helping the college and UMBC continue to strengthen this vision.

Program History and Timeline

We trace our roots as a program to our first degree offering in 1967, a BA in Geography
(Figure 1). For the first two decades, the department was like other traditional
geography departments of the time, with faculty specialties comprising a mix of natural
science or physical geography, human geography, and an early emphasis on
cartography and map production. With the advent of Geographic Information Systems
(GIS) in the early 1990s, the department added computer-based spatial analysis to our
list of specializations. At this same time, we noticed a demand for a BSc degree
offering, since many of our students were seeking employment in environmental and
science-oriented public agencies or consulting firms, and felt impeded by the lack of
BSc. By 1994, we received approval and began offering a BSc in (Physical) Geography
and a Cartography certificate.

At the same time, in the mid-1990s, the department recognized its core focus on the
environment and identified the need for degree programs that would embrace an
interdisciplinary approach to the environmental sciences and environmental studies.
With support from the administration, along with dialogue across several departments
at UMBC, our department took the lead in developing a series of proposals to establish
two new degrees (a BSc and BA). After a long process with revisions after an initial
rejection by the Maryland Higher Education Commission, the updated proposal was
accepted. By 2002, the name of our department became “Geography & Environmental
Systems” (GES), and we offered two degrees (BSc and BA) in Geography, and two
degrees (BSc and BA) in Environmental Science and Environmental Studies,
respectively. By this time, we also updated our Cartography certificate to include GIS,
as a newly branded “GIScience & Cartography” certificate, and two Minor programs,
one in Geography and one in Environmental Science.
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Figure 1. Timeline of main programs and collaborations, 1967-2025.

The UMBC administration approved the addition of three tenure-track faculty lines in
the environmental sciences and a fourth faculty line in environmental policy, and
committed support to the creation of an environmental science teaching lab. The
teaching lab was opened in 2003, and the faculty lines were filled over the next several
years, with the final line (environmental policy) filled in 2009.

The initiation of the two environmental degree programs in 2002 was linked to our
longstanding desire for a graduate program with an interdisciplinary focus on the
environment. The department received very strong encouragement from the
administration to develop a graduate program. After several hurdles due to logistical
issues and concerns over mission duplication, the GES graduate program proposal was
submitted (2006), approved (2007), and our first full cohort of MS and PhD students
started their studies in 2008. The accelerated 5-year program for Bachelor’s/MS option
was in place by 2010. Boosted by support from a successful NSF IGERT proposal, our
enrollment goals were met and exceeded within the first few years. Average
enrolliments have remained the same overall since our last APR (2018), though the
balance has shifted to a higher number of MS students. In the current academic year,
2024-25, we have 14 PhD students enrolled and 23 MS students.

In addition to our MS/PhD programs, we launched a Masters of Professional Studies
(MPS) in GIScience program in 2008, along with a Post-Baccalaureate Certificate (PBC)
in GIS. Both of these programs were based at UMBC's Shady Grove campus and initial
enrollment goals exceeded expectations. By the time of our most recent APR, however,
enrollments had experienced decline, and there was concern about the future viability
of the program. In coordination with the Division of Professional Studies (DPS), we



placed the MPS/PBC on hold in 2021-2022, and embarked on a process of full redesign
of the curriculum and a relocation of the program itself to our main campus. This came
into effect in 2023. In this current academic year, 2024-25, we have 6 MPS students
enrolled and 11 PBC students (Appendix 1, Table 3c).

Collaborations

A description of our program would be incomplete without considering the role that
collaborations have played throughout the GES department’s history (Figure 1). One of
our longest standing collaborations is with NASA Goddard’s GESTAR-II (formerly
known as JCET). GESTAR-II (JCET) researchers have held roles as affiliate research
faculty with the department for three decades, and regularly offer courses within the
department, collaborate with other faculty on research, and host undergraduate and
graduate students as research interns. The newest director of GESTAR-II joined our
GES faculty as Professor of GES in 2023, and this further solidifies the reciprocal
relationship that we have formed over the years.

The Center for Urban Environmental Research and Education (CUERE) was
established in 2001, through the leadership of a longtime GES faculty member, and in
connection with the department of Chemical, Biochemical, and Environmental
Engineering (CBEE). CUERE was initially funded by the EPA, and has remained an
important collaborator and research center since its founding.

Three major NSF-funded projects have played important roles in the evolution and
strengthening of GES programs over the years: the Baltimore Ecosystem Study
(BES), originally funded as one of two Urban Long Term Ecological Research (LTER)
projects, the IGERT-funded program in collaboration with other departments in the
College (Economics & Public Policy) and Chemical, Biochemical, and Environmental
Engineering (CBEE), which jump-started our PhD program, and most recently the
ICARE program, a NSF NRT grant (2020-2025) in collaboration with departments
across all three UMBC colleges and the Marine, Environmental, and Estuarine Sciences
(MEES), which has boosted enrollment in our MS program.

These represent the major collaborations that have influenced our academic programs,
and generated relationships across research, teaching, and mentoring. Other
collaborations abound and are not captured in this description, rather noted later in our
program planning section (#3).



2b. Analysis of Data Provided by IRADS & the Provost’s Office
Admission Trends

Undergraduate Program

The department has remained relatively consistent in first-year admissions since the
last APR (Appendix 1, Table 1a). Since Fall of 2018, our numbers have ranged from
81 - 120 applying and admitted students to the BSc in Environmental Science and
Geography, with an average of 18% of admitted students enrolling. For those who
applied and were admitted to pursue the BA in Geography and Environmental
Studies, this ranged from 10 — 16, with an average of 15% admitted students
enrolling. Low enroliment in the fall of 2020 and 2021 we attribute to the COVID-19
pandemic. We remained teaching fully online for AY 2020-21, and were only back to
in-person instruction (mostly) by fall 2021.

For transfer students (Appendix 1, Table 1b), while far fewer apply to either program,
most are admitted and many enroll, with an average of 81% admitted students
enrolling in the BS Environmental Science and Geography and 46% of admitted
students enrolling in the BA Geography and Environmental Studies. Although not
included in these numbers as they are already enrolled at UMBC, we also see several
students transferring into our majors from other programs at UMBC, such as Biology or
Environmental Engineering.

In both cases, with both first-year students and transfer admissions, we have more
students applying and enrolling in the BS program in Environmental Science and
Geography Program than the BA in Geography and Environmental Studies. Our sense is
that we lose prospective majors to the Global Studies program and recognize this as an
area where we need to focus. We are trying to increase our admission numbers in both
programs by actively participating in college recruitment activities such as Just for
Juniors, targeting high school juniors, Admitted Student Sneak Peek, Transfer Day, and
the Majors Event, which is a daylong celebration and recruitment event for all of
UMBC's majors every fall semester.

Graduate Program

Our graduate program encompasses a variety of degree programs: Masters, Doctoral,
and a Master of Professional Studies (MPS) in Geographic Information Systems (GIS)
We also offer a Post-Baccalaureate Certificate in GIS.

Since Fall 2018 in our Master’s Program the number of applying and admitted students
has ranged from 10-16, with 54% of admitted students enrolling, while our Doctoral
program ranges from 4-23 applicants and 33% of those admitted enrolling (Appendix
1, Tables 1c).

Our MPS Program ranges from 6-16 applicants from 2018 — 2024; however, in the
fall 2020, 2021, and 2022 semesters there were no applications (Tables 1e & f).
During this time the program was essentially put on hold and GES faculty worked



to redesign and renovate the curriculum for the MPS and the associated one-year
Post-Baccalaureate Certificate (PBC) program. This redesign included a shifting of
the program from being physically located at UMBC’s Shady Grove campus over to
our main campus. The average of admitted students enrolling is 22% across all
seven years. If the years of no applications are removed, the average enrollment is
33%. In the same year(s) we saw low enrollment to the MPS, we saw record high
numbers (2021) enroll in the MSc program within the department (Appendix 1,
Table 1c). We see two major factors that likely influenced this outcome. The first
was the COVID-19 pandemic. Students who would normally have considered the
MPS were likely subsumed with other commitments and did not have the
bandwidth to add graduate studies, and prospective MS students were perhaps
looking for an alternate to a job in a difficult time and a way to ride out the rest of
the pandemic. We also recognize the role that the NSF-funded NRT program
known as_ICARE helped to attract additional applicants to our MS program,
especially in the first year of ICARE’s launch (AY 21-22).

For the Post-Bacc. Certificate Program, we saw an average of 26% of admitted
students enrolling over the past seven years, with no applicants in fall of 2020 or 2021.
If those years are removed, the average enrollment was 37% of admitted students.
Again, we attribute the zero application years as likely due to pandemic fallout.

Enrollment Trends and Degrees Awarded

Undergraduate Enrollment

Enrollment has increased from 198 students in the fall of 2018 to 243 students in 2024
(Appendix 1, Tables 2a and 2b). Most of these gains are in the Environmental Science
and Geography major (from 144 to 177), although the Geography and Environmental
Studies major showed some gain as well (54 to 66). Environmental Science minors
have averaged 26 students and ranged from 19 (in 2023) to 37 (in 2019); currently,
there are 25 minors. Minors in Geography have shown a steady increase from 1
student in 2018 to 6 in 2024. In our GIS Certificate Program, enrolled students range
from 7 to 20. There was a decline in the pandemic years (2020, 2021), but numbers
have increased from 2021 onward (Appendix A, Table 2a).

In any given year, we have seniors as the largest number of students in a class level.
This is likely because we draw a number of transfer students into our program. The
overwhelming majority of our students are full-time, and most are in-state residents
(Appendix 1, Table 2e).

Freshmen make up 51% of students enrolling in the fall, while transfer students make
up 49% (Table 2a). Our percentage of transfer students is likely higher than the
university’s; for fall 2024, approximately 26% of new students were transfer students
(800 of 3050 total), while 74% were first-year (2250 of 3050).

The number of graduates in the BS program is 33, while in the BA, it is 14 (Appendix 1,
Table 2f). Numbers for Environmental Science, Environmental Studies, and Geography
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reflect students finishing their degree under the old version of our program (enrolled
prior to 2016).

Undergraduate Demographics

Undergraduates are more or less evenly split between males and females. While UMBC
has made it possible for students to indicate their gender identity and preferred
pronouns, the data available to us through IRADS do not offer summaries of this
information. Most students enrolled in GES are within traditional ages for college
students (18-22). We have also had roughly 20 students in the 25-29 range. As the
age bands increase, the number of students in those groups decreases. In terms of
race/ethnicity, most of our students identify as white (55%), then Black (13%), Asian
(11%), or Hispanic (8%). Six percent identify as 2 or more ethnicities. The smallest
groups of students are American Indians (0.3%) and Hawaiian/PI (0.5%) (Appendix 1,
Tables 2d).

Graduate Enrollment

Enrollment in the PhD program was 20 and 21 in fall 2018 and 2019, respectively. Our
numbers declined during the pandemic years (15 and 13 in fall 2020 and 2021) and
have remained at those levels since (Table 3a). Masters’ enrollments saw a substantial
increase, with numbers doubling during fall 2021 and 2022, likely a response to the
pandemic and the draw of the ICARE program, and those numbers have remained
higher than pre-pandemic levels. Post Bac GIS Certificates have seen an increase in
2024. It is too early to know if this will remain consistent going forward (Appendix 1,
Table 3a). The average number of PhD graduates is 2 per year, while for Masters
students it is 6.4; Master of Professional Studies and Post Bacc graduates is also 6
(Appendix 1, Table 3g)

Graduate Demographics

Our graduate students have skewed majority male from 2018-2022 while 2023 and
2024 saw more females joining the program (Tables 3¢, d, e, f). In terms of age, most
students fall into the 25-29 and 30-39 age bands. Our graduate students are
predominantly white (61%), with international students the next largest group (18%),
followed by those who are Hispanic (9%). We have very few Black students in our
program, reflective of underrepresentation in the environmental and geosciences as a
whole (Appendix 1, Tables 3d, 3e, 3f).



Ratio of Transfer Students to 1st Time First Year Students

The ratio of transfer students to first time first year students enrolling in the BS or the
BA exhibits different trends in change over time than those for the college (CAHSS) and
UMBC (Appendix 1, Tables 4a & b). In both cases for CAHSS and UMBC, the ratio has
declined since 2018, and the number of transfer students joining CAHSS and UMBC for
the first time has declined while the number of first time first year students has
increased. In both cases, this was happening prior to the onset of the COVID-19
pandemic. For the two main major programs in GES, the BS and the BA, the
transfer/first year ratio has varied. With the GES BS, the lowest enrollment and highest
ratio of transfer/first year was set in 2020, quite possibly connected to the pandemic.
With the GES BA, the ratio has been above 1.0 for all but two years during this time
period, 2019 and 2020. And the highest ratio (2.33) was set this past year (2024).

3. Curriculum

Program Structure

We currently offer students majoring in our programs the option to pursue a B.A. in
Geography & Environmental Studies or a B.Sc. in Environmental Science & Geography.
For non-majors, we offer two minors (Environmental Science or Geography). Finally,
we offer a GIScience certificate that is open to both majors and non-majors. The
program strives to adapt, evolve, and integrate practical and scholarly advancements
within the fields of both geography and the environmental sciences to engage students
and scholars across disciplines. For instance, coursework in the GIScience certificate,
long-based on industry standard software in geographic information systems and
remote sensing (GIS/RS), has been modified to include structure-from-motion, open
source software, and advanced classes in GIS customization and programming to
provide students with tools for integrating open source applications in data acquisition,
analysis, and communication.

Undergraduate Degrees and Their Requirements

Due to their disciplinary overlap, our degrees share some core courses. All students are
required to take 7he Changing Earth: Climate, Ecosystems, Water, and Landscapes
(previously Introduction to Physical Geography, or GES 110), and all majors are
required to gain spatial analysis skills by taking Exploring the Environment: A Geospatial
Perspective (GES 286) as well as Introduction to Geographic Information Systems (GES
386). GES 286 serves as a broad introduction to geospatial techniques, including
cartography, GIS, and remote sensing, whereas GES 386 is focused on manipulating
and analyzing data with geographic information systems. These courses reflect the
common themes of the physical template in understanding both geographic and
environmental phenomena as well as technical skills necessary to engage with
geographic topics. In addition to GES 110, BSc students are required to take
eponymous introductory courses in People, Place, and Environment: A Global
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Geographic Perspective (previously Introduction to Human Geography, or GES 102) and
Introduction to Environmental Science and Conservation (GES 120), whereas BA
students and minors must take either GES 102 or GES 120. There has been some
discussion about leveling those requirements so that all students take all three 100-level
courses, and we expect a faculty vote and change during spring semester 2025.

Both degree programs rely on and assume University distribution requirements to
provide students with adequate exposure to social sciences, art and humanities, culture,
introductory mathematics and science, and language. In addition to freshman
composition, UMBC students are required to complete an additional writing intensive
course; GES offers four courses that may be used to complete this requirement within
the degree program offerings: three human geography courses (GES 326 American
Conservation Thought, GES 328 Environmental Policy; GES 329 Geography of Disease
and Health) and one physical geography course (GES 319 Watershed Science &
Management).

Substantive Changes to the Curriculum Since Last Review

Over the past seven years, our course offerings have been updated to include current
issues and changing faculty expertise, while also maintaining a stable offering of the
number of sections and seats at each level (Appendix 1, Tables 5a & b). GES faculty
have been working to make our curriculum more attuned to student needs. Per the
external review, students favored the idea of specialized streams to guide them with
class choices and career paths. As faculty, we view the streams as meeting two
objectives: (1) the streams provide students with clear focal pathways within our
curricula, and (2) they allow more specific teaching and research specialization areas in
our department to be highlighted. Having such focal areas should also suggest
connections with other departments on campus with related interests. Thus, this not
only helps our students better gain their own identities as they grow and mature
through the education our department offers, but also these specialization areas will
help with “branding”, i.e., they will help define specific areas of scholarly and societal
importance that our department can deliver.

These eight streams include three on the BS side (watershed science; earth and
atmospheric science; ecology and conservation); two on the BA side (environment,
society, and health; cities, economies, and development), and three that bridge the BA
and BS (urban systems; global sustainability; conservation science). Up to this point in
time, the streams that we established have remained as guidance for students only and
optional, are not formally part of our programming, or included on a student’s
transcript. There is some indication that we will be urged to formalize these through an
approval process at the UMBC level and through MHEC (Maryland Higher Education
Commission). We are actively considering this in our Undergraduate Program
Committee.

11


https://ges.umbc.edu/ges-tracks/

Since the time of the last program review, we have hired several new faculty, and this
has led to the development of a suite of new courses that have substantially expanded
offerings within the department:

GES 308L Ecology w/Lab

GES 302 Black Geographies

GES 320 Urban Ecosystems

GES 330 Economic Geography

GES 347 Gender, Race, and Space
GES 350 Climate Change and Society
GES 360 Latin American Geographies
GES 400/600 Watershed Biogeochemistry
GES 400/600 Qualitative Methods

GES 400/600 Life on Land in Africa
GES 400/600 Geographies of Migration

Further courses, already on the books, have been given new life, including:
GES 383 Statistical and Thematic Cartography
GES 433 Sustainability, Land Use and Natural Resources

In addition, we will offer a summer field course (in 2025) to Oaxaca under the
course code of GES 400/600 Climate Change in Context: Resilience and
Migration in Oaxaca. This is a faculty-led study abroad class, co-led by Drs.
Valencia and Holland.

Concurrently, several courses have not been offered since the last review due
to redundancy with other courses, lack of departmental expertise, or
availability:

GES 105 World Regional Geography

GES 111 Principles of Geology

GES 220 Lab and Field Techniques for Environmental Science
GES 314 Geography of Soils

GES 317 Water Quality

GES 318 Natural Environment of the Chesapeake Bay
GES 325 Historical Geography

GES 327 Cultural Ecology

GES 342 Metropolitan Baltimore

GES 435 Global Patterns of Production and Trade
GES 482 Cartographic Internship

12



We have also created a plan to make our introductory courses follow an active learning
model, as per the recommendations of the 2018 APR process, including feedback from
the External Review and the Dean’s Review. As noted in our 2023 three-year review,
without increased GA support, we've been unable to implement this approach.

4. Student Progression

Undergraduate students in the GES department take one of two majors: a Bachelor of
Science in Environmental Science and Geography, and a Bachelor of Arts in Geography
and Environmental Studies. These majors were created in 2017 to consolidate and
replace earlier separate majors in Geography (BSc & BA), Environmental Science (BSc),
and Environmental Studies (BA). As such, this is the first official evaluation of student
progression in these majors, and it is informed by both official statistics and advising of
hundreds of students in both majors. The department also offers a separate minor in
Environmental Science, a minor in Geography, and a GIS certificate program. To
increase enrollment and bring it in line with other certificate programs at UMBC, the GIS
certificate requirement was reduced from three to two electives in 2023, and enroliment
has increased since then. However, because issues with these minors and certifications
have been few, the focus of this section will be on the two main Bachelor degrees. The
tables relevant to this section are located in Appendix A, labeled Tables 6a - g.

The Bachelor of Arts has relatively limited lower-level requirements (GES 102 or 120,
GES 110, GES 286, and a STAT course) and a wide range of possible electives within
GES, with the only specific upper-level class being GES 386. By contrast, the Bachelor
of Science requires humerous general science requirements (PHYS 111 or 121, CHEM
101 and 102, BIOL 141, and Math 151), all the GES introductory courses (GES 102,
110, and 120, and GES 286) and several upper-level electives (GES 310 or 311, GES
308, GES 386, and one upper-level STAT course).

In general, rates of students receiving D, F, or W grades (‘D/F/W rates’) for our
introductory GES courses can be as high as 24% (e.g., in GES 110). D/F/W rates tend
to be lower in the other courses (GES 102 and 120) but can still exceed 10% in some
semesters. Since these courses include large populations of hon-GES maijors, it is
difficult to say if they impede major progression. Each of these introductory courses
counts as a different GEP credit for undergraduates at UMBC (Appendix 1, Tables 63,
6d).

The quantitative geospatial lab courses (GES 286 and 386) can be a bottleneck to
student progress in some semesters, with D/F/W rates regularly ranging from 10-25%
for GES 286. D/F/W rates varied widely for GES 386, spiking to 24% during the
pandemic semesters but regularly below 10% otherwise. Securing seats for majors in
those courses was a challenge during this time period, but the set-aside of a cluster of
major-only seats for 286 and summer courses for 286 and 386 have eased this pressure
in the last 2-3 years. We decided this was a necessary step due to increased interest in
our GIS sequence (286/386) from undergraduate students majoring in Information
Systems or Computer Science. More work is needed to make it possible for students to
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reliably directly progress from 286 to 386 in the following semester, or to immediately
re-take 386 if they fail it the first time.

The general courses required for the Bachelor of Science major pose a greater
challenge to student progression. One particular bottleneck is the requirement of Pre-
Calculus (Math 150) in order to take the university’s introductory Biology course (BIO
141), which is in turn required to take GES 308 (Ecology), which is in turn required for
all upper-level ecology courses. If a student arrives at the university to take college
algebra (MATH 106), they have four semesters to go before they can take Ecology
(Math 106-Math 150-Bio 141-GES 308). Failing at any point along this chain delays
their progression, and the DFW rates for introductory math courses are high. For
example, Math 151 (Calculus) has a two-year (2018 and 2024) average D/F/W rate of
34.5% for freshmen and 60.5% for transfers. Other general science requirements are
similar. Introductory physics (PHYS 111/121) has an average D/F/W rate of ~25% for
freshmen and ~38% for transfers. The introduction to chemistry (CHEM 101) has an
average D/F/W of 31% for freshmen and 48% for transfer students. Given that the
GES department has always drawn heavily from transfer students, these high D/F/W
rates for transfer students are a concern for GES BS student progression.

Depending on the semester, the required BS courses focused on physical geography
(GES 310, 311, and 319) can have relatively high rates of D/F/W grades, with one or
more of these courses consistently having D/F/W rates between 10 and 26.5% between
Spring 19 and Spring 24. However, since these courses are not barriers to taking
upper-level courses in the major in general, they do not often impede student
progression in the BS. However, if a student enters the major with a weak background
in mathematics and struggles, they can find themselves barred from upper-level B.S.
courses other than GES 311 (Weather and Climate) until they pass Math 150. Math 150
acts as a gatekeeper to BIOL 141, GES 308, and GES 310. While it is perfectly
acceptable to require pre-calculus to tak