Academic Program Review
Department of Natural Sciences 2012-2018
Executive Summary
The Academic Program Review for the Department of Natural Sciences includes programs of
Biology, Chemistry, Environmental Science, and Applied Geographic Information Systems
(GIS). The review period 2012-2018 represents a time of great changes in our department,
during which we experienced substantial losses of people (i.e. 25% reduction in faculty
positions) and programs (one major, one concentration, and three minors). These losses were
tempered by student-focused curricular innovations, including the development of a new major
in Environmental Science, two new concentrations in pre-Health fields, and an Associate Degree
for pre-engineering. In addition, we have added new dimensions for student-centered research,
which includes an apiary, a zebrafish aquaculture lab, and enhanced capabilities to study
microplastics.
Throughout this period of change, the quality of the student experience remained our greatest
departmental strength. We continued to provide an excellent science education grounded in
science content, literacy, and skills development, with particular emphasis on providing inquirybased research, projects, and internship experiences. Based on national standardized exams,
students in Biology experienced greater gains in content knowledge than 69% of peers
nationwide, while in Chemistry students consistently scored above the national average in
introductory chemistry (54th percentile), Organic Chemistry (range 45-73 percentile) and
Biochemistry (range 69-88 percentile). Departmental assessment of our senior year experiences
shows that the vast majority of our students are meeting programmatic expectations.
Other prominent departmental strengths include willingness to collaborate and the strength of
research among faculty. Over the past few years, we have worked in partnership with various
groups across campus to create curricular programming in environmental science and
environmental studies and have created an interdisciplinary advisory committee for program
management. Additionally, we’ve worked to increase integration with research institutes LSRI
and LSNERR, and provided input on curricular revisions to courses outside our department in
writing, mathematics, and social work. Over the review period, our faculty have produced
extensive knowledge shared outside of the classroom, presenting and publishing widely in
external venues. Moreover, we have collectively received approximately $2.5M of extramural
funds, primarily competitively awarded, for research projects on various projects related to
aquatic ecology, cancer biology, paleoclimatology, the Great Lakes, groundwater, microplastic
pollution, and plant extracts. All of these opportunities provide direct benefit to students.
A main challenge in our department has been enrollment. Over the review period, our
department took many steps to sway enrollment declines including elements focused on both
recruitment and retention (described in greater detail in the program reviews). In the past six
years, total number of majors has fluctuated between 190 and 225 per year, with a noted increase

of 10% between 2017 and 2018. Presumably, much of this increase is driven by new programs
in Environmental Science and pre-Health fields. In our department, the primary measure of
program productivity, SCH/FTE, has increased by approximately 20-25% from 2013-2014 to
2017-2018 (415, 414, 444, 537, 480 respectively), despite decreases in personnel and
fluctuations in student numbers. This is evidence we are achieving significant gains in efficiency
concomitant with program changes.
We are optimistic about the future and have several goals to meet student needs:
 More effectively recruit students from regional 2-yr colleges by developing up-to-date
articulation agreements and visiting these schools directly in collaboration with our
Admissions office.
 In Chemistry, where the major remains under review, faculty are taking proactive curricular
steps to increase program enrollment.
 Redesign our suspended Broadfield Science Secondary Education major to align the
curriculum with Wisconsin DPI’s new standards (and suspend our Biology and Chemistry
secondary education majors that will no longer lead to licensure).
 Continue to develop the Environmental Science major to improve the student experience and
raise enrollment.
 Harness the resident expertise of faculty from geology and physics to provide new curricular
opportunities that benefit students.

Biology Program
I. Mission and Program Goals
A. Provide your program’s mission statement.
Natural Sciences Department: “Our mission is to foster intellectual growth and career preparation
(graduate programs, professional programs, or work in natural sciences) in accordance with the liberal
arts tradition at UW-Superior. As a science department, we focus on giving students a solid knowledge
base and the skills in their respective subjects. Science students will know, understand, apply, and
communicate the principles and facts related to their particular disciplines.”
Our Program does not have a mission statement separate from that of the Department. We focus on the
biology related concepts and experiences in alignment with this mission.
B. Describe how the program mission is aligned with the mission, vision, values and strategic
priorities of the department and university.
University Mission Statement: “The University of Wisconsin-Superior fosters intellectual growth and
career preparation within a liberal arts tradition that emphasizes individual attention, embodies respect
for diverse cultures and multiple voices, and engages the community and region.”
We provide the biology focus stated within our Department’s mission statement. Our coursework and
content emphasizes local, regional and global topics and issues. Many of our students, staff and faculty
participate in regionally-focused research, community-based internships and academic service learning
projects, and both community and regionally focused field trips, which are emphasized in both the
Department and University mission statements. We teach several courses in the University Studies
Program (USP) that contribute to the liberal arts tradition identified in the University’s mission
statement.
C. Describe how your program’s activities are driven by the mission.
Our Program strives to provide many opportunities for students to learn and practice scientific inquiry,
with research experiments in laboratory courses, engaging students in our research projects, supporting
independent research projects, and analyzing scientific data in our classrooms. Further, we have chosen
to integrate undergraduate research and scholarly creative activities (URSCA) into our program as a
High Impact Practice (HIP). All of these activities, along with community-based internships, provide
students exposure to what science careers will involve and the experience needed to apply for
employment and/or graduate programs. Our small laboratory class sizes and independent research
projects exemplify individualized attention.
D. What collaborations exist between your program and other programs on campus?
Biology majors partake in many of the other courses offered by the Chemistry/Physics and Geology/GIS
Programs within our Department. They also take classes for the Environmental Science Major that the
Biology Program aided in designing with individuals from several other departments on campus. We
also worked with the Human Behavior, Justice and Diversity (HBJD) Department to develop the
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Behavioral Neuroscience Minor. Additionally, many of our courses are commonly included in
individually designed minors for students in the Health and Human Performance (HHP) Department
who plan to apply to physical therapy, occupational therapy and physician assistant graduate programs.
Many of our Pre-Health Biology majors take electives in the HHP Department as well.
As part of a Pre-Health Innovation Grant, our program worked collaboratively with faculty members in
the Social Work Program and the Writing and Library Science Department to develop two new courses
to help meet the prerequisite requirements for several health-related graduate programs (Soc W 344) and
to help better prepare these students for careers in the health fields (WRIT 280). A few years ago, our
program members also met with faculty from the Mathematics and Computer Science Department to
help develop MATH 113 to focus on math needed for science skills.
Our Program also collaborates quite extensively with the Lake Superior Research Institute (LSRI), as
several Biology faculty members have research programs through LSRI and as many of our Biology
majors work at LSRI to perform research or research support.
Our Program staff and faculty often participate in the training offered by the Center for Excellence in
Teaching and Learning (CETL) and have grants focused on the Scholarship of Teaching and Learning
supported by CETL. In addition, our Program has worked with members of the Center for Community
Engagement Learning (CCEL) to develop Academic Service Learning (ASL) projects in one of our USP
courses. We have worked with the staff in the URSCA Program to support students in Summer
Undergraduate Research Fellowships (SURFs), and with the UW-Superior Foundation to find support
for one Biology/Chemistry major to complete a SURF in the Cancer Biology program at the University
of Colorado – Denver every summer. Staff in the Office for Institutional Research and Sponsored
Programs have also provided wonderful support for our research grants that fund undergraduate research
opportunities.
E. Refer to the previous program review and response (provided) and describe how the program
addressed the recommendations made therein. If recommendations were not addressed, please
explain why.
In response to the request to clarify differences between Biology and HHP course offerings:
 HLTH 264/265 offer online labs whereas BIOL 270/280 include on-campus labs, which are
required for many graduate programs.
 As Pre-Health students include majors from both the Natural Sciences and HHP Departments,
we would like to pursue inter-departmental conversations focused on clarifying and
strengthening Pre-Health student curricular needs, including courses focused on medical
terminology, pathophysiology, and epidemiology.
In response to questions about teacher licensure reciprocity, this is a work in progress. Our Department
is currently discussing how to meet the new Wisconsin Department of Public Instruction (DPI)
guidelines (released October 2018) for licensure and consider licensure guidelines in Minnesota,
keeping in mind that our Broadfield Sciences Major Program was suspended in October 2017.
In response to the recommendation for greater collaboration between Natural Sciences and the
Mathematics and Computer Science Department, please see above in I.D. regarding the development of
MATH 113. We also participated in conversations regarding the content of MATH 130.
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In response to recommendations related to better documenting our students’ post-graduation
accomplishments and to explore models of successful senior exit surveys, we are interested in
developing an efficient method to do so, perhaps in collaboration with the Alumni Association.
II. Teaching and Learning
A. Student Learning Outcomes
1. Provide the current student learning outcomes (SLOs) for the program.
Student Learning Outcomes for the Biology Major:
a. Knowledge: Students will develop and apply a broad-based knowledge of concepts and
terminology from molecular, cellular, organismal and ecological biology.
b. Critical Thinking: Students will develop critical thinking and problem solving skills by
engaging in the scientific process.
c. Literacy: Students will develop skills in scientific literacy.
d. Communication: Students will develop skills in scientific communication.
2. Explain the process by which the program’s SLOs are reviewed and revised, including how new
SLOs are developed. Discuss the roles of the program faculty and instructional staff; professional
organizations; employers; and other stakeholders.
Student learning outcomes for the Biology Major are periodically reviewed and revised during Biology
Program meetings. These discussions involve all Biology faculty and instructional staff. During these
discussions the Program considers information from peer programs, information from potential
employers about knowledge and skill bases required for success, and exit surveys given to graduating
Biology Majors. During this review period the Biology Program reviewed existing student learning
outcomes and replaced them with a set of outcomes that make us comparable to our peer programs, meet
the needs of students, and are more effectively assessed.
B. Curriculum
1. Provide a curriculum map showing where each SLO is introduced, reinforced, and demonstrated
within the program’s required or elective courses.
2. Curriculum Map for Core Courses within the Biology Major. We chose to focus on the Core
Courses within the major because all students complete these courses if they complete their entire
degree at UWS. A typical transfer student completes BIOL 330, 340, 440 and Senior Year Experience
at UWS. Throughout our curriculum students are introduced (I) to, reinforce (R) and challenged to
master (M) all of our outcomes.
Course
BIOL 130
BIOL 132
BIOL 330
(Genetics)
BIOL 340
(Ecology)

Critical
Knowledge Thinking
I
I
I
I
R
R
R

R

Literacy
I
I
R
R

Communication
I
I
R
R
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BIOL 440
(Cell Bio.)
Senior
Experience

M

M

M

M

M

M

M

M

2. Referring to the map above (question B1), describe how the structure of the curriculum supports
the program’s SLOs. (Maximum 200 words)
We have intentionally structured our Core Curriculum to scaffold student learning. Our students
complete BIOL 130, 132, 340, and 330 in order (students complete BIOL 340 prior to BIOL 330 due to
scheduling intricacies). This scaffolding is maintained by a series of prerequisites within the curriculum.
For example BIOL 130 is a prerequisite for BIOL 132, BIOL 132 is a prerequisite for BIOL 330 and
340, and finally BIOL 330 or 340 are prerequisites for all other core classes and the majority of our
upper division classes. Therefore by the time students enroll in BIOL 440 or upper division electives
they have been introduced to and reinforced all of our outcomes and are prepared to master our student
learning outcomes. This scaffold approach has been adopted during the current review period.
3. Describe any additional factors that have driven curricular design in the program.
The Biology Program has always tried to maintain and develop a curriculum that meets our students’
interests and needs as well as the needs of the region. We have utilized student exit surveys, external
demands analyses, inputs from prospective employers in the region, and national college and university
standards. The Biology Program lost 1 position during the current review period due to retirement. This
has reduced the number of aquatic ecology courses that we can include in our curriculum. Turnover in
other positions has caused changes in some of our upper division electives that we can offer.
4. Describe any redundancy in course content compared to the curriculum of other programs on
campus, and if such redundancy exists, explain why this redundancy is justified, describe steps
that have been taken to resolve it, or how it can be resolved. (Maximum 500 words)
The Department of Human Health and Performance (HHP) offers a two semester sequence of courses
entitled Human Structure and Function (HLTH 264, 265) that are somewhat redundant with the two
semester sequence of Human Anatomy and Physiology (BIOL 270, 280) offered by the Biology
Program. The BIOL sequence includes a lab section while the HLTH sequence requires an online lab
only. In fact, many HHP students enroll in the BIOL sequence because anatomy labs are often required
for health related graduate programs. The BIOL 270, 280 sequence were the first anatomy courses
developed on this campus and have always been part of the Biology curriculum. Our sequence is
designed to meet the needs of students that intend to attend health related graduate programs (including
medical school) and nursing programs. More recently HHP developed the HLTH 264, 265 sequence to
meet the needs of their majors. Although this redundancy has been identified in multiple contexts (e.g.
Program Prioritization, previous Academic Program Reviews) it has not been resolved.
5. What criteria have your program established to approve IDS/IDM requests?
Approval of IDS/IDM requests is at the discretion of individual academic advisors within our program
and the Department Chair. A Program or Department wide policy will likely be considered in the future
if requests increase in frequency.
C. Assessment
1. List the SLOs that were assessed during the review period.
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a. Knowledge outcome (6 out of 7 years).
b. Communication outcome (all 7 years).
c. Literacy (1 year); this outcome was approved by the Program in 2015-16 following an internal
review of our outcomes.
d. Critical Thinking outcome (1 year); this outcome was approved by the Program in 2015-16
following an internal review of our outcomes.
2. Describe the trends (successes, areas of concern) in program assessment results during the review
period. (Maximum 500 words)
We use a standardized, nationally administered test (ACAT) to assess our Knowledge outcome. Two
advantages that program members value in this tool are that we can compare our program’s performance
to a large number of peer University Biology programs and the exam can be administered in a pre-test
post-test fashion. Therefore we can also compare student gains on our campus to national gains. The
ACAT exam was administered to all graduating senior Biology majors from spring 2012-2017. The
ACAT pre-test exam was administered to all incoming students upon declaration of a Biology major in
fall semesters 2012 and 2013. Cost prohibited continuation of the pre-test. There is not a significant
trend in the overall ACAT percentile rankings through time (Figure 1). Rather there is a great deal of
cohort to cohort variation with percentile rankings differing by as much as 15 percentile in successive
years (Figure 1). Our mean overall percentile ranking for all 6 years is 47.17 (Figure 2). In four of
those years our overall percentile ranking was at 50 or higher. Based on the mean percentile scores for
all six years individual subjects are ordered (high to low) as Ecology, Physiology, Botany, Zoology,
Evolution, Genetics and Cell Biology (Figure 2).
We had 27 students complete the pre and post ACAT Exams. The gains by these students were ranked
at the 69th percentile compared to our peer pool. We feel that this a very positive result for our program.
Even though our students scored at the 47th percentile as graduating seniors, they experienced greater
student learning than 69 % of the programs in our peer group to reach that point as seniors.
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Figure 1. ACAT overall percentile score from 2012-2017.
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Figure 2. Mean ACAT percentile scores for 2012-2017.

The Biology program has developed and improved a rubric to assess our Communication outcome. We
assess communication when students complete their Senior Year Experience which consists of a public
(usually oral) presentation of their capstone experience during our semi-annual Undergraduate Research
Symposium. For the most part our students present scientific information very well. One exception to
this is variability in the amount of biological content included in their presentations. This variation is
due to the type of capstone students complete. Research talks include a great deal of scientific
information, results and data analysis, and conclusions. Internship talks frequently lack all of these
components and simply include a description of activities associated with an internship. Changes made
to our curriculum (described below) have made a steady improvement in the area of content
communication.
3. Discuss how the assessment results have either supported the value of current practices, or led to
changes in the program (curriculum, delivery, resource allocation, etc.). (Maximum 500 words)
We are cautiously optimistic that our practices are supported by our assessment results. However, it is
important to note that pedagogy within our Program has been in constant flux as we have added new
members due to turnover and as each Program member adopts additional best practices to improve
student learning as they progress through our curriculum. The choice of best practices is extremely
varied among our Program membership. The cohort to cohort variation in our ACAT scores makes it
impossible to identify changes to our curriculum or delivery with regards to our Knowledge outcome.
There have been two notable changes to our curriculum during the review period that have been made
because of our revised Student Learning Outcomes and assessment results.
We have structured our Core Curriculum to scaffold student learning (please see section B.2 above).
This structure has also resulted in a shift from Knowledge dominated emphasis in the majority of core
courses to emphases on other important outcomes such as Literacy, Critical Thinking, and
Communication.
We have also created a new Senior Year Experience Course (BIOL 497) that all students must complete
as they prepare for their Senior Year Experience presentation. This course will be required beginning in
Fall 2019. There will now be consistent expectations regarding the type of information that must be
included in a Senior Year Experience presentation (e.g. scientific background, hypothesis/question,
data/evidence, and a scientific conclusion). Now that we have common expectations for our presenters
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we can better assess our Communication, Literacy, and Critical Thinking outcomes. We have developed
a concise list of instructions to inform students of these expectations and a rubric for determining grades
for students in the course.
D. Teaching Effectiveness
1. Provide the instrument(s) used in the program for student evaluation of courses.
Please see Appendices A and B.
2. In what other ways (e.g. peer evaluation) does the program monitor the effectiveness of
instructors?
All faculty complete an annual performance review, which is optional for instructional staff. Further
personnel meetings occur as required. As our Department bylaws state, “We encourage other evidence
of teaching effectiveness such as peer evaluations based on classroom observations of teaching,
assessments of student learning, course assignments, exams, syllabi, and examples of student work. Our
Department also values continual improvement of teaching as well as teaching that happens outside the
classroom, including: mentoring students in research activities and internships, sponsoring students
working on independent projects, participating in curriculum development and improvement, innovating
and experimenting with teaching and learning, incorporating scholarly activities into classes, receiving
teaching awards and recognition, and using science teaching best practices.”
3. Describe how the program utilizes university resources to promote effective teaching. (E.g.,
CETL, OPID, development grants, etc.)
Many faculty and staff members in the Program participate in CETL trainings and activities. We have
also traveled to seven educational development conferences within UW-System and nationally, which
have been supported by a combination of funds from our Department, Faculty Development Grants (2),
the Dean of Faculty, the Provost, and Independent Learning. We apply the content and resources we
receive through these trainings to our individual courses and to Program planning.
4. Has the program used the results of teaching effectiveness evaluations (e.g. peer evaluation or
student evaluation; see questions 1, 2 above) to inform program changes during the review
period? If so, describe the process.
Most curricular changes within the Program made in response to teaching effectiveness evaluations are
made on an individual basis within courses.
III. Program Resources
A. Faculty and Staff
1. List the current program faculty and staff members. Explain departures and new hires since the
last review (Data sources: personnel files, HR).
The Biology Program currently employs six tenure-track faculty members Drs. Ed Burkett, Nick Danz,
Shanna Nifoussi, Jenean O’Brien, Kurt Schmude (0.67), and Jeff Schuldt.
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Since the last Program review in 2012, Program members Drs. Ralph Seelke, Mary Balcer, and Michelle
Arnhold have left the University. We were granted approval to hire two replacements for the three
departures, namely Dr. Jenean O’Brien and Dr. Shanna Nifoussi. One position was not replaced.
In Biology, we have not traditionally been authorized to hire renewable instructional academic staff
members, whereas we have hired typically about 1 FTE adjunct staffing annually on non-renewable
contracts. Ms. Rachel Portinga and Dr. Michelle Gutsch serve in this role currently.
Ms. Sandy Orr serves as our academic department associate 100% and Mr. Reed Schwarting is a
horticultural technician (greenhouse) working on a limited term appointment approximately 33%.
2. Describe the use of part-time instructors vs full-time instructors/faculty. Note the ratio of parttime to full-time instructors, and explain why this ratio is or is not appropriate to ensure the
quality of the program. If the program regularly uses part-time instructors, explain whether this
use is sustainable and why it is necessary.
The Biology Program does not have renewable instructional academic staff positions. We regularly hire
part-time adjunct instructors, with an average about one FTE per year (over past 3 years 1.2, 1.3, 0.9
FTE). The FTE fluctuates annually in response to various factors including Department chair release,
faculty on research or administrative reassignments, faculty open lines, and course demand. With
current staffing, we envision the FTE for adjunct positions will decline to a value nearer 0.5 annually.
This would bring the ratio near 0.5:5, which seems reasonable to ensure the quality of our program and
allow for flexibility of course offerings with small faculty load changes due to the factors listed above.
3. What program-level support is provided to faculty and staff for professional development,
retention, tenure, and promotion process? (Include program financial resources; mentoring; and
revision of departmental tenure/promotion criteria in bylaws since the last program review.)
The Department makes available $3000 annually from S&E funds and Distance Learning revenue
sharing for the purpose of faculty and staff professional development. The funds are awarded based on
the merit for individual proposals submitted to the Department. Typical development activities include
travel to professional conferences or training workshops. The funds are available to all members of the
Department, and tend to be awarded primarily to faculty working towards tenure. We have awarded
funds in several instances to adjunct staff on part-time appointments.
Our Department has a robust mentoring plan for new faculty.
In 2017 our Department collaboratively revised our bylaws to clarify processes and requirements for
retention, tenure, promotion, and post-tenure. We clearly outlined what our Department values as
contributions for these performance milestones. We share the bylaws with new faculty and archive them
in a shared directory available to department members.
4. Referring to CUPA data (http://www.cupahr.org/surveys/results.aspx), and additional data
relevant to the program (discretionary), discuss whether the program faculty and staff are
receiving competitive pay and benefits, and if not, how they fare with the current labor market
salary reports.
As with other disciplines across campus, Biology faculty and staff are compensated lower than their
peers. The UW-System accountability dashboard (https://www.wisconsin.edu/accountability/facultyand-staff/) indicates faculty in general are compensated approximately 22% lower than peers on average.
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Comparisons with 2017-2018 Salary Data averages from CUPA (The College and University
Professional Association) found on the HigherEd Jobs website show similar results (figure below).
Annual salary for Senior Lecturers, which is standard across campus, is also significantly lower than
national averages.
2018 Biology faculty salaries and comparisons with CUPA salary data from
Baccalaureate institutions
Years
on
CUPA
Faculty
Rank/Position
Faculty
Salary
Avg. Difference
Senior Lecturer*
41,400 50,231
-21%
1
Assistant Professor
1
50,500 56523
-12%
2
Assistant Professor
4
51,561 55844
-8%
3
Professor
11
59,868 77270
-29%
4
Professor
12
59,874 77270
-29%
5
Professor
18
64,035 77270
-21%
6
Professor
28
68,724 77270
-12%
B. Facilities
1. Explain whether the classroom facilities and labs typically used by the program are adequate for
the program course offerings (separate from technology – see below).
Most of the classrooms in Barstow Hall used by the Biology Program were remodeled in 2011, thus they
are adequate for our needs. One room that was not remodeled -- Barstow 114 -- is somewhat outdated
and is in need of new tables, countertops, and cabinetry. This room is used for many introductory
Biology lab courses and is the primary classroom for upper-level organismal classes. While the quality
of the room is marginally sufficient for our needs at this time, we hope this room will receive
remodeling funds in the next few years. We have put in funding requests to facilities management and
are aware this room is under consideration for construction.
2. Explain whether the office facilities for program faculty and staff are adequate for their needs
(with respect to number, size, furnishings, and equipment).
Biology faculty and staff have enough offices of high quality.
C. Technology, Library, and Other Resources
1. Discuss the technology and associated support used by the program on a regular basis. Explain
whether the existing technology and support services are up-to-date and adequate for the
program. What other technology/resources would enhance your ability to enroll and retain
students?
The Biology program routinely uses a wide variety of technology ranging from typical computers and
software to highly-specialized laboratory equipment and an analytical programs. Our lecture and
laboratory rooms are currently equipped with adequate computer and video technology for presenting
information to our students. One exception is room SWEN 1013, which is in need of updated video
capabilities. Our students’ ability to use computers in the classroom is limited. We currently possess a
cart that houses laptop computers that can move to various classes when needed. The number of
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computers and the technology on these computers are inadequate for our students. These computers and
the software need to be updated on a regular basis.
Technology for the sciences more importantly represents equipment and supplies. Possessing scientific
technology is a key component for any science program in attracting, retaining, educating, and preparing
students to become scientists. In Biology, our faculty routinely use the following equipment and
supplies:
a. Microscopy: microscopes, optics, digital photography, binocular spotting scope.
b. Ecology: Vernier equipment/sensors/software and technology; radio telemetry equipment,
hydrolab, boat.
c. Cellular/Molecular: physiology equipment, autoclave, centrifuges, incubators, water baths,
gases in the labs, agarose and polyacrylamide gel electrophoresis equipment, Western
blot equipment, a thermocycler for PCR (polymerase chain reaction), a 96 well plate
reader (spectrophotometer) and a dual fluorescent compound microscope. We are
planning the purchase of a laminar flow hood to conduct pertinent research in one core
course (BIOL 440) and several upper division electives.
These pieces of equipment and supplies must be maintained, repaired, updated, and replaced on a
routine basis. The support needed to accomplish these tasks is currently provided by our faculty.
2. Evaluate the library resources supporting the program.
Support from the Jim Dan Hill Library has been substantial to the Biology Program. A liaison within
the Program has been established with the Library.
BOOKS. Since FY 2015, more than 350 biologically related books have been purchased that were
requested by our faculty and staff or requested directly by library staff. There are now more than 2,500
biologically related books housed in the library, with another 7,500 books electronically available.
JOURNALS. Presently, only six biological journals are purchased that are not available through a
database. Nearly 1,800 biological journals are now readily available through several electronic
databases that are accessible to everyone at UW-S.
FILMS. Films are available through Films on Demand, Kanopy, and from hard copies housed at the
Library. Since FY 2016, an average of 517 “video plays” have been tabulated.
PRINT COLLECTION USAGE. Since FY 2016, student loans of materials have averaged 50 per
year, while faculty and staff loans have averaged 41 per year.
DATABASE USAGE. Faculty, staff, and students in our Program have extensively used the databases
available through the Library. In the past three fiscal years, the number of requests and views of
electronic materials has averaged 375 per year. In addition, the number of searches has averaged 1,044
per year. These numbers represent only the biological requests, views, and searches performed on
databases other than the massive JSTOR database, which records these events for all fields in science,
not just those for biology. There were 10,708 requests, 5,203 searches, and 309 views on average for all
fields of science using JSTOR over the past three fiscal years.
INTERLIBRARY LOAN. The Library’s interlibrary loan capabilities have been outstanding. Nearly
any article, book, or item can be obtained when needed.
PROGRAMS. The librarian staff have been trying to determine how the Library can help faculty, staff,
and students in the future. They have developed a program entitled “Get Stuff Done” in which students
can receive research assistance from librarians to complete assignments and papers. Also, the instructor
and students of certain biology classes have worked directly with librarians during class periods.
3. Describe and evaluate the other resources supporting the program. For example, has the program
had success/lack of success in applying for ClassMod or LabMod? Have special software
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programs been considered and their availability extended into labs (including library) for student
use?
The Biology Program typically submits a proposal for ClassMod and LabMod funding annually. We
have been quite successful – over the past few years, we received funding to:
a. reposition the projector and screen in a SWEN classroom to be better positioned for students.
b. purchase and install a laboratory-grade ice-maker to support lab activities and student-faculty
research.
c. purchase and install a laboratory-grade dishwasher to reduce student time on this task.
d. purchase and install computer stations for classroom BARS 214.
Our Program also receives funding each year through the Differential Tuition (DT) program. All
courses in Natural Sciences are assessed a fee of $12 per credit in addition to normal tuition. For
Biology, this translates to approximately $17,000 for supplies and equipment, particularly items that
increase the technological capacity of our program. Funds are also used for maintenance and
replacement. Prior to DT, our lab instrumentation and field equipment was woefully out of date. DT
funds are also used to provide funding for student assistants, student research, and field trips.
Special software programs are used in the Biology Program, which include the following:
a. SimBio – a software program for BIOL 330 is supported each year by differential tuition.
b. Software for Geographic Information Systems (GIS) is used by many Biology majors who are
obtaining a minor in GIS.
c. Image J Analysis software (publicly available).
d. SPSS statistical program.
The Lake Superior Research Institute (LSRI) supports the Biology Program in many ways, including the
following:
a. We rent or share equipment and supplies for field and laboratory work.
b. We share space for research and storage.
c. We use or rent vehicles such as the truck, boats, and trailers.
d. Our students are offered internships and assistantships to work with LSRI personnel.
e. LSRI personnel provide expertise in several classes, which assists in retaining science students
in our Department and Program. They also promote the recruitment of students in
science for our Department and Program by specifically participating in preview days and
the annual community event called Science Fest.
IV. Program Productivity
A. Graduation, Retention, Enrollment, and Credit Hour Production
1. System policy requires that a major/minor must sustain an average of five graduates per year over
a five-year period to remain viable. Review your graduation data (provided) and, for any majors
or minors that do not meet this average, discuss and describe what actions the program is taking
or planning to take to address this.
Table 1: Number of graduating students with declared Biology majors for each of the last 5 academic
years, along with the 5 year average.
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2013-14
Biology

24

27

27

30

31

5-year
average
27.8

Biology Education

0

1

0

2

0

0.6

5

1

Biology: Prehealth
Biology (minor)
Biology Education
(minor)

2014-15

2015-16

2016-17

2017-18

1

3

3

0

4

2.2

0

0

0

0

1

0.2

The Biology major exceeds the number of students graduating each year in order to remain viable. Over
the last five years, our graduation rate has remained consistently around 30 students. The Biology: PreMedicine and Health concentration is a relatively new major and graduated 5 students in its first year.
We are anticipating at least that many graduates this year. There is no cost associated with the Biology
minor as all classes within the minor are also required for the Biology major. We believe that having the
Biology minor as an option allows students, who started as a Biology major and then changed to a
different major, to obtain credit for the courses they have completed. Additionally, as the Environmental
Science major continues to grow, we believe that the Biology minor is a good option for this population
of students. Since there are clear populations of students for whom the Biology minor is a good option,
we will work to inform students of this possibility through advising sessions and would hope to see an
increase in minor enrollment in the coming semesters.
As the DPI requirements change for science licensure requirements, the Natural Science Department as
a whole is discussing modifying the existing education majors to best meet the changing requirements.
Based on these discussions, we believe the Biology Education major will be phased out over the next
year.
2. The university has set Strategic Management Enrollment Goals for retention (provided in
Department Annual Report). Review these goals and your program retention rates. Does the
retention rate for your major/minor program meet or exceed the university’s goals? If not, what
actions is the program taking to increase retention rates? If your program exceeds the goals for
retention, describe your successes in implementing retention strategies.
Table 2: Average retention and graduation rates for new freshmen and transfer students who declared a
Biology major when they started at UWS. Graduation rates include all students who initially declared
Biology majors, even if they graduated with a different degree. Four-year graduation rates include
cohorts between 2007-2013, 5-year graduation rates include cohorts between 2007-2012, and 6-year
graduation rates include cohorts between 2007-2011.
1st
Biology Majors
New Freshman
Biology Majors
Transfers

Average retention rates
to 2nd
2nd to 3rd
3rd to 4th

71%

55%

71%

44%

49%

Graduation Rates
4 years
5 years
6 years
26%

41%

44%

41%

49%

48%
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Looking at the persistence data, it appears that the students who are leaving the Biology major are
leaving the college, not going to a different major. Often when students leave either the Biology major
or UWS, we do not necessarily learn why. When exit surveys have been emailed to students, the
feedback has been helpful (as discussed below), but sporadic. Similarly, surveys of students enrolled in
BIOL 130 have also sought to address this question and the feedback has been helpful in guiding our
program – level discussions. Moving forward we hope to gather more information upon which to
formulate changes.
In the information provided by students who have left the Biology major or UWS and students enrolled
in BIOL 130 who indicate that they are considering transferring, the reasons for these changes are wide
spread. Some students see UWS as a place where they can “try-out” college to see if it is the right fit,
and if successful they plan on transferring to larger schools. Some students like our small campus and
class size, but transfer due to the lack of diversity in course offerings and majors. Another population of
students are happy with the major, but struggle in core courses that are often taken during their first or
second year. Challenges in student preparedness for taking multiple, simultaneous lab courses has been
discussed previously and we plan on further discussions in the coming semesters.
3. Review the overall program enrollment data for declared majors and/or minors for the review
period and discuss the trends.
Table 3: Total enrollment of students in the Biology major for the last five academic years and including
Fall 2018.
Total enrollment

2013-14

2014-15

2015-16

2016-17

2017-18

2018-19

Biology (major)

160

155

150

155

149

151

Table 4: The number of new freshmen and transfer students entering UWS as Biology or Biology PreHealth majors for the last five academic years and including Fall 2018.
Incoming
Students
Biology Majors
New Freshman
Biology Majors
Transfers
Pre-Health Majors
New Freshman
Pre-Health Majors
Transfers

2013-14
(F,S)
30, 2

2014-15
(F,S)
31, 2

2015-16
(F,S)
27, 1

2016-17
(F,S)
24, 2

2017-18
(F,S)
17, 0

2018-19
(F,S)
17,

10, 1

10, 7

11, 4

10, 7

5, 6

15,

6, 1

8,

1, 0

2,

The Biology Program consistently enrolls around 150 majors each year, and has a 5th semester
persistence rate of 56%, which is higher than the general persistence rate of UWS. Our graduation rate
of Biology minors remains relatively low, averaging 2.2 per year over the last 5 years.
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Looking at the number of new freshmen and transfer students into the Biology Major and/or the
Biology Pre-Health Major there has been a decline in incoming students from around 30 in 2013-14
and 2014-15 to around 24 for the past three years.
3. Using the five-year course enrollment data provided, identify those courses that on average enroll
fewer than the minimum number of students per section recommended by campus administration
(currently 10 students per section minimum). For each, explain why the course is sustainable with
such low enrollment, or any changes being made to the curriculum to eliminate/consolidate lowenrolling sections.
Our Program has taken a number of steps to ensure that enrollment in classes is at a sustainable level.
One of the steps that has been taken is that classes that are scheduled that have low student enrollment
are cancelled prior to the start of classes, and the instructor is reassigned to another class. When classes
are cancelled after registration has begun, those students who had initially enrolled in the cancelled class
will select a different elective course, increasing the enrollment in that class, preventing multiple classes
from running simultaneously with low enrollment.
Table 5: Student enrollment for the past five academic years in classes whose average enrollment over
that time period has been less than 10 students.
Course
BIOL 335 (Fall)
Aquatic Entomology
BIOL 367 (Spring)
Ornithology
BIOL 365 (Fall)
Entomology
BIOL 432 (Spring)
Animal Behavior
Lab
BIOL 484 (Fall)
Fish Population

2013-14

2014-15

2015-16

7
7

2016-17

2017-18

6
8

12

2018-19

Average

10

7.6
9

7
3

9

3

4

6.5

One of the more long-term steps that has been taken over the last 5 years is to look at the longitudinal
data and make changes to course scheduling to increase enrollment. Specifically, when mapping
curriculum the Department examines enrollment data and other elective course offerings and has made
changes to the semester when electives are offered, and has increased the staggering of electives. For
example, when BIOL 355 was offered in the Fall semesters of 2013 and 2014, the average enrollment
was 7.5 students. When the course was staggered and offered in the spring semester, enrollment
averaged 23 students. Since we have started the Biology: Pre-Health concentration, we have made sure
in our curriculum mapping that we are offering an elective in Pre-health each semester, which has led to
adjustments in course offerings, leading to increased course enrollment.
An additional factor that is considered when assigning and scheduling courses are the high enrollment
classes offered through our program, for example BIOL 100, which has averaged 54 students across 3-4
sections each semester for the past five years. These courses that have high student-credit-hour
production allow our faculty to then teach higher-level electives that have fewer enrolled students while
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maintaining consistent credit-hour production. Over the last five years, the student-credit-hour
production by our program has consistently been around 3000 hours -- one of the highest at UWS (HHP,
WRIT, MATH, COMM), with SCH/FTE averaging over 400 annually.
4. Summarize the faculty and staff teaching and advising since the last review:
Table 6: Classification, Teaching equivalent, student credit hour production and average number of advisees
for teaching faculty and instructional academic staff over the last five academic years. Members of the
Biology Program who taught for only a portion of the time period under review are indicated in the first
column. The student-credit-hour production for those individuals is an average number based on fall course
load calculated using a UW Systems’ formula for the time period that they taught within the program, and is
indicated with an asterisk (*). For the current faculty, the student-credit-hour production is a total of their
Fall 2017 and Spring 2018 course load and is indicated by a double asterisk (**).
Name

Classification

Teaching
FTE

Avg. #
advisees

1.0

Reassignment StudentFTE
Credit- Hour
production
119.4*

Arnhold,
Michelle
(F13-S16)
Balcer, Mary
(F14-S16)
Burkett,
Edward
Danz,
Nicholas
O’Brien,
Jenean
(F15-S18)

Faculty

Faculty

0.5

0.5

7*

35.3

Faculty

1.0

458**

26.3

Faculty

0.5

0.5

178**

28.6

Faculty

1.0
0.58 (F17,
S18, F18)

331**

30.4

0.42 (F17,
S18, F18)

Portinga,
Rachel
(F15-S18)

Instructional
Academic
Staff

1.0

506**

N/A

Schmude,
Kurt
Schuldt,
Jeffrey
Seelke, Ralph
(F13-S15)

Faculty

0.67

633**

17.4

Faculty

1.0

424**

28.6

Faculty

1.0

230*

22

0.33

21.8

5. Referring to the response to Question 5 above, discuss inequities in faculty and staff student credit
hour production and advisees. What is being done to create a more equitable load?
Within our Program, we feel that the teaching and advising load is equitable. Each faculty teaches to
their strengths, and courses are distributed so that everyone is teaching a core required course as well as
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upper level electives. Differences in credit-hour production for the 17-18 academic year among Program
faculty may represent semesters where student enrollment was higher or lower than previous semesters.
As a Program, our advising load is higher than other Programs within our Department. We would like to
explore options to reduce other required components of our job, such as decreasing our expectations for
service to reflect our higher advisee load.
6. Discuss other responsibilities carried by program faculty and staff, particularly those resulting in
overtime, whether paid (overload) or unpaid. Explain why this overtime is necessary and whether
it is sustainable.
Faculty within our Program spend a considerable amount of time aiding students with research and
helping students prepare to present their work for BIOL 491: Research in Biology, which does not count
toward our teaching load. The 63 credit hours for BIOL 491 recorded since our last report is a vast
underestimate of the faculty effort, as each student works roughly 45 hours for each credit they complete
and this work often requires faculty supervision/assistance. Additionally, since our last report, Biology
Program faculty combined have accumulated 108 credit hours of BIOL 496: Internship, which do not
count toward our teaching load, and can require anywhere from 2-10 hours per student to help with
presentation preparation.
In addition to our hands on work with students on the BIOL 491 and BIOL 496 discussed above, there
are a number of job positions that we must fulfill in order to keep our research and laboratory course
projects running to allow students the opportunity to participate.
a. Animal Care Facility – maintenance of the apiary, zebrafish, and cockroach facilities
b. Prep Room Manager – managing the student workers; ordering, prepping, and maintaining
supplies for laboratory classes.
c. Report writing – institutional reports as well as reports associated with grants received from
outside agencies.
d. Creating the Institutional Animal Care and Use Care (IACUC) to support animal research
e. Greenhouse management and supervision
B. Demand Analysis
1. Review the national SAT and ACT summaries of major preference and other relevant sources.
Analyze the projected student demand for the majors/minors in your program.
ACT and SAT yearly summaries were reviewed to examine the student demand for majors, Sciences:
Biological and Physical and Health Sciences and Technologies on ACT, and Biological and Biomedical
Sciences and Health Professions and Related Clinical Sciences on the SAT based on the major indicated by
students. Both nationally and in Minnesota and Wisconsin the demand for both majors has remained fairly
steady since 2012 (see Figure 1). Students in Minnesota and Wisconsin taking the SAT showed a slightly
higher preference for Biology majors and slightly lower preference for Health Professions majors compared
to national preferences, while students taking the ACT showed lower preferences for both majors compared
to students nationally. Overall these data suggest a consistent demand for the majors taught within our
program.
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Figure 7. Student demand for program majors. The demand for the majors offered by the Biology Program,
specifically Biology/Biomedical Science and Health Professions/Clinical Science from students graduating
in 2012 through 2017. There is consistency in the major demand from students nationally (blue columns),
students in Minnesota (yellow columns) and students in Wisconsin (green columns). Data is compiled from
the SAT Suite of Assessments Annual Report.
2. Use the NACE Job Outlook Report and other relevant sources (ex: Career Services Survey of
Graduates) to provide analysis of the expected external demand among employers for the degrees
offered in your program.
Midwest is expecting to see a 10.4% increase in hiring new college grads. Among the top degrees in
demand, 40% of respondents were interested in hiring students with Math and Sciences degrees, while
6.1% of respondents were interested in hiring students with a healthcare degree. Among math and
science degrees, 14.3% of respondents were interested in hiring students with Biology degrees (81.6%
Math degrees, 28.6% chemistry degrees, 14.3% Environmental Science degrees).
Attributes employers seek: problem solving skills (82.9%), ability to work in a team (82.9%), written
communication (80.3%), analytical/quantitative skills (67.5%), verbal communication (67.5%),
technical skills (59.8%). Teamwork was rated as the most important career readiness competency;
critical thinking/problem solving was 3rd, oral/written communication was 4th. All three competencies
were considered essential by respondents. [It is important to note that these are attributes across fields,
not specific to science].
When looking to hire graduates, internship experience in industry was the most important attribute (4.4
on 5.0 scale), more important than major (3.8), general work experience (3.7), GPA above 3.4 (3.4),
school attended (2.8), volunteer work (2.7). [It is important to note that these are attributes across fields,
not specific to science].
C. Service to University Studies and Other Programs
1. Refer to the table (provided) listing course number, title, credits, and requirement category for all
University Studies courses offered by your program. How often are these University Studies
courses offered?
Requirement Category - Environmental Course
Bio 100 (Environmental Science, 2 cr) on campus – every Fall and Spring
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Bio 100 (Environmental Science, 2 cr) online – every Fall, Spring, Summer, and J-term
Bio 170 (Biological Inquiry for Teachers, 2 cr) on campus – every Fall (starting 2018)
Bio 170 (Biological Inquiry for Teachers, 2 cr) online – every Fall, Spring, and Summer (starting 2018)
Requirement Category – Lab Course
Bio 115 (Human Biology, 4 cr) on campus – Every Fall
Bio 115 (Human Biology, 4 cr) online – Summer 2013, 2016, 2017, and 2018 + Fall 2013 and 2015
Bio 123 (Concepts in Biology, 4 cr) on campus – Every Spring except 2017
Bio 123 (Concepts in Biology, 4 cr) online – as needed – Fall 2014, Spring 2017, Fall 2018
Bio 130 (Principles of Biology I, 4 cr) on campus – Every Fall and Spring
Are these University Studies offerings filling to capacity? If not, discuss the rationale for the
frequency of offering, in light of enrollment concerns; or discuss plans to adjust the frequency of
offering so that courses reach capacity.
Typically, yes they all fill to capacity. Specifics are below.
Bio 100 (online and on campus) –Demand is so high, we frequently allow students to enroll above the
course capacity or open additional sections, which have filled anywhere from 80-100%.
Bio 170 is newly offered this semester. Enrollment is 60-75% filled. This course is a requirement for
incoming TED (Teacher Education) majors, but not for TED majors that began before Fall 2018. As
TED is the largest major on campus and online, we anticipate that this course’s enrollment will increase
in the future. Even at a smaller percentage, this course is required for TED students, and will need to be
offered. This course is offered on campus every fall, and online every semester including summer to
meet the larger demand of online TED students.
Bio 115 (online and on campus) – enrollment ranges from 50% to over 100% since our last report. Bio
115 has filled to capacity the last two years because we only offered one section. In a few previous
semesters, two sections were opened, but did not completely fill, leading to the 50% enrollment rate.
This is a very popular lab course on campus and we anticipate no challenges with reaching future
capacity, particularly when only one section is available.
Bio 123 (online and on campus) – enrollment ranges from 60% to over 100%
Bio 130 – enrollment is frequently at 90+% or has required opening additional sections, which have
filled anywhere from from 60-100%,
2. List the courses in your program (including general education courses, courses used in IDS/IDM,
etc.), that act as service courses to other majors/minors (list each course number, title, credits, and
which major/minor uses the course). How does this service load affect (negatively or positively) the
program’s other responsibilities: for example, courses required for majors/minors, or program
administration?
Biology offers many courses in two University Studies categories – Environmental Science, and Lab
Science. As such, we help support students with every major or minor on campus as they complete their
USP requirements. Information about specific courses are below.
Bio 100 (Environmental Science, 2 cr) is a requirement for the Environmental Science major.
Bio 115 (Human Biology, 4 cr) is a requirement for the Social Work major and Behavioral
Neuroscience minor.
Bio 130 (Principles of Biology I, 4 cr) is a requirement for the Environmental Science major.
Bio 170 (Biological Inquiry for Teachers, 2 cr) is a requirement for all incoming TED majors.
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Bio 270 (Human Anatomy and Physiology I, 4 cr) and Bio 280 (Human Anatomy and Physiology II, 4
cr) are both very frequently used by students with the HHP (Human Health and Performance) major as
they prepare for graduate school. The anatomy and physiology courses offered by the HHP program do
not meet the requirements of many graduate schools, but Bio 270 and 280 do meet these requirements,
so students enroll in the Biology courses. These two courses are also electives for the Behavioral
Neuroscience minor.
Bio 405 (Neurobiology, 3 cr) is an elective for the Behavioral Neuroscience minor.
Numerous biology courses are electives for the Environmental Science major, and are frequently taken
by students with a Chemistry major.
This service load positively affects the Biology Program because it attracts a diversity of students into
the biology classroom. It also promotes interaction of Biology Program faculty and staff with faculty
and staff in other departments and offices across campus. Both of these interactions allow the Biology
Program to spread their enthusiasm about science and promote the interdisciplinary opportunities related
to biology.
D. Additional Contributions
1. Discuss in narrative format the notable service contributions that the faculty and staff in your
program have made to the students, program, department, university, or discipline/profession
since the last review period. (Maximum 300 words)
Students
Notable contributions to students included our participation in all Preview Days and SOAR events,
along with many face-to-face visits with prospective students and their parents. Faculty were advisors
for several student organizations. We organized or participated in several “Career Panels” and
STEM career community events at area locations for the benefit of student enlightenment. We
brought students to regional and national scientific meetings. Numerous letters of recommendation
(or phone interviews) were written for students pursuing scholarships, graduate schools, and jobs. We
have helped organize, moderate, and evaluate our Undergraduate Research Symposium.
Program & Department
Faculty received several teaching grants to improve the curriculum for our program. Faculty
participated in the Women of Science Program sponsored by UW-System, resulting in three doctoral
candidates being hosted by us; they were able to experience professional life at a small, teaching college.
University
One of our members was the Chair of the General Education Committee that oversaw the rebuilding of
the University Studies Program. This action was a major time commitment and a heavy workload, but it
helped realize the reaccreditation of our University.
Our beekeeping program sparked a lot of attention on campus and in the community. A total of five
well attended, well received workshops on beekeeping were provided by one faculty member. Another
workshop on aquatic invertebrates was aimed at youngsters at the library in Hayward, WI.
Our biggest event is the annual Science Night/Fest. Each year about 80 students, nearly all Natural
Sciences Department faculty and staff, and about 25 other scientifically related groups in the area
participate in activities that showcase science. This event brings around 1000 community members to
our campus for several hours of fun and fascination.
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Discipline/Profession
Our members were reviewers of submitted articles in peer-review journals and books. One member was
invited as an expert for a regional BioBlitz at Interstate State Park in WI.
2. Briefly describe any grants, fellowships, and other external funding awarded to faculty/staff in the
program since the last review period. (Maximum 200 words)
Faculty within the program have been very active with writing, receiving, and managing externally
funded projects. A total of 74 projects were acquired since fall 2012, totally more than $2.768 million
dollars, with an average of $37,407 per project. These funds originated from 24 different funding
sources. Most of the projects included funding for students to obtain valuable research and job-related
experiences.
3. Describe notable achievements among program faculty and staff in research, scholarship, and
creative activities since the last review period. (Maximum 200 words; you may provide an
appendix if you wish to include more detailed information)
The achievements of the faculty have included the following:
a. 7 scientific papers published in 5 different peer-reviewed journals.
b. 16 technical reports submitted to clients in completion of funded research.
c. 15 presentations in the form of an invited talk or a poster session to local and national
conferences.
d. submission of a patent as part of the beekeeping research.
e. Dr. O’Brien received the Spirit of Superior Faculty Award 2016-2017.
f. Dr. Schmude received the Excellence in Scholarship Award 2016-2017.
V. Synopsis and Future Planning
A. Retrospective review:
1. What were the program’s challenges, strengths, weaknesses, and opportunities during the review
period?
2. How has the program addressed its challenges and weaknesses during the review period?
Challenges


Increasing retention and recruitment of biology majors. The number of Biology majors has
remained relatively stable over the past 5 years and the Biology Program’s graduation and retention
rates are consistent with the University as a whole. Even so, the Biology Program is concerned about
increasing both our retention rates and the recruitment of new Biology majors.
o Solutions: The Biology Program has addressed recruitment and retention problems by
developing and promoting a new Pre-Health concentration that will attract students interested in
the health field, an area predicted to demonstrate both need and growth over the next several
decades. The Biology Program also strongly supports the new Environmental Science major,
which has a substantial biology emphasis and represents an area of growth for the Biology
Program. In addition, transfer students are coming to UWS due to multiple articulation
agreements developed with regional two-year campuses and the Department continues to work
with Admissions to develop new articulation agreements and to educate and empower
professional recruiters to seek quality students via recruitment activities and social media.
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Lastly, the Biology Program supports and sponsors the student organization known as Students
of Science in its efforts to promote science education via its annual “Science Fest.” Each year
over 1,000 members of the Duluth/Superior area community come to UWS for Science Fest to
learn about science and see the opportunities that UWS has to offer.


Changes in faculty due to retirement and downsizing of Biology Program faculty due to
retirement and non-renewal of a position. Over the past seven years, three Biology faculty have
retired or left the University, which resulted in the hiring of two new faculty and the loss of one full time
position within the Biology Program. Changes in staffing within the Program occurred simultaneously
with University program prioritization. Loss of one full FTE and mandatory program prioritization
resulted in cancelation of multiple low enrolling or antiquated courses in addition to courses the
Program no longer had the expertise to teach due to loss of staffing.
o Solutions: On a positive note, prioritization and changes in staffing gave the Biology Program
the opportunity to review its curriculum and make thoughtful changes to address the needs of the
University and our majors. Although multiple courses were permanently removed from the
curriculum, the Program faculty took the opportunity to redesign and scaffold the curriculum,
develop new high demand program initiatives (Pre-Health Concentration), and add several new
courses to better fit the program’s long-term goals and new faculty.



High advisement load compared to faculty in other programs and departments. Due to the large
number of majors, Biology faculty average 30 advisees. Compared to other faculty within the
Department, Biology faculty spend a disproportionate amount of time with advisees selecting classes,
discussing career opportunities, solving academic problems, pursuing professional programs and
opportunities, and writing letters of recommendation. In addition to teaching, scholarly activity, and
service; advisement consumes a substantial amount of time and effort.
o Solution: There is an inequity within the Department of Natural Sciences regarding advisement,
but there appears to be no simple solution. The Biology Program has discussed the possibility of
a reduction in University service, such as committee assignments, to compensate for the
additional time and effort associated with quality advisement. The Biology Program takes
advisement seriously! Without excellent advice from the date of entry to graduation, our
students will not be successful and our Program will not retain and recruit quality students. Our
Program’s success is dependent on our students’ success. Great advisement is critical, but the
burden of providing this service should be equitable and fairly compensated. We therefore ask
faculty governance and administration for support in solving this problem.



Student attitude and lack of academic preparedness. Lack of study skills, lack of ability to
effectively time manage, poor math skills, and a sense of entitlement, all lead to compromised academic
success for many incoming, traditional students. Unfortunately, many students entering UWS are not
successful because they are not prepared for the rigors of college. Lower than expected academic
success of students is evidenced by recent increases in DFW rates associated with introductory and
gateway courses in the Biology major.
o Solutions: Addressing student challenges has been a major focus of the Biology Program over
the past several years. Biology faculty teaching University Studies courses and gateway courses
for Biology majors have spent countless hours pursuing ways to address the problems that
prevent student success. Unfortunately, there is no one solution, so over the past several years,
teaching strategies, best practices, course content, and faculty-student interactions have been
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modified to address the myriad of reasons some students are not successful. There is no magic
pill! There is no doubt that better prepared students are more successful, so we are interested in
working toward helping our students to be better prepared. A multitude of programs exist on
campus to assist students in need of assistance, and Biology faculty encourage students to use
these programs. Additionally, our Bio 100 classes currently use the supplemental instruction
(SI) program. In summary, the Biology Program continues to address student success, because it
is critical to the success of the program.


Additional responsibilities associated with assessment and annual reports has led to faculty
burnout. Over the past several years, faculty across campus have been burdened with an onslaught of
required activities such as writing new personnel rules, assessment activities and reports, and annual
performance reviews. Faculty are already teaching 12+ contact hours, conducting scholarly activities,
conducting undergraduate research, participating in programmatic, departmental, and campus
committees, and advising students. These extra burdens are leading to faculty burnout and products
(assignments, feedback, reports, etc), which could be substandard because our time is spread too thin.
Each time an additional responsibility is added to our workload, all of our other activities suffer for there
are simply not enough hours in a week to complete all of the tasks.
o Solution: The easiest solution to this challenge is to reduce or streamline the number of
“additional” responsibilities imposed on faculty by the administration and faculty governance.



Lack of cooperation and collaboration between the Department of Natural Sciences and the
Department of Human Health and Performance (HHP) has led to multiple cases of course
duplication. Over the past 20 years, there has been a duplication of courses offered by the Biology and
HHP programs. Duplication of courses is an inefficient use of resources.
o Solution: We would like to see a synergistic relationship develop between these two
departments that will benefit all students at UWS who are interested in pre-health programs and
courses. New faculty are present in each Department, which may lead to new ideas about how to
develop collaborations that will facilitate our pre-health classes and programs, thus recruiting
and retaining students.

Weaknesses


Need to work more closely with the professional advisors
o As the Biology Program transitions into the new professional advisement model, we are
discovering points of concern in the first two years of professional advisement and the
advisement of transfer students.
o Solution: Biology faculty will meet with the professional advisors and talk about advisement
deficiency or errors detected when students become our primary advisees. Good communication
with the professional advisors should lead to a reduction in transfer errors and provide students
with a more fluid transition between primary and secondary advisors.



Improve faculty on-boarding
o Even though each new Biology faculty member has an assigned mentor, there is often
undocumented information that is not communicated effectively between the Department and
new faculty.
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o Solution: Undocumented information could be added to the departmental by-laws, an onboarding document that captures this information could be created, or the faculty mentor could
take responsibility to disseminate important undocumented information to new faculty.
Strengths


Quality of the student experience and education within the field of biology
o Strong curriculum that prepares students for both post baccalaureate professional programs as
well as meeting the needs of Wisconsin’s job market.
o Multitude of undergraduate research and internship opportunities for all Biology majors.
o Opportunities for students to present scholarly activities, including undergraduate research,
internships and senior-year experiences, at the bi-annual Department of Natural Sciences
Undergraduate Research Symposium.



Biology Program Culture
o The Biology Program feels that faculty collegiality should play a vital role in augmenting faculty
professional growth and development, job satisfaction, organizational and professional
commitment, as well as school quality and student performance.
o Current Biology Program faculty exhibit a willingness to accept challenges and additional tasks.
o Biology Program faculty demonstrate a willingness and ability to identify and solve problems
within the Program, within the Department, and within the campus as a whole, as evidenced by
the fact our Program meets weekly throughout the semester.
o Biology Program faculty take our job and responsibilities to the Program, Department, and the
University seriously and meet all required deadlines.



Special attention paid to assessment at all levels
o We take assessment seriously and use the results of assessment to identify strengths, weaknesses,
and potential areas of improvement. This is evidenced by our recent modifications of curriculum
and scaffolding of courses within the Program.



Addition of new faculty
o New faculty members have been hired over the past several years to strengthen the Department’s
long-term goals of promoting a new Pre-Health concentration and providing Biology majors with
an excellent foundation in biology. New members bring new expertise to the Program in the
form of teaching strategies and research as well as new ideas associated with Program
curriculum, long-term planning, and overall Program success.

3. How has the program utilized its strengths and identified opportunities?
Please see responses to questions V.A. 1-2
B. Projection:
1. Summarize the program’s outlook and plans for the next review period, including goals, measurable
outcomes, and anticipated challenges.
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Outlook
 We expect our curriculum to remain approximately the same and our student numbers to
show growth due to the new Pre-Health concentration and the new Environmental Science
major.
 We expect to see growth in the Pre-Health concentration.
Plans
 Increase the number of articulation agreements.
 Increase both retention and recruitment.
 Have meaningful discussion about overturn of staff with regards to student needs, faculty
needs, programmatic need, and university needs.
 Address future curriculum, scheduling, and staffing needs.
 Increase the use of living organisms for teaching and research.
2. What collaborations or interdisciplinary programs are in planning?




Develop new articulation agreements with regional two year campuses and colleges
Develop a new Science Teaching major
Collaborate with the Environmental Science major

3. Is the program developing any new majors, minors, or certificates? If so, describe the rationale and
research leading to these plans.
Yes – New Science Teaching major as DPI requirements have changed.
We will have conversations on how to help Pre-Health students to select courses and strengthen PreHealth advising strategies.
Resource Implications and Requests:
Referring to the Projection above,
1. Discuss whether any program resources (personnel, technology, infrastructure, etc.) will become
redundant or unnecessary.
None
2. If additional positions are needed, indicate the needs and provide justification for hiring
additional faculty and staff.
Lab Manager: This position is necessary to support laboratory courses, provide training to student staff,
manage student staff, handle hazardous waste inventory and disposal, conduct chemical and equipment
inventories, order equipment and supplies, provide support for research, and manage the animal care
facility.
3. If classroom facilities and labs are not adequate, indicate what would be necessary to fully meet
the program needs.
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Remodel Barstow 114 teaching laboratory, so that it meets the same standards as the rest of the
Barstow remodel.
Expand the animal care facility to provide space for both research and teaching.

4. If office space for program faculty and staff is not adequate, indicate what would be necessary to
fully meet their needs.
Office space is adequate.
5. Explain what additional library resources the program needs and justify their acquisition.
None
6. Explain what other additional resources the program needs and justify their acquisition.
None
7. Describe possible funding sources for the resource needs identified above.
One possible source of funding for the animal care facility expansion would be indirect funds from
research.
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Appendix A – Student Evaluation Form
___________________________
Course

__________
Section #

____________________________
Instructor’s Name

_________________
Date

The questions below are to be answered by filling in the Scantron form with the letter that reflects your best judgment.
These evaluations are to be anonymous, so please DO NOT SIGN YOUR NAME. The instructors do not see evaluations
until after final grades have been turned in. In those instances when the item does not apply to your course please leave
answer blank.

USE THE FOLLOWING SCALE IN RESPONDING TO QUESTIONS 1-18
A = Strongly Agree

D = Disagree

B = Agree

E = Strongly Disagree

C = Generally Agree
1) Instructor clearly explained the objectives of the course.
2) Grading method was clearly explained at the beginning of the semester.
3) Instructor demonstrated the importance of the subject matter.
4) Instruction was consistent with course objectives.
5) Examinations and other evaluation tools were consistent with instruction and course objectives.
6) Reading, writing, and problem solving activities helped in learning the material.
7) Class sessions were well organized.
8) Instructor was well prepared for class.
9) Instructor was knowledgeable about the course subject.
10) Instructor communicates ideas and concepts clearly.
11) Class time was used effectively to help me learn.
12) Classroom technology (internet, video, etc.) or visual aids were used effectively.
13) This class enhanced my thinking and analytical skills.
14) Instructor was available for counseling and advice about the course.
15) Instructor showed respect for the student as a person.
16) Instructor exhibited no prejudicial behavior against ethnic groups, women, or men.
17) Overall, I learned a lot in this course.
18) This instructor is among the best I’ve had at UWS.

PLEASE COMPLETE REVERSE SIDE OF THIS SHEET ALSO
26

(please keep your comments constructive and appropriate)

19) What did you especially like about this course?

20) How can this course be improved?

21) Other comments?
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Appendix B – Student Evalution Form for Laboratory Course
___________________________
__________
____________________________
_________________
Course
Section #
Instructor’s Name
Date
The questions below are to be answered by filling in the Scantron form with the letter that reflects your best judgment.
These evaluations are to be anonymous, so please DO NOT SIGN YOUR NAME. The instructors do not see evaluations
until after final grades have been turned in. In those instances when the item does not apply to your course please leave
answer blank.

USE THE FOLLOWING SCALE IN RESPONDING TO QUESTIONS 1-5
A = Strongly Agree

D = Disagree

B = Agree

E = Strongly Disagree

C = Generally Agree
1) Directions are sufficient to perform the laboratory work.
2) Instructor provides guidance which allows me to use my own thought processes to get answers.
3) Instructor provides help with and training in laboratory procedures.
4) Laboratory exercises contribute to my understanding of the material I am studying in lecture.
5) Safety instructions are sufficient to allow me to work safely in the lab.

COMMENTS (use reverse side of this sheet if additional room is needed)

6) What did you especially like about this course?

7) How can this course be improved?

8) Other comments?
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Chemistry Program
I. Mission and Program Goals
A. Provide your program’s mission statement.
Natural Sciences Department: “Our mission is to foster intellectual growth and career
preparation (graduate programs, professional programs, or work in natural sciences) in
accordance with the liberal arts tradition at UW-Superior. As a science department, we focus on
giving students a solid knowledge base and the skills in their respective subjects. Science
students will know, understand, apply, and communicate the principles and facts related to their
particular disciplines.”
As with the other programs within the department, the Chemistry program does not have a
separate mission statement. The program focuses on the chemistry related concepts and
experiences in alignment with the department mission.
B. Describe how the program mission is aligned with the mission, vision, values and
strategic priorities of the department and university.
University Mission Statement: “The University of Wisconsin-Superior fosters intellectual
growth and career preparation within a liberal arts tradition that emphasizes individual attention,
embodies respect for diverse cultures and multiple voices, and engages the community and
region.”
The Chemistry program fosters intellectual growth with a focus on chemistry fundamentals and
the role of chemistry as a central science in understanding the world around us. The course
content and the research opportunities that are provided emphasize the interrelationships between
chemistry and other disciplines and also illustrate the application of scientific knowledge to
address local, regional and global issues. The one-on-one research opportunities and faculty
advisement provide individual attention and the curriculum as a whole prepare students for their
future careers and life-long learning. The program engages the community and region by being
involved in internships, research experiences and distance learning and outreach programs
among other activities.
C. Describe how your program’s activities are driven by the mission.
The Chemistry program provides a rigorous curriculum which allows it to contribute to the
University mission of “fostering intellectual growth and career preparation” of UW-Superior
students “within a liberal arts tradition” based upon academically rigorous training and facultyled research. To foster students’ intellectual growth, inquiry-based learning is used in courses
and, at the junior/senior level, students conduct open-ended, guided-inquiry labs. The program
has extended its resources beyond the campus boundaries by offering a number of distancelearning classes, including one within the SMGT major (SMGT-315). The program has also
engaged in interinstitutional relationships including the UW-Extension, LSNERR, and the Great
Lakes Visitors Center, through our current undergraduate research activities. We encourage

students to develop their oral and written communication skills, which culminates in their Senior
Year Experience presentations of the results of their research. We contribute to the Global
Studies Minor with one of our courses (CHEM-100). The CHEM-100 and CHEM-102 courses
are both University Studies Program (USP) and contribute to the liberal arts tradition. We engage
the community through leading our students in preparing chemistry shows at the annual Science
Fest and chemistry demonstrations for area schools and community organizations. Faculty-led
research opportunities provide individual attention and many projects address issues of regional
and global concern. Diverse cultures and points of view are respected and represented by the
student body as well as the faculty. A major factor helping us with recruitment of strong students
remains the set of multiple Swenson scholarships for Chemistry majors.
D. What collaborations exist between your program and other programs on campus?
Chemistry majors take a number of courses offered both within the department (Biology, GIS,
Geology) and outside (e.g. numerous USP courses). This is particularly true for our pre-health
students, who usually require courses in Anatomy and Physiology, Psychology, Statistics, and
Writing in order to satisfy the admissions requirements of their respective programs. In
collaboration with Jayson Iwen (Writing and Library Science) we developed a new course,
WRIT 280, titled Writing on Illness, targeting pre-health students from both our department and
HHP. Besides, many HHP students take our Chemistry and Physics courses, also in order to
satisfy the admission requirements of their target professional schools. Finally, we helped the
Math and Computer Science department to develop a new course, MATH 113, to better serve the
needs of our students.
E. Refer to the previous program review and response (provided) and describe how the
program addressed the recommendations made therein. If recommendations were not
addressed, please explain why.
Regarding the recommendation for greater collaboration between the Natural Sciences and the
Mathematics and Computer Science Department, we did collaborate successfully in helping them
to develop a new course, MATH 113, to better serve students’ needs.
Regarding the recommendation for better documenting our students’ post-graduation
accomplishments and to explore models of senior exit surveys, we are interested in developing
an effective method for this purpose, possibly in collaboration with the Alumni Association.
II. Teaching and Learning
A. Student Learning Outcomes
1. Provide the current student learning outcomes (SLOs) for the program.
Chemistry Student Learning Outcomes
Outcome 1: Demonstrate command of facts, theories, and concepts of chemistry/physics, and
ability to use this knowledge for problem solving and the development and understanding of
higher-level concepts.

Outcome 2: Utilize a variety of sources to access scientific information and critically evaluate

which sources are most reliable and useful for a particular application.
Outcome 3: Understand and follow a written, abbreviated experimental procedure as well as
make modifications to the procedure and troubleshoot the procedure if unexpected results
occur.
Outcome 4: Apply knowledge and skills gained from lecture and laboratory courses to
independently create a plan for an experiment or project.
Outcome 5: Read and evaluate a set of original research papers in order to create their own
critical analysis presented in written and oral form.
2. Explain the process by which the program’s SLOs are reviewed and revised,
including how new SLOs are developed. Discuss the roles of the program faculty
and instructional staff; professional organizations; employers; and other
stakeholders.
Program student learning outcomes were developed through discussion among program
faculty in consultation with the Assessment Committee. In developing, reviewing and
revising the student learning outcomes, we consider criteria established by the American
Chemical Society, expectations of peer institutions as well as graduate and other postbaccalaureate programs, and feedback from potential employers who have supervised
students during internships. We also have responded to feedback from the Assessment
Committee on our annual reports and assessment plans and this past year mapped some of
our program outcomes to Liberal Education Learning Goal 3.
B. Curriculum
1. Provide a curriculum map showing where each SLO is introduced, reinforced, and
demonstrated within the program’s required or elective courses.
Notations: I = Outcome introduced.
R = Outcome reinforced
D/I = Outcome demonstrated in an integrated manner
A = Assessed (provide source of evidence)
Required courses for Chemistry major
Electives
E = Exam, test, quiz
L = Lab notebook or lab report
WA = Written assignment
R = Written or oral report
Course #
Chem 105
Chem 106
Chem 205

Outcome 1
I; A(Exam)
R; A(Exam)
D/I; A(Exam)

Outcome 2
I
R
R; A(WA)

Outcome 3
I
R

Outcome 4

Outcome 5

Chem 206
Chem 320
Chem 321
Chem 322
Chem 323
Chem 327
Chem 345
Chem 347
Chem 360
Chem 365
Chem 381
Chem 491
Chem 496
Chem 497
Chem 346
Chem 348
Chem 375
Chem 376
Chem 462
Chem 481

D/I; A(Exam)
D/I; A(Exam)
D/I; A(Exam)
R; A(Exam)
R; A(Exam)
D/I; A(Exam)
D/I; A(Exam)
D/I; A(Exam)
D/I; A(Exam)
D/I; A(Exam)
D/I; A(Exam)
D/I; A(Exam)
D/I; A(Exam)
D/I; A(Exam)
D/I; A(Exam)
D/I; A(Exam)
D/I; A(Exam)
D/I; A(Exam)
D/I; A(Exam)
D/I; A(Exam)

R
D/I
D/I
R
D/I
D/I
D/I

R; A(WA)
I
D/I
D/I; A(L/R)

I
R; A(L/R)

D/I; A(WR)
D/I; A(R)
D/I

D/I; A(R)
D/I; A(R)
D/I

D/I
D/I

D/I

I

D/I
D/I

R; A(R)
R; A(R)
D/I; A(R)

D/I; A(R)
D/I; A(WA)
D/I
D/I
D/I

R; A(R)

D/I; A(R)

I; A(R)

D/I

D/I

R

2. Referring to the map above (question B1), describe how the structure of the
curriculum supports the program’s SLOs. (Maximum 200 words)
The knowledge gained in the discipline of Chemistry is cumulative by nature.
Fundamental concepts of atomic structure, periodic trends, energy changes, quantitative
relationships, etc. are introduced in the first year Chem 105-106 sequence. This sequence
serves as a prerequisite for all subsequent chemistry courses. Students in their second
year generally take the Chem 320-327 sequence which further develops first-year
concepts and illustrates how the concepts apply to larger organic molecules and reactions
and biological processes. Quantitative concepts typically are further developed and
reinforced in the third year in Chem 205-206 and Chem 345-347 or 381, 346-348 and
375-376 while qualitative concepts are primarily developed and applied in Chem 360,
365 and 462. In the corresponding 200-400 level laboratory components, students
transition from following written procedures to developing procedures based on literature
searches, collecting and analyzing data, and making conclusions and troubleshooting
procedures when needed. The capstone courses of Chem 491-497 require students to
integrate concepts and knowledge obtained from their previous coursework to develop
and carryout an original research project and summarize and present the results in written
and oral form.
3. Describe any additional factors that have driven curricular design in the program.
Although the Chemistry program no longer has the faculty/staff resources to be approved
by the American Chemical Society, we continue to review are curriculum with reference
to ACS guidelines regarding content and sequence of coursework. We continually review

our program content and compare it to programs at other peer institutions as well as seek
feedback to ensure that the curriculum adequately meets the needs of students preparing
to enter the work place or graduate or professional programs.
4. Describe any redundancy in course content compared to the curriculum of other
programs on campus, and if such redundancy exists, explain why this redundancy is
justified, describe steps that have been taken to resolve it, or how it can be resolved.
(Maximum 500 words)
No redundancy of the chemistry course content compared to the curriculum of other
programs on campus has been identified. Similar general topics are addressed in
chemistry courses and courses in other programs are addressed (e.g. metabolism in
biochemistry and biology, thermodynamics in physical chemistry and physics, algebra
and calculus in chemistry and mathematics) but the aspects of these topics that are
covered or their application are different.
5. What criteria have your program established to approve IDS/IDM requests?
The approval of IDS/IDM requests which have a major chemistry component are
typically initially approved by the appropriate Chemistry program faculty and
subsequently by the chair of the Department.

C. Assessment
1. List the SLOs that were assessed during the review period.
Each of Student Learning Outcomes 1-5 listed above were assessed during the review period
in both individual courses addressing particular outcomes as well as in the capstone courses
which were discussed among program faculty.
2. Describe the trends (successes, areas of concern) in program assessment results
during the review period. (Maximum 500 words)
In several of our core courses, we use standardized exams produced by the American
Chemical Society in the various subdisciplines of Chemistry (e.g. General Chemistry,
Organic Chemistry, etc.). Some of these results have been previously reported in annual
assessment reports.
Chem 105 (General Chemistry) Students completing Chem 105 are given the national ACS
exam in general chemistry. The average national ranking of these students over this period
has consistently been above the national average (for example, 54% in December 2018).
Chem 320-323 (Organic Chemistry) Students completing the year-long sequence in organic
chemistry are given the ACS exam in organic chemistry.

Chem 321 (Two Semester Organic Chemistry). Raw score out of 70 and percentile rank according to
national norms for the exam.
Year
Spring 2018
Spring 2017
Spring 2016
Spring 2015
Spring 2014
Spring 2013

Mean
(percentile rank)
41.2 (57th)
40.6 (53rd)
40.5 (53rd)
45.6 (68th)
46.2 (69th)
42 (59th)

Median
(percentile rank)
41 (56th)
37 (45th)
41 (56th)
47.5 (72nd)
48 (73rd)
41 (56th)

percentile rank
range
2nd-95th
2nd-98th
20th-93rd
30th-98th
18th-98th
13th-95th

Chem 360/462 (Biochemistry) Students completing both Chem 360 and Chem 462 are given
the ACS exam in biochemistry which is designed to assess students who have taken one year
of biochemistry.
Chem 462 (Two Semester Biochemistry). Raw score out of 60 and percentile rank according to
national norms for the exam.
Year
Spring 2016
Spring 2014

Mean
(percentile rank)
43.6 (87th)
40.4 (69th)

Median
(percentile rank)
45 (88th)
40 (69th)

percentile rank
range
28th-98th
13th-95th

The assessment results indicate that overall student performance in these courses ranks
slightly above to well above national norms in these various areas of chemistry. Top
performing students in the courses at UW-Superior rank among the top students nationally.
Besides allowing for comparison of class performance to national norms, results of the exam
are also used to compare individual student performance on the ACS final exam to their
performance on the instructor prepared hour exams. The results typically show a strong
correlation in student performance in both assessments which is a good indication that the
hour exams are also a good assessment of student learning.
In addition to these quantitative assessment measures, program faculty have also met
annually to discuss student performance in capstone courses such as Chem 491 (Senior
Research) and Chem 497 (Senior Seminar). Performance is evaluated using rubrics
developed for the relevant student learning outcomes and the results of the assessment have
also been communicated in assessment reports.
In terms of informal assessment, we also occasionally ask graduating students about their
performance on the chemistry portions of exams such as the MCAT or DAT and occasionally
receive feedback from recent graduates regarding their performance in graduate and

professional programs. The limited feedback that we have received has been overwhelmingly
positive. Developing a survey to collect feedback from recent graduates regarding their
preparation could be helpful.
3. Discuss how the assessment results have either supported the value of current
practices, or led to changes in the program (curriculum, delivery, resource
allocation, etc.). (Maximum 500 words)
In general the assessment results described above have supported the value of current
practices.
However, student performance on assessments like the ones described above is not the only
factor influencing our curriculum. We also carefully consider student course evaluations and
student comments. For example, we have added an optional discussion section for Chem 106
in response to student request for additional help in problem solving. We continually review
course content to ensure that it not only adequately prepares student for future coursework
and careers but also continues to be interesting and relevant to them.
D. Teaching Effectiveness
1. Provide the instrument(s) used in the program for student evaluation of courses.
All programs within the department use the same course evaluation as indicated in the
Biology program report.
2. In what other ways (e.g. peer evaluation) does the program monitor the effectiveness
of instructors?
The effectiveness of instructors is monitored by the department as a whole as indicated in the
biology program report and department bylaws (e.g. classroom observations of teaching,
assessments of student learning, course assignments, exams, syllabi, and examples of student
work, etc.).
3. Describe how the program utilizes university resources to promote effective
teaching. (E.g., CETL, OPID, development grants, etc.)
Chemistry faculty have participated in CETL programs and this is encouraged. Program
faculty have also taken advantage of university faculty development grants and department
travel funds to attend conferences and workshops such as the American Chemical Society
national meetings and UW-System Distance Teaching and Learning Conference. The
availability of full text access to journals through our library, such as the Journal of Chemical
Education, has also helped to promote effective teaching by allowing faculty to keep up with
new content and pedagogical advances in chemistry.
4. Has the program used the results of teaching effectiveness evaluations (e.g. peer
evaluation or student evaluation; see questions 1, 2 above) to inform program
changes during the review period? If so, describe the process.

Most curricular changes within the program made in response to teaching effectiveness
evaluations are made on an individual basis within courses.
III. Program Resources
A. Faculty and Staff
1. List the current program faculty and staff members. Explain departures and new
hires since the last review (Data sources: personnel files, HR).
The Chemistry program currently has three full-time faculty members:
Dr. Lorena Rios Mendoza
Dr. Michael Waxman
Dr. James Lane
Prior to the current academic year, the Chemistry program also employed Mr. Tom Markee,
who taught the laboratory portions of Chem 105 and occasionally Chem 106 (0.3-0.5 FTE).
With the reduction in Chemistry course offerings and/or the change to an every other year
rotation for other chemistry courses, the assignment of laboratory courses has shifted to the
remaining faculty.
2. Describe the use of part-time instructors vs full-time instructors/faculty. Note the
ratio of part-time to full-time instructors, and explain why this ratio is or is not
appropriate to ensure the quality of the program. If the program regularly uses
part-time instructors, explain whether this use is sustainable and why it is
necessary.
The ratio of part-time instructors to full-time instructors/faculty had ranged between 1:10
and 1:6 depending on the year. As of the current academic year, there are no part-time
instructors in the Chemistry program.
3. What program-level support is provided to faculty and staff for professional
development, retention, tenure, and promotion process? (Include program financial
resources; mentoring; and revision of departmental tenure/promotion criteria in
bylaws since the last program review.)
The department provides support to program faculty and staff as indicated in the Biology
program report.
4. Referring to CUPA data (http://www.cupahr.org/surveys/results.aspx), and
additional data relevant to the program (discretionary), discuss whether the
program faculty and staff are receiving competitive pay and benefits, and if not,
how they fare with the current labor market salary reports.
The current salaries for Chemistry program faculty are compared to average
tenured/tenure-track faculty salaries in the Physical Sciences at Baccalaureate
Institutions. The average faculty salaries were obtained from the 2017-18 Faculty in

Higher Education Survey conducted by The College and University Professional
Association for Human Resources (CUPA-HR).
Faculty
1
2
3

Rank/Position Years on
Faculty
Associate
8
Professor
Professor
21
Professor
24

Salary

Difference

$53,229

CUPA-HR
Average
$65,312

$68,537
$68,460

$78,630
$78,630

-13%
-13%

-18%

Faculty and staff salaries are lower than the CUPA averages for their respective rank.
This is observed even in cases where faculty have a substantial number of years (12+) in
a particular rank. These observations are common throughout the UW-System
institutions.

B. Facilities
1. Explain whether the classroom facilities and labs typically used by the program are
adequate for the program course offerings (separate from technology – see below).
Classroom facilities are adequate overall. Some laboratory spaces can become quite crowded,
especially B314 used for the Chem 206 lab and B313 used for the Chem 322 and 323 labs.
Additional fume hoods or snorkels in B313 would be very helpful in reducing exposure to
chemical vapors and laboratory experiments have been selected to try to eliminate exposure.
The laboratory spaces have less fume hood noise since the HVAC work that was performed
during summer 2016, however the spaces are not designed well for pre-lab discussion,
especially in larger lab sections.
2. Explain whether the office facilities for program faculty and staff are adequate for
their needs (with respect to number, size, furnishings, and equipment).
Office spaces are adequate. The offices for chemistry faculty are located on the same floor as
the chemistry laboratories which is important since faculty are frequently moving between
their offices and laboratory spaces throughout the day.
C. Technology, Library, and Other Resources
1. Discuss the technology and associated support used by the program on a regular
basis. Explain whether the existing technology and support services are up-to-date
and adequate for the program. What other technology/resources would enhance
your ability to enroll and retain students?
In the classroom, faculty routinely use the available computer and video technology.
Instructors occasionally meet with classes in computer labs to work on online assignments or
provide instruction in the use of spreadsheets or other software applications. This works fine
for lecture-based class instruction but can be problematic for some laboratory instruction
since there is no large computer lab in Barstow Hall where science labs are located.

In the laboratory, program faculty and students use a wide array of instrumentation
commonly used in the workplace. This includes use of microwave reactors, infrared
microscopes and various other forms of spectroscopy as well as gas and liquid
chromatography. Since experience with these technologies is highly valued by employers, we
try to ensure that students are exposed to the instrumentation in various courses. Students
gain much more hands-on experience in the use of these technologies and industry standard
software such as ChemStation and OMNIC software during independent and capstone
projects. Much instrumentation and technology described above were acquired within the
past 10 years through the biofuels project and maintenance of the instrumentation is shared
between users in the Chemistry program and LSRI. Differential tuition funds have been an
essential resource to allow for continued maintenance of this instrumentation as well as
acquisition of new equipment.
2. Evaluate the library resources supporting the program.
Library resources are very good especially for a university of our size. The JSTOR database
provides full-text access to more than 12 million academic journal articles, books,
and primary sources in 75 disciplines. The American Chemical Society (ACS) publications
database provides full-text access to more than 30 high impact factor peer-reviewed journals
in various fields of chemistry and engineering. Between 2016 and 2018 there have been a
little over 1000 journal searches and requests through the ACS database. Additionally, if a
desired full-text article cannot be found through the library’s full-text databases, the
interlibrary loan system can generally provide articles from a wide variety of sources within
2-3 days.
The library staff are very helpful and usage of online library resources such as the ACS
database by students is increasing due, in part, to the availability of library personnel to meet
with classes and provide an orientation to library resources.
While there is a trend toward online access to information and most scientific journals have
shifted to online subscriptions, the library has a good collection of print books and reference
materials on various chemistry topics and is very responsive to request from faculty and staff
for new book and reference acquisitions.
3. Describe and evaluate the other resources supporting the program. For example,
has the program had success/lack of success in applying for ClassMod or LabMod?
Have special software programs been considered and their availability extended into
labs (including library) for student use?
In addition to external grant funds and differential tuition mentioned above, the program was
also supported by ClassMod and LabMod grants submitted jointly by the department.
Through these sources, funding for increased whiteboard space and repositioning of
projection equipment in Swenson Hall classrooms was obtained. A LabMod proposal
allowed for the acquisition of Vernier LabQuest units, associated probes and software. Since
the LoggerPro software has a site license, it has been installed on several computers on
campus. The LoggerPro Lite version in freely available for installation by students and can
be used to analyze most data obtained with the Vernier probes. The software mentioned in

item C.1. above is quite expensive and is installed on limited computers. Costs for
installation and upgrades of the software has been shared between the Chemistry program
and LSRI.
IV. Program Productivity
A. Graduation, Retention, Enrollment, and Credit Hour Production
1. System policy requires that a major/minor must sustain an average of five graduates
per year over a five-year period to remain viable. Review your graduation data
(provided) and, for any majors or minors that do not meet this average, discuss and
describe what actions the program is taking or planning to take to address this.
Table 1: Number of graduating students with declared Chemistry majors for each of the
last 5 academic years, along with the 5 year average.
5-year
2013-14 2014-15 2015-16 2016-17 2017-18
average
Chemistry
(Total)
Chemistry
(Comprehensive)
Chemistry
Education
Chemistry
Forensic
Chemistry
Chemistry
(minor)

8

4

7

7

3

5.8

6

4

4

5

2

4.2

0

0

1

1

0

0.4

2

0

1

1

1.2

14

11

13

15

12.4

2

9

At 5.8, the average number of graduates in the Chemistry major is just above five graduates
per year over the five-year period for which data was provided. This average has remained
essentially the same as values found in previous reviews. The program is acutely aware that
the number of graduates in the Chemistry major has been near the threshold for viability and
has taken action and continues to take action to maintain or increase this number through
recruitment and retention activities. Over the review period, the program has carried out
aggressive recruitment efforts through presentations in high schools throughout the region,
hosting of local high school science classes for lab-based activities, and public outreach
through ScienceFest and other community activities.
In terms of retention, the program has recently employed the use of Supplemental Instruction
in the introductory courses of Chem 105 and Chem 106. The program has recruited strong
junior and senior students to serve as tutors and has added an optional discussion section to

Chem 106 where students can gain additional help. The program has also increased student
involvement in research projects earlier in their academic career.
Many students planning to enter post-baccalaureate programs in the health professions major
in either Biology or Chemistry since these programs typically require a substantial amount of
coursework in these disciplines. Noting trends in the increased interest of students in health
professions as well as the much higher than average projected employment increases in these
professions, we have established a concentration within the Chemistry major designed to
prepare students for this career path.
We have also observed that there is a substantial amount of attrition in declared Chemistry
majors due to math requirements in the curriculum. While two semesters of Calculus is
expected for the standard Chemistry major and graduate programs in chemistry, we
recognize that not all potential Chemistry majors plan to attend graduate school in chemistry
or work specifically in the chemistry sector. The Forensic Chemistry concentration catered to
some of these students but has recently been suspended. For this reason, we have recently
developed an alternative non-comprehensive chemistry curriculum with fewer math and
chemistry requirements. This concentration would make earning a Chemistry major more
accessible to current chemistry minors and other students already majoring in another
discipline by reducing credits required to earn the second major.

2. The university has set Strategic Management Enrollment Goals for retention
(provided in Department Annual Report). Review these goals and your program
retention rates. Does the retention rate for your major/minor program meet or
exceed the university’s goals? If not, what actions is the program taking to increase
retention rates? If your program exceeds the goals for retention, describe your
successes in implementing retention strategies.
The retention and graduation rates for both new freshman declaring a Chemistry major and
transfer students declaring a Chemistry major are shown in the table below. Graduation rates
include all students who initially declared a Chemistry major, even if they graduated with a
different degree. Also included are averages among all majors offered at UW-Superior.
Average retention rates

Graduation Rates

Category

1st to 2nd

2nd to 3rd

3rd to 4th

4 years

5 years

6 years

Chemistry Majors
New Freshman
Chemistry Majors
Transfers
All Majors
New Freshman
All Majors
Transfers

83%

56%

49%

30%

35%

37%

68%

43%

33%

35%

43%

71%

56%

21%

37%

43%

67%

43%

42%

45%

48%

46%

Notes: 1st to 2nd Year includes fall cohorts between 2007-2016; 2nd to 3rd Year includes fall
cohorts between 2007-2015; 3rd to 4th Year includes fall cohorts between 2007-2014; 4-Year
graduation rates include cohorts between 2007-2013; 5-Year graduation rates include cohorts
between 2007-2012; 6-Year graduation rates include cohorts between 2007-2011

Below are the current goals set in the Strategic Enrollment Management plan for retention of
freshmen and transfer students.

A comparison of retention rates to 2015-2016 Strategic Management Enrollment Goals
indicates that retention rates for Chemistry majors meet the current goals and are also similar
to the average rates observed across all majors on campus. Much work still needs to be done
to reach the 2025-2026 goals for 2nd to 3rd year and 3rd to 4th year retention.
Lower retention rates in 2nd to 3rd year and 3rd to 4th year may suggest that a significant
portion of our students are transferring to other colleges and universities after completing
basic coursework at UW-Superior. Some students enroll in college and declare a major
without necessarily intending to complete a Bachelor degree. Related to chemistry, for
instance, a student can complete the coursework required to be admitted to a pharmacy
program and complete the Pharm.D degree without first earning a Bachelor degree.
During public forums on student retention that were held 3-4 years ago some students shared
reasons for why they or classmates were planning to transfer. Reasons mentioned by the
students included the desire to attend a larger university with more active campus life as well
as moving to colleges and universities with a greater array of programs and elective courses
from which to choose. Within our means, we need to continue to make students aware of the
fact that we provide excellent preparation for their chosen career in the sciences. A
description of the research opportunities, instrumentation and other resources as well as
success stories of our graduates is something that we have shared with regional high school
students during recruitment visits. This is something that we need to continue to do.
3. Review the overall program enrollment data for declared majors and/or minors for
the review period and discuss the trends.
Table 3: Total enrollment of students in the Chemistry major and minor for the last 5
academic years and including Fall 2018.

Total enrollment

2013-14

2014-15

2015-16

2016-17

2017-18

2018-19

Chemistry (major)

41

37

33

41

30

37

Chemistry (minor)

35

36

42

40

47

52

The average number of declared chemistry majors over the past 10 years (since 2007) is 37.9
based on fall enrollment data provided. Although overall undergraduate enrollment has
decreased, the number of declared chemistry majors has remained fairly constant and the
number of students declaring a chemistry minor has increased somewhat over the past five
years.
4. Using the five-year course enrollment data provided, identify those courses that on
average enroll fewer than the minimum number of students per section
recommended by campus administration (currently 10 students per section
minimum). For each, explain why the course is sustainable with such low
enrollment, or any changes being made to the curriculum to eliminate/consolidate
low-enrolling sections.

Course
CHEM 300 (Spring)
Chemistry of Nat. Wat.
CHEM 345 (Fall)
Physical Chemistry I
CHEM 346 (Spring)
Physical Chemistry II
CHEM 365
Desc. Inorganic Chem.
CHEM 375/376 (Spring)
Instrumental Analysis
CHEM 381 (Spring)
Intro. to Phys. Chem.
CHEM 462 (Spring)
Adv. Biochemistry

2013-14

2014-15

2015-16

2016-17

2017-18

7
5

7

4

6

9
7

5
8

5.5
4

7

7
9

4

8

7

Average
7

4

10

2018-19

6
8.5

With the exception of Physical Chemistry I, all of these courses have been moved to a
rotation in which they are only offered once every two years. As mentioned in item A.2.

above, we believe that the ability to offer these courses is essential to have a viable chemistry
program capable of recruiting, retaining and educating students with various career goals.
Chem 300 (Chemistry of Natural Waters, 4 credits) – Is a course that has been offered in
alternate spring semesters. This past spring it was cancelled due to low enrollment. It is not a
required course or elective for the Chemistry major but has typically been taken by some
biology majors and chemistry minors particularly those interested in aquatic and
environmental biology. It is also currently listed as an elective in the environmental science
major.
Chem 345 (Physical Chemistry I, 4 credits) – Is a course that is offered each fall. The course
is required of comprehensive Chemistry majors and is an expected core course in a standard
Chemistry major. Depending on the student’s math preparation, the prerequisite courses of
calculus (Math 240, 241) and calculus-based physics (Phys 201,202) may be taken during
their freshman/sophomore years or sophomore/junior years. As a result, it is necessary to
offer Chem 345 each year.
Chem 365 (Descriptive Inorganic Chemistry, 3 credits) – Is a required course in the
comprehensive Chemistry major and represents the only course offered in the sub discipline
of inorganic chemistry. It is offered once every two years and has minimal prerequisites
allowing students some flexibility as to when they take it.
Chem 375/376 (Instrumental Analysis Lecture and Lab, 5 credits) –This course provides
important instruction in the operation of various instrumental techniques used in the chemical
industry as well as hands-on experience in the operation of many of these instruments. It is
an elective which is strongly recommended for students planning to go on to careers or
graduate school in chemistry. Due the nature of the course, large class sizes cannot be readily
accommodated and the course is offered only once every two years.
Chem 381 (Introduction to Physical Chemistry, 3 credits) – This course is a non-calculus
based version of Physical Chemistry I and was a required course in the previous forensic
chemistry secondary education concentrations which did not require a full year of calculus
and calculus-based physics. The course will continue to be needed in order to offer an
algebra based non-comprehensive chemistry concentration for students who are unable to
complete the curriculum described in the comprehensive major.
Chem 462 (Advanced Biochemistry, 3 credits) – Is a course that is typically offered in spring
of even-numbered years. It was not offered this past spring because it could not be scheduled
into faculty loads. The course is required for Chemistry majors pursuing the
biochemistry/pre-health concentration and is typically taken as an elective by Chemistry
majors and minors planning to enroll in post-baccalaureate programs in biochemistry,
cell/molecular biology, pharmacy and the health professions.
Another course, Chem 312/313 (Intro to Organic Chemistry, 5 credits), has been removed
from our course offerings. It was offered during spring semester once every two years and
was a requirement for the Chemistry Secondary Education concentration and an option for

the Chemistry minor. It was removed due to low enrollment and the trend towards more
Chemistry minors taking the year-long organic chemistry sequence to meet graduate school
requirements.
5. Summarize the faculty and staff teaching and advising since the last review:
Faculty and staff student credit hours are estimated from the fall faculty credit hour and
yearly program student credit hours data provided.
Name
Classification Teaching
ReStudent
Avg # of
(faculty,
FTE (average assignment
Credit Hour
advisees per
Instructional
per year)
FTE & type
Production
year
Academic
(average per
(average per
Staff,
year)
year)
adjunct)
Lane, James
Faculty
1.0
359
19.2
Rios
Mendoza,
Lorena
Waxman,
Michael
Markee,
Thomas

Faculty

1.0

313

9.6

Faculty

1.0

392

12.9

Instructional
Academic
Staff

0.3

179

6. Referring to the response to Question 5 above, discuss inequities in faculty and staff
student credit hour production and advisees. What is being done to create a more
equitable load?
There are no significant inequities in workload among faculty and staff in the program. There
are slight variations in student credit hours and advisees and loads in terms of contact hours
are equivalent. It is important to recognize that although enrollment levels may vary from
one course to another, thus affecting SCH, this does not necessarily mean that the workload
is substantially different. Factors such as the level of student assistant support as well as other
instructional duties not reflected in the SCH values, as outlined in item 7 below, should also
be taken into account in determining the equity of workloads.
7. Discuss other responsibilities carried by program faculty and staff, particularly
those resulting in overtime, whether paid (overload) or unpaid. Explain why this
overtime is necessary and whether it is sustainable.
Other responsibilities inherent in chemistry instruction include the supervision of
undergraduate research and independent projects. Particularly in chemistry, these projects
demand a large amount of time in faculty supervision due to ensure student safety and proper
use of instrumentation. Some faculty have also spent substantial amounts of time in

recruitment efforts by visiting a number of high schools in the region to promote the
program. A large amount of time is also devoted by faculty to maintenance of laboratory
facilities. This includes cleaning of lab spaces, glassware and other equipment, maintaining
chemical inventories and ordering chemicals and equipment, relocating equipment during
renovations and maintaining and repairing laboratory instrumentation. As with most
programs, faculty are also responsible for report writing including institutional reports and
reports to funding agencies as well as in summarizing and presenting research results in
various venues.

B. Demand Analysis
1. Review the national SAT and ACT summaries of major preference and other
relevant sources. Analyze the projected student demand for the majors/minors in
your program.
The SAT and ACT summaries were reviewed. Data on discrete majors such as chemistry,
environmental science or physics could not be found. The ACT summaries showed trends for
an aggregate group of Sciences: Biological and Physical and Health Sciences and
Technology, while the SAT reports contained data for broad categories of majors such as
Biological and Biomedical Sciences, Engineering, Health Professions and Related Clinical
Science, and Physical Science. Both sources showed fairly constant trends in demand for the
categories of majors indicated.
Data shown in the tables below was obtained from the SAT Suite of Assessments Annual
Reports for Wisconsin, Minnesota and the nation as a whole from 2015-2018. The values
shown represent the percentages of high school graduates who took the SAT in a given year
and specified an intended college major.
SAT Nationally
Intended College Major
Biological and Biomedical Sciences

2015 2016 2017 2018
7%
7%
7%
8%

Engineering/ Engineering Tech

12%

12%

13%

13%

Health Professions and Related Clinical Science

19%

19%

19%

19%

Physical Sciences

1%

2%

1%

1%

SAT Wisconsin
Intended College Major
Biological and Biomedical Sciences

2015 2016 2017 2018
10% 10% 11% 12%

Engineering/ Engineering Tech

17%

17%

16%

19%

Health Professions and Related Clinical Science

13%

13%

15%

11%

Physical Sciences

4%

4%

4%

4%

SAT Minnesota
Intended College Major

2015 2016 2017 2018

Biological and Biomedical Sciences

10%

11%

12%

12%

Engineering/ Engineering Tech

15%

16%

17%

16%

Health Professions and Related Clinical Science

12%

12%

11%

12%

Physical Sciences

3%

4%

4%

3%

According to SAT data, demand for majors in the area of Biological and Biomedical
Sciences, Engineering and Physical Science are slightly higher in Wisconsin and Minnesota
than nationally while demand for Health Professions and Related Clinical Science majors is
slightly lower in Wisconsin and Minnesota compared to the demand nationally.
2. Use the NACE Job Outlook Report and other relevant sources (ex: Career Services
Survey of Graduates) to provide analysis of the expected external demand among
employers for the degrees offered in your program.
According to NACE Job Outlook Survey, employers plan to hire 16.6 percent more new
graduates from the Class of 2019 than they did from the Class of 2018 for positions in the
United States. This represents the largest increase since 2007. As indicated in the biology
program report, the Midwest is expecting to see a 10.4% increase in hiring new college
grads. Among the top degrees in demand, 40% of respondents were interested in hiring
students with Math and Sciences degrees, while 6.1% of respondents were interested in
hiring students with a healthcare degree. Among math and science degrees, 28.6% of
respondents were interested in hiring students with chemistry degrees (81.6% math degrees,
14.3% biology degrees, 14.3% environmental Science degrees).
According to the Bureau of Labor Statistics and Projections Central, long term (2016-2026)
projected changes in employment across all occupations (~800) is expected to be +7%
nationally. Trends in Wisconsin were also analyzed using data from the State of Wisconsin
Department of Workforce Development. Long term projected changes in employment for
chemists and related professions nationally as well as in Wisconsin and Minnesota are shown
below.

Veterinarians
Physicians and Surgeons, All Other
Physician Assistants
Pharmacists
Medical and Clinical Laboratory Technicians
Dentists, General
Dentists, All Other Specialists
Chemists
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Chemical Engineers
Biochemists and Biophysicists
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Long-term (2016-2026) Projected Percent Change in Employment (Minnesota,
Wisconsin and the United States)
The largest projected increases in employment for the United States as a whole are in the
health professions, especially Physician Assistants (+37%), Dentists (+19%), and
Veterinarians (+19%). These occupations all require a substantial amount of chemistry
coursework and either the biology major, chemistry minor and/or Chemistry major make a
good option for students pursuing these careers.
Similarly, in Wisconsin and Minnesota the largest projected growth areas are in the health
professions, with Physician Assistants and Veterinarians projected to have the largest
growth. Regionally, the projected growth in occupations for Chemists, Chemical
Technicians, Chemical Engineers, Biochemists and Biophysicists is higher than the
national projections. In Wisconsin especially, there is large projected growth for Chemists
(+21%), Chemical Engineers (+23%), and Biochemists and Biophysicists (+24%).
C. Service to University Studies and Other Programs
1. Refer to the table (provided) listing course number, title, credits, and requirement
category for all University Studies courses offered by your program. How often are
these University Studies courses offered?
Requirement Category – Environmental Science
Chem 100 (Our Chemical Environment) on campus – offered Fall and Spring
Chem 100 (Our Chemical Environment) online – offered as needed

40

Requirement Category – Lab Course
Chem 102 (Chemistry of Everyday Phenomena) on campus – offered Fall
Chem 105 (General Chemistry I) on campus – offered every Fall
Are these University Studies offerings filling to capacity? If not, discuss the rationale for the
frequency of offering, in light of enrollment concerns; or discuss plans to adjust the
frequency of offering so that courses reach capacity.
Chem 100 (online and on campus). Over the review period enrollments have varied from
38%-100% based on a capacity of 50 students. The enrollment in this course is affected by
the frequency and number of offerings of other courses in the Environmental Science
category. Changes in enrollments trends are monitored and future scheduling of the course is
discussed and coordinated through the department.
Chem 102 – Enrollment in this course has varied between 35% and 100% based on a
capacity of 20 students. Again, enrollment in this course is also affected by the number of
other University Studies lab course offerings and the frequency with which this course is
scheduled has been coordinated through the department.
Chem 105 – This course has generally filled to 100% capacity or above capacity based on an
enrollment cap of 60 students. In addition to being a University Studies lab course this course
is also the initial chemistry course taken by Biology and Chemistry majors and, as such, it is
necessary to offer it each fall semester.

2. List the courses in your program (including general education courses, courses used
in IDS/IDM, etc.), that act as service courses to other majors/minors (list each
course number, title, credits, and which major/minor uses the course). How does
this service load affect (negatively or positively) the program’s other
responsibilities: for example, courses required for majors/minors, or program
administration?
Chem 105 (General Chemistry I, 5 credits) – In addition to fulfilling the University Studies
Lab Science requirement, this course is also required for the Biology and Environmental
Science majors and Chemistry minors.
Chem 106 (General Chemistry II, 4 credits) – This course is also required for the Biology
and Environmental Science majors and Chemistry minors.
Chem 205/206 (Quantitative Analysis, 5 credits) – This course serves as an elective for the
Environmental Science major and also serves as an elective for the Chemistry minor.
Chem 320/322 (Organic Chemistry I, 5 credits) – This course is a requirement for the
Chemistry minor is typically a requirement for admission to post-baccalaureate programs in
the Health Professions as well as many graduate programs in Biology.
Chem 321/323 (Organic Chemistry II, 5 credits) – This course is a requirement for the
Chemistry minor is typically a requirement for admission to post-baccalaureate programs in
the Health Professions as well as many graduate programs in Biology.

Chem 360 (Biochemistry, 3 credits) – This course serves as an elective for the chemistry
minor and is typically required or strongly recommended for admission to postbaccalaureate programs in the Health Professions.
The above listed courses all satisfy requirements for Chemistry major and minor and
therefore serve a dual purpose. Chemistry is often referred to as the central science because
of its role in linking the physical sciences with life and applied sciences. It is hoped that
students taking these courses who are not Chemistry majors will better appreciate the role
and application of chemistry principles in their particular discipline. In some cases students
taking these courses will opt to complete the chemistry minor or add the Chemistry major as
a second major.
D. Additional Contributions
1. Discuss in narrative format the notable service contributions that the faculty and
staff in your program have made to the students, program, department, university,
or discipline/profession since the last review period. (Maximum 300 words)
Program members participated in all Preview Days, SOAR events and conducted many faceto-face visits with prospective students and their parents. Numerous talks highlighting our
research and program at area high schools have been presented and we have taken students to
regional and national scientific meetings. Numerous letters of recommendation were written
for science majors pursuing scholarships, graduate schools, and jobs.
Faculty have received grants to improve the curriculum as well as recruitment and retention
for our program. Faculty participated in the Women of Science Program sponsored by UWSystem, resulting in three doctoral candidates being hosted by us. Program faculty have also
helped to organize and moderate, our Undergraduate Research Symposium and have served
on various university committees such as the Continuous Improvement and Planning Team
and Institutional Review Board.
One program member has been especially active in promoting our research through the local
mass media and thus increased the visibility of our university. Program faculty and students
have participated in McNair and SURF programs as well as attended events such as Posters
in the Rotund, URSCA Day of Celebration, and UW-System Symposium for Undergraduate
Research and Creative Activity.
Program faculty helped to organize/participate in the annual Science Night/Fest which brings
around 1000 community members to our campus. Additionally, the program has been
responsive to requests from alumni and the community to participate in chemistry related
activities such as students and faculty serving as judges at regional and local science fairs as
well as hosting a program for the Douglas County 4H club. Program faculty also serve as
officers on the executive board of the Lake Superior local section of the ACS which helps
promote science activities in the region. Our members also serve as reviewers of submitted
articles in peer-review journals and books.

2. Briefly describe any grants, fellowships, and other external funding awarded to
faculty/staff in the program since the last review period. (Maximum 200 words)
Faculty within the program have been active with writing, receiving, and managing
externally funded projects. These projects included funding for students to obtain valuable
research and job-related experiences. One of such projects was devoted to studying the antimicrobial properties of Highbush Cranberries seed extract and was funded for $60,000
through the WiSys-Applied Research Grant program. A number of other funded projects
were devoted to probing the plastic pollution in the Great Lakes region and have brought in
approximately $168,000 from various external funding agencies.
3. Describe notable achievements among program faculty and staff in research,
scholarship, and creative activities since the last review period. (Maximum 200
words; you may provide an appendix if you wish to include more detailed
information)
Faculty in the program conducted a number of studies with student participation, which
resulted in publications and presentations at the local, national, and international levels.
Results of research on topics ranging from catalyst development for biodiesel production to
evaluation of microplastic pollution have been published in a variety of peer-reviewed
journals. Over the past five years, research led by program faculty has resulted in 17 journal
publications and over 30 presentations at various conferences.
Several students have presented research at national, regional and UW-System conferences
such as Posters in the Rotunda and UW-System Symposium for Undergraduate Research and
Creative Activity. One project “Microcontroller Based Fraction Collector” involved a
collaboration between chemistry and mathematics faculty and students and was also featured
on the local Fox21 “Innovative Ideas Series”.
V. Synopsis and Future Planning
A. Retrospective review:
1. What were the program’s challenges, strengths, weaknesses, and opportunities
during the review period?
Challenges: Fluctuating course schedules due to decreases in staff and cancellation of
courses due to enrollments below thresholds.
Attempting to recruit and retain students despite the above as well as suspension of the
forensic chemistry concentration.
Lack of students’ academic preparedness and their poor attitude in some cases.
Strengths: Academically rigorous program providing excellent preparation for students.
Many research opportunities.
Availability of several chemistry scholarships including Swenson scholarships.
Access to a wide variety of instrumentation and software to develop skills that are in demand
by employers.

Weaknesses: Our number of graduates per year is right around 5 per year, and strengthening
this number remains a high priority.
Lower enrollments in upper level classes is a related serious issue. Without offering such
classes on a regular basis our major with become less appealing to the prospective students
and thus lead to the decline in the number of majors.
Opportunities: Continuing to promote the chemistry major as a good option for students
interested in the health professions. Had a new Pre-Med/Pre-Health (Biochemistry)
concentration developed and recently approved.
Regarding the lack of students’ academic preparedness and their poor attitude, we feel that in
order to address this problem we need to employ a variety of tactics, and there would not be a
simple solution to this problem. We tried a variety of approaches, including making our wellqualified tutors available starting the second week of the semester, conducting study sessions
where our seniors share their learning strategies with freshmen, and using the Supplementary
Instruction (SI) approach in our CHEM-105, 106 (General Chemistry) courses.
Projected increase in employment of chemists in Wisconsin. Recent acquisition of new
industrial companies by our state will inevitably lead to further increase in demand for our
graduates.
Development of an additional, more accessible non-comprehensive chemistry concentration
as an option for current chemistry minors and students majoring in another discipline. We
plan to forward our proposal regarding this new concentration to the faculty governance
bodies and administration for consideration and approval in the near future.
2. How has the program addressed its challenges and weaknesses during the review
period?
We had partially addressed the recruitment problem by conducting vigorous recruitment in
the Northland and Twin Cities high schools and community colleges, as well as developing
and getting approved the new Pre-Med/Pre-Health (Biochemistry) concentration in the area
of high demand in our region – pre-health professions. We are also active in preparing
Chemistry shows for the annual Science Fest attended by over a thousand members of the
Duluth/Superior community and thus representing a unique (though implicit) recruitment
opportunity.
3. How has the program utilized its strengths and identified opportunities?
We have developed an additional, non-comprehensive chemistry concentration, had a new
Pre-Med/Pre-Health chemistry concentration recently approved, and work on improved
retention. Please see details in our responses to questions V.A. 1-2.
B. Projection:
1. Summarize the program’s outlook and plans for the next review period, including
goals, measurable outcomes, and anticipated challenges.

We expect our curriculum to remain approximately the same. We also anticipate a
considerable growth in the number of majors thanks to the new Pre-Med/Pre-Pharm and noncomprehensive majors. We will continue to utilize the funds generously provided to us by
our alumni and friends through our Super Donor Periodic Table initiative to strengthen our
equipment to better serve our students’ needs, as well as providing them with scholarships.
2. What collaborations or interdisciplinary programs are in planning?
We plan to better coordinate the WRIT 280 (Writing on Illness) offering with our colleagues
in Writing, Biology, and HHP.
Is the program developing any new majors, minors, or certificates? If so, describe the
rationale and research leading to these plans.
As indicated in V.A.1, we have just developed an additional, more accessible noncomprehensive chemistry concentration as an option for current chemistry minors and students
majoring in another discipline. In planning such a concentration, we used the results of a
questionnaire distributed among well over a hundred students in our chemistry courses, from
General Chemistry to the upper-division classes. The majority of these students have indicated
that either they or (in the case of graduating seniors) other prospective students will likely be
interested in earning such a non-comprehensive major. Besides, inevitable growth in demand for
chemists (please see our statement in V.A.1 and projections in IV.B.2) will make this major
more appealing. No new courses will need to be introduced for this non-comprehensive major.
We plan to forward our proposal regarding this new major to the faculty governance bodies and
administration for consideration and approval in the near future.
C. Resource Implications and Requests:
Referring to the Projection above,
1. Discuss whether any program resources (personnel, technology, infrastructure, etc.)
will become redundant or unnecessary.
None
2. If additional positions are needed, indicate the needs and provide justification for
hiring additional faculty and staff.
None
3. If classroom facilities and labs are not adequate, indicate what would be necessary
to fully meet the program needs.
Potentially some remodeling of labs or adjustment to lab sizes as described in item III.B.1.
4. If office space for program faculty and staff is not adequate, indicate what would be
necessary to fully meet their needs.
None
5. Explain what additional library resources the program needs and justify their
acquisition.
None
6. Explain what other additional resources the program needs and justify their
acquisition.
None
7. Describe possible funding sources for the resource needs identified above.

No additional funds are necessary.

Environmental Science Program
I. Mission and Program Goals
A. Provide your program’s mission statement.
The Environmental Science (ENSC) Program helps students develop a broad knowledge of the
dynamic relationships between society and the natural world. We offer a strongly interdisciplinary
education designed to provide the skills necessary to prepare students to meet the needs and
challenges of our contemporary world. These skills include the ability to communicate effectively,
work collaboratively, and use scientific principles and techniques to understand and solve complex
environmental problems.
B. Describe how the program mission is aligned with the mission, vision, values and strategic
priorities of the department and university.

University Mission Statement: “The University of Wisconsin-Superior fosters intellectual growth and career
preparation within a liberal arts tradition that emphasizes individual attention, embodies respect for diverse cultures
and multiple voices, and engages the community and region.”
The ENSC program supports the UW-S mission, which emphasizes the liberal arts tradition and
career preparation. The ENSC degree is one of the most diverse curricula on campus with core
classes that include multiple science fields (biology, chemistry, and geology), as well as geography,
economics, legal studies, and sociology. The diverse curriculum is essential to helping students
develop as responsible citizens who will understand and contribute to solving the varied and
complex environmental problems of our changing world.
Our program also provides individualized attention to students, via a senior capstone experience and
a 300-level field experience course taught by researchers at the Lake Superior Research Institute
(LSRI) or Lake Superior National Estuarine Research Reserve (LSNERR). This course uses current
and past projects at the LSRI or LSNERR to provide ENSC majors with hands-on skills and
experience that relate directly to environmental issues in our community.
C. Describe how your program’s activities are driven by the mission.
Our program strives to provide many opportunities for students to learn and practice scientific
inquiry via: research experiments in lab courses, engaging faculty-directed research projects,
supporting independent student research, and incorporating scientific data in our classrooms.
Further, we have chosen to integrate undergraduate research and scholarly creative activities
(URSCA) into our program as an essential High Impact Practice (HIP). All of these activities, along
with community-based internships, expose students to science careers and provide experiences
needed to apply for employment and/or graduate programs. Our small laboratory class sizes and
independent research projects exemplify individualized attention.

D. What collaborations exist between your program and other programs on campus?
The initiation of the Environmental Science program was a collaborative effort. The program has an
administrative home in the Department of Natural Sciences but is advised by a committee that
includes faculty from four departments (Natural Sciences, Social Inquiry, Human Behavior, Justice,
and Diversity, and Business and Economics), as well as a representative from the LSRI. With respect
to program leadership, this is the most collaborative major on campus.
The faculty and staff participating in the ENSC steering committee over the last two years are as
follows:
Dr. Deborah Augsburger, Social Inquiry
Dr. Andy Breckenridge, Natural Science
Dr. Maria Stalzer Wyant Cuzzo, HBJD
Dr. Nick Danz, Natural Sciences
Dr. Sakib Mahmud, Business and Economics
Ms. Rachel Portinga, Natural Science
Dr. Lorena Rios Mendoza, Natural Science
Dr. Matthew TenEyck, LSRI

E. Refer to the previous program review and response (provided) and describe how the program
addressed the recommendations made therein. If recommendations were not addressed, please
explain why.
Planning for the ENSC program began during the fall term of 2015, and became a new program on
campus in the fall of 2017. This is the first review for the ENSC program.
II. Teaching and Learning
A. Student Learning Outcomes
1. Provide the current student learning outcomes (SLOs) for the program.
i. Disciplinary Knowledge - students will acquire fundamental knowledge of environmental
science concepts.
ii. Communication Skills - students will be able to communicate effectively (orally and in
writing) about issues and principles related to the environmental sciences.
iii. Analytical Skills - students will develop and practice problem solving and critical thinking
skills related to environmental sciences.
iv. Lab and Field Skills - students will develop and practice field and analytic skills related to
environmental sciences.
2. Explain the process by which the program’s SLOs are reviewed and revised, including how
new SLOs are developed. Discuss the roles of the program faculty and instructional staff;
professional organizations; employers; and other stakeholders.

Initially three SLOs were developed by the ENSC planning team. Last spring the ENSC program
committee decided to distinguish the Analytical Skills SLO outcome from a new Lab and Field
Skills SLO to better characterize and distinguish the analytical skills emphasized between science
and non-science courses.
B. Curriculum
1. Provide a curriculum map showing where each SLO is introduced, reinforced, and
demonstrated within the program’s required or elective courses.
In the curriculum map below, the terms “reinforced” and “demonstrated” are changed to
“developed” and “mastered,” which better reflect the intentions of these classes regarding
meeting the SLOs. The courses listed are all within the core list of required classes. There are too
many elective classes to list here, but all of the elective classes are expected to at least introduce
two of the four learning outcomes.

Student Learning Outcome
Disciplinary Knowledge

Communication Skills

Analytical Skills

Laboratory and Field Skills

Skill introduced (I), developed (D),
or mastered (M) in the course?
BIOL 100 (I)
BIOL 130 (I)
BIOL 132 (D)
BIOL 340 (D)
CHEM 105 (I)
CHEM 106 (D)
GEOL 110 (I)
BIOL 100 (I)
BIOL 130 (I)
BIOL 132 (D)
BIOL 340 (D)
CHEM 105 (I)
CHEM 106 (D)
GEOL 110 (I)

ECON 235 (I)
ECON 335 (D)
ENSC 350 (D/M)
ENSC 491/496 (D/M)
ENST 200 (I)
GEOG 241 (I)
LSTU 303 (I/D)
ECON 235 (I)
ECON 335 (D)
ENSC 350 (D/M)
ENSC 491/496 (D/M)
ENST 200 (I,D)
GEOG 241 (I)
LSTU 303 (I/D)

BIOL 100 (I)
BIOL 130 (I)
BIOL 132 (D)
BIOL 340 (D)
CHEM 105 (I)
CHEM 106 (D)
GEOL 110 (I)
BIOL 100 (I)
BIOL 130 (I)
BIOL 132 (D)
BIOL 340 (D)
CHEM 105 (I)

ECON 235 (I)
ECON 335 (D)
ENSC 350 (D/M)
ENSC 491/496 (D/M)
ENST 200 (I, D)
GEOG 241 (I)
LSTU 303 (D)
CHEM 106 (D)
GEOL 110 (I)
ENSC 350 (D/M)
ENSC 491/496 (D/M)

2. Referring to the map above (question B1), describe how the structure of the curriculum
supports the program’s SLOs. (Maximum 200 words)
The core curriculum of this comprehensive major requires a number of introductory courses
that introduce the program’s SLOs. These introductory courses are followed-up by courses in
various fields (biology, economics, legal studies, geography, and environmental science) that
build upon SLOs introduced in foundational courses. Additional elective courses that require

foundational classes where SLOs are introduced are expected to help students develop (or
master) at least two of the four SLOs.
3. Describe any additional factors that have driven curricular design in the program.
Much of the ENSC curricular design was only recently developed during a two-year period when
the ENSC program was proposed and planned. There has not yet been time for reflection and
evaluation of the current program to warrant subsequent change.
4. Describe any redundancy in course content compared to the curriculum of other programs on
campus, and if such redundancy exists, explain why this redundancy is justified, describe
steps that have been taken to resolve it, or how it can be resolved. (Maximum 500 words)
The program is quite distinct from others on campus, with the exception of the noncomprehensive Biology major, which has led some students to declare double majors in both
Biology and Environmental Science (and forgo a minor). By careful selection of elective biology
classes that are also ENSC electives, as well as University Studies courses that meet ENSC
program requirements (e.g. Economics in Society and Environmental Science), Biology majors
can complete the Environmental Science degree by the addition of 16 credits, plus an additional
1-credit capstone (note that the Natural Science program does not require two capstone
projects to double major).
The redundancy exists in part because adding the ENSC program was designed to be low-cost.
The ENSC curriculum built upon existing course work and faculty backgrounds, so naturally
our ENSC program borrows heavily from the Biology curriculum. Creating the option for
environmentally-minded Biology majors to add an Environmental Science major was also seen
as a way to increase the viability of the ENSC program by helping meet the 5 majors/year
requirement, particularly in the initial years of program building.
In practice, the majority of current ENSC majors are either transfer students or declare
Environmental Science as a major only after completing many of their University Studies
courses, so most students do not have the ability to carefully plan a degree program that takes
advantage of courses that meet multiple requirements. In addition, managing course conflicts
between the Biology program and all the core ENSC courses has been challenging because so
many departments are involved. The Ecological Economics class (Econ 335) is particularly
difficult to work into schedules for Biology majors late in their careers at UW-S because it is
only offered every other year and has a pre-requisite (Econ 235).
As the ENSC program grows and develops an independent identity from the Biology program,
and new faculty are hired to meet program needs, the ENSC curriculum will likely become
more distinct from the Biology program. In the meantime, the overlap with Biology program
has generated a lot of interest in Biology majors switching majors or pursuing a double major.
Over the next few years we will have data that indicate how many new students the ENSC
program generates.
5. What criteria have your program established to approve IDS/IDM requests?

Our program has not received IDS/IDM requests. Requests, if received, would be discussed
and evaluated by the ENSC committee.
C. Assessment
1. List the SLOs that were assessed during the review period.
We were provided a reprieve from developing assessment plans during the first year of the
program (2017-2018). We are assessing the communication skills SLO in 2018-2019, in addition
to developing assessment plans for the other SLOs.
2. Describe the trends (successes, areas of concern) in program assessment results during the
review period. (Maximum 500 words)
At this time, we do not have data available to assess trends.
3. Discuss how the assessment results have either supported the value of current practices, or
led to changes in the program (curriculum, delivery, resource allocation, etc.). (Maximum
500 words)
By 2020, we expect to have sufficient assessment results that allow evaluation of the program
curriculum.
D. Teaching Effectiveness
1. Provide the instrument(s) used in the program for student evaluation of courses.
Because the ENSC curriculum spans four departments, the responsibility to provide avenues
for student evaluation of required ENSC courses is left to the individual departments within
which each course is taught.
2. Describe how the program utilizes university resources to promote effective teaching. (E.g.,
CETL, OPID, development grants, etc.)
Because the program is new, no teaching initiatives are currently in place, but faculty in the
ENSC program have utilized CETL and development grants in the past. There has been a
discussion about building collaborative projects with faculty in other disciplines to help infuse
environmental issues across campus, and CETL could be a good resource for such a project –
but it is currently only an aspirational goal.
3. Has the program used the results of teaching effectiveness evaluations (e.g. peer evaluation
or student evaluation; see questions 1, 2 above) to inform program changes during the review
period? If so, describe the process.
Not yet, because the program is so new.
III. Program Resources
A. Faculty and Staff

1. List the current program faculty and staff members. Explain departures and new hires since
the last review (Data sources: personnel files, HR).
We list below the faculty and associated departments who teach courses in the ENSC program.
Dr. Shon Schooler taught ENSC 350 in fall of 2017, and has left UW-S and the LSNERR. Dr.
Michelle Gutsch was hired to teach BIOL 340 for fall of 2018 due to the service obligations of
Dr. Nick Danz.
Core courses

BIOL 100: Environmental Science
BIOL 130: Principles of Biology I
BIOL 132: Principles of Biology II
CHEM 105: General Chemistry I
CHEM 106: General Chemistry II
GEOL 110: Dynamic Earth
MATH 113: Algebra with Applications
ENST 200: People and the Environment
ECON 235: Economics in Society
GEOG 241: Fundamentals of GIS I
BIOL 340: Ecology
ECON 335: Ecological Economics
ENSC 350: Environmental Sci. Research Methods
LSTU 303: Environmental Law and Regulation
ENSC 491/ ENSC 496: ES Research or Internship

Faculty/Staff

Ms. Rachel Portinga, Natural Science
Dr. Kurt Schmude, Natural Science
Dr. Ed Burkett, Natural Science
Dr. Ed Burkett, Natural Science
Dr. Jeff Schuldt, Natural Science
Dr. Michael Waxman, Natural Science
Dr. Lorena Rios Mendoza, Natural Science
Dr. Andy Breckenridge, Natural Science
various in Math/Computer Science
Dr. Deborah Augsburger, Social Inquiry
Dr. Sakib Mahmud, Business and Economics
Dr. William Bajjali, Natural Science
Dr. Nick Danz, Natural Sciences
Dr. Michelle Gutsch, Natural Science
Dr. Sakib Mahmud, Business and Economics
Dr. Shon Schooler, LSNERR
Dr. Matt Teneyck, LSRI
Ms. Amy Eliot, LSRI
Dr. Maria Stalzer Wyant Cuzzo, HBJD
various faculty mentors

2. Describe the use of part-time instructors vs full-time instructors/faculty. Note the ratio of
part-time to full-time instructors, and explain why this ratio is or is not appropriate to ensure
the quality of the program. If the program regularly uses part-time instructors, explain
whether this use is sustainable and why it is necessary.
Calculating instructor/faculty ratios at the program level is not applicable because every class,
except ENST 200 and ENSC 350, fulfills roles in other programs. That said, Rachel Portinga,
Michelle Gutsch, and Amy Eliot are the only instructors who taught required ENSC classes over
the last two years.
3. What program-level support is provided to faculty and staff for professional development,
retention, tenure, and promotion process? (Include program financial resources; mentoring;
and revision of departmental tenure/promotion criteria in bylaws since the last program
review.)
The ENSC program has no dedicated support for faculty and staff professional development or
training. Support is received from the respective departments in which faculty and staff
teaching ENSC courses are associated.

4. Referring to CUPA data (http://www.cupahr.org/surveys/results.aspx), and additional data
relevant to the program (discretionary), discuss whether the program faculty and staff are
receiving competitive pay and benefits, and if not, how they fare with the current labor
market salary reports.
All faculty and instructors who teach in the ENSC program currently contribute to other
programs (with the exception of Dr. Andy Breckenridge, who previously coordinated the
suspended Earth Science minor). As such, their salaries and benefits would be discussed in in
program reviews for the various departments. Note that Dr. Andy Breckenridge’s pay and
benefits are similar to those reported by the Biology, Chemistry, and GIS programs.
B. Facilities
1. Explain whether the classroom facilities and labs typically used by the program are adequate
for the program course offerings (separate from technology – see below).
Most of the science lab rooms in Barstow Hall were remodeled in 2011, thus they are adequate
for our needs. Two rooms that were not remodeled include Barstow 107 (geology lab room)
and Barstow 114 (biology lab room). Barstow 107 is particularly outdated and the tables and
chairs are suffering from neglect and overuse. Both rooms are recognized as needing remodeling
if funds become available, and converting Barstow 107 into the only room on campus dedicated
for use by Environmental Science courses has been suggested.
2. Explain whether the office facilities for program faculty and staff are adequate for their needs
(with respect to number, size, furnishings, and equipment).
Facilities for program faculty and staff are adequate.
C. Technology, Library, and Other Resources
1. Discuss the technology and associated support used by the program on a regular basis.
Explain whether the existing technology and support services are up-to-date and adequate for
the program. What other technology/resources would enhance your ability to enroll and
retain students?
No additional technology utilized by students in the ENSC program is necessary beyond what is
currently discussed by programs that contribute to the ENSC program.
2. Evaluate the library resources supporting the program.
Library support is excellent.
3. Describe and evaluate the other resources supporting the program. For example, has the
program had success/lack of success in applying for ClassMod or LabMod? Have special
software programs been considered and their availability extended into labs (including
library) for student use?
One of the goals of the ENSC program was to strengthen collaborations between UW-S and the
LSRI and LSNERR. One direct collaboration was the creation of ENSC 350, an environmental

science research methods course taught by Dr. Shon Schooler (LSNERR) in the fall of 2017,
and Ms. Amy Eliot and Dr. Matt TenEyck (LSRI) in fall of 2018. Dr. Shon Schooler took the
lead in creating the class, and he was permitted to teach the course as part of his normal duties at
the NERR, which saved the Natural Sciences Department from petitioning for resources to staff
the course. In the fall of 2018, adjunct resources for staffing the course were provided by the
Natural Sciences department, which may be required in the future now that Dr. Shon Schooler
has left the LSNERR, and his position is not planned to be replaced by someone employed
through UW-S for at least a year.
In addition to staffing this class, the LSNERR and LSRI provide students participating in ENSC
350 with facilities and projects that would be unavailable otherwise. This includes their space,
equipment and supplies, boats, and vehicles. Both organizations also offer paid internships and
research opportunities.
The LSNERR and LSRI were highlighted as key assets that helped justify the creation of the
ENSC program. Both are well-recognized community research and education institutes that
bring prestige to our ENSC program. They help provide credibility that we offer a quality
program that provides unique opportunities unavailable elsewhere in the region. Supporting
both institutes is key for the long term viability and growth of the ENSC program.

IV. Program Productivity
A. Graduation, Retention, Enrollment, and Credit Hour Production
1. System policy requires that a major/minor must sustain an average of five graduates per year
over a five-year period to remain viable. Review your graduation data (provided) and, for
any majors or minors that do not meet this average, discuss and describe what actions the
program is taking or planning to take to address this.
The ENSC program had six students enrolled in the program in the first year (2017-2018). This
number has grown to 25 in the current semester (fall 2018), and we expect the first graduates in
2019. We do not anticipate having challenges sustaining five graduates per year by the year 2020.
2. The university has set Strategic Management Enrollment Goals for retention (provided in
Department Annual Report). Review these goals and your program retention rates. Does the
retention rate for your major/minor program meet or exceed the university’s goals? If not,
what actions is the program taking to increase retention rates? If your program exceeds the
goals for retention, describe your successes in implementing retention strategies.
The ENSC program is too new to have useful retention data.

3. Review the overall program enrollment data for declared majors and/or minors for the review
period and discuss the trends.

As noted in question #1 above, the number of students enrolling in the ENSC program is
rapidly growing because this is a new program.
4. Using the five-year course enrollment data provided, identify those courses that on average
enroll fewer than the minimum number of students per section recommended by campus
administration (currently 10 students per section minimum). For each, explain why the
course is sustainable with such low enrollment, or any changes being made to the curriculum
to eliminate/consolidate low-enrolling sections.
The new, 2-credit, ENSC 350 class was introduced in the fall of 2017. Approximately five
students enrolled in the class in 2017, and two students enrolled in 2018. We needed to run this
class in 2018 for two students who declared ENSC as a major in their 4th year at UW-S and plan
to graduate by the spring of 2019. In the future, we hope to include this course as an elective for
Biology majors, which would likely increase course enrollments.
There has been a rapid growth in students declaring ENSC as a major (see #1 above), and we
expect ENSC 350 to enroll more students in the future, but it is possible that this course will
enroll fewer than 10 students in some semesters. The course emphasizes undergraduate research
experiences, with hands-on activities centered on projects at the LSNERR or LSRI. As such,
running the class with 8-12 students would be ideal from a pedagogical perspective. The ENSC
program requires a few more years to ascertain the stable student enrollment in ENSC 350 if
offered annually, but the outlook is positive. ENST 200, a course only required by the ENSC
major, currently has 17 students enrolled in the spring of 2019.
Note that ENSC 350 would be the only required course in the ENSC curriculum that should
ever have enrollment fewer than 10 students, and that the creation of the ENSC major has led to
a significant increase in enrollment trends in other courses, such as GEOG 241 (Introduction to
GIS) and ECON 335 (Ecological Economics).
5. Summarize the faculty and staff teaching and advising since the last review:
There are only two classes dedicated to the Environmental Science program, and no faculty
member teaches more than two core classes for the ENSC major. So far advising has been split
between Andy Breckenridge and faculty within the Biology program (who typically advise
students who decide to pursue a double major in ENSC and Biology.)
6. Referring to the response to Question 5 above, discuss inequities in faculty and staff student
credit hour production and advisees. What is being done to create a more equitable load?
A credit-hour production statistic is not applicable to the ENSC program because nearly all of
the classes serve two or more programs.
With the loss of the Earth Science program, Andy Breckenridge was able to take on the advising
role for the new ENSC majors, but he still has fewer advisees than average for faculty in the
Biology program. These advising loads and responsibilities will change as the program grows.

7. Discuss other responsibilities carried by program faculty and staff, particularly those
resulting in overtime, whether paid (overload) or unpaid. Explain why this overtime is
necessary and whether it is sustainable.
None to report.
B. Demand Analysis
1. Review the national SAT and ACT summaries of major preference and other relevant
sources. Analyze the projected student demand for the majors/minors in your program.
Neither the ACT nor SAT provide a major preference category for Environmental Science. In
the 2018 SAT data, categories are provided for Biology and Biomedical Science, Natural
Resources and Conservation, and Physical Science. Combined these account for 10% of the
student responses. This is similar to the percentages in 2013, which suggests there has been no
change in student demand for science programs.
2. Use the NACE Job Outlook Report and other relevant sources (ex: Career Services Survey of
Graduates) to provide analysis of the expected external demand among employers for the
degrees offered in your program.
According to the 2015 NACE job outlook report, 35% of respondents were interested in hiring
students with Math and Sciences degrees, and of those respondents, Environmental Science, at
29%, was second in demand behind Mathematics/Computer Science
Attributes employers seek include: ability to work in a team (77.8%), written communication
(73.4%), problem-solving skills (70.9%), analytical/quantitative skills (68%), verbal
communication (67%), and technical skills (68%). Teamwork and the ability to make decisions
and solve problems were rated as the most important career readiness competency. All of these
skills are stressed in the ENSC curriculum, and we have designed capstone and research
opportunities to provide employers with the real-world experiences they are seeking in
graduates.
C. Service to University Studies and Other Programs
1. Refer to the table (provided) listing course number, title, credits, and requirement category
for all University Studies courses offered by your program. How often are these University
Studies courses offered? Are these University Studies offerings filling to capacity? If not,
discuss the rationale for the frequency of offering, in light of enrollment concerns; or discuss
plans to adjust the frequency of offering so that courses reach capacity.
There are no University Studies courses offered by the ENSC program. BIOL 100
(Environmental Science) is currently a University Studies Environmental Science course that
perhaps should be changed to an ENSC course.
2. List the courses in your program (including general education courses, courses used in
IDS/IDM, etc.), that act as service courses to other majors/minors (list each course number,
title, credits, and which major/minor uses the course). How does this service load affect

(negatively or positively) the program’s other responsibilities: for example, courses required
for majors/minors, or program administration?
Because the ENSC program was new and built upon pre-existing courses, a better description is
that other programs have courses that serve the ENSC major. This has been a boon to several
classes, which have recently set record enrollment numbers (at least relative to the last five
years). These include GEOG 241, which enrolled 21 students in fall of 2018 (up from an average
of eight), and ECON 335, which has 23 students enrolled in the spring of 2019. A lack of
demand for ECON 335 a few years ago prompted discussions of suspending the class; instead
we are currently considering whether we need to offer this class on an annual rather than
biennial basis.
Core ENSC courses that are service course to other programs and/or University Studies
BIOL 100: Environmental Science (2), University Studies environmental class
BIOL 130: Principles of Biology I (4), required for the Biology major
BIOL 132: Principles of Biology II (4), required for the Biology major
CHEM 105: General Chemistry I (5), required for the Chemistry and Biology majors
CHEM 106: General Chemistry II (5), required for the Chemistry and Biology majors
GEOL 110: Dynamic Earth (4), University Studies lab class
MATH 113: Algebra with Applications (3), University Studies Mathematics/Computer science class
ECON 235: Economics in Society (3), University Studies Social Science class
GEOG 241: Fundamentals of GIS I (4), required for the GIS minor
BIOL 340: Ecology (4), required for the Biology major
ECON 335: Ecological Economics (3), elective for the Economics major
LSTU 303: Environmental Law and Regulation (3), elective for the Legal Studies major
Core ENSC courses that are NOT service courses to other programs and/or University Studies
ENST 200: People and the Environment
ENSC 350: Environmental Science Research Methods

D. Additional Contributions
Many faculty, plus staff at the LSRI, involved in the ENSC program fulfill roles in other programs. We leave
reports of contributions by ENSC program faculty to their primary programs to which they belong.
1. Discuss in narrative format the notable service contributions that the faculty and staff in your
program have made to the students, program, department, university, or discipline/profession
since the last review period. (Maximum 300 words)
2. Briefly describe any grants, fellowships, and other external funding awarded to faculty/staff
in the program since the last review period. (Maximum 200 words)
3. Describe notable achievements among program faculty and staff in research, scholarship, and
creative activities since the last review period. (Maximum 200 words; you may provide an
appendix if you wish to include more detailed information)

V. Synopsis and Future Planning
A. Retrospective review:
1. What were the program’s challenges, strengths, weaknesses, and opportunities during the
review period?
2. How has the program addressed its challenges and weaknesses during the review period?
3. How has the program utilized its strengths and identified opportunities?
The faculty on the ENSC steering committee have demonstrated a dedication to developing the
program and ensuring its success. We meet at least monthly as a group, and have steadily worked
towards completing the tasks required of a new program. Our primary strength is this group of
faculty dedicated to spearheading a new program, despite carrying responsibilities and charges
associated with other programs on campus. The student interest is also encouraging. There has
been little marketing or regional exposure, but after one year we have 25 declared majors. Some
of the most significant challenges are summarized below:
Program is new
Because the program has only existed for one year, the biggest challenge has been to get the
program running. Beginning in the winter of 2018 we were submitting new courses for catalog
approval, formalizing HIPs and working out how the HIPs are integrated into the program,
drafting memoranda of understanding with regional community colleges that offer
environmental science associate degrees, and developing assessment plans for our learning
outcomes (which are still incomplete). Developing schedules and course rotations has also
proved challenging because we have had to coordinate between multiple departments, and the
program created many new course conflicts that did not exist previously.
Interdisciplinary nature of program creates strengths and weaknesses
Being an interdisciplinary program, with faculty housed in multiple departments, is an overall
positive, but creates challenges. Working across departments has created new partnerships and
offers the opportunity to share different perspectives. This includes broad topics such as
pedagogical approaches and the nature of our respective disciplines, as well as common tasks
such assessing student learning and conducting departmental business. On the flip side, we do
not share space, so communication is not as routine as within most programs. We lack a
program budget, so there are no shared funds to support the program. In addition, we all wear a
“second hat,” with ties and obligations to other programs.
Students are also impacted by the interdisciplinary nature of the program. Students are exposed
to the program from a diverse set of courses, and the curriculum offers a potential option for a
wide range of environmentally-minded students not quite satisfied with their planned major.
However, some students may miss being part of a department, or have trouble developing as a
cohort.
Deficiencies in the curriculum
The ENSC major was constructed from existing coursework (ENSC 350 and ENST 200 being
exceptions), and took advantage of expertise at UW-S. The result is that the majority of our

electives are in the biology program, which is not helpful for distinguishing the ENSC program
from a biology student selecting biology electives cross-listed in the ENSC program. Because
faculty were not hired to meet the needs of the new program, there exist deficiencies in our
programming. For example, we lack coursework in environmental policy, which is unusual for
an environmental science program. There are other subjects, common to many programs, which
we would like to offer, but have not developed at this time (e.g. energy, groundwater,
contaminants and remediation, sustainability, soils, and agriculture).
We have plans to address some of these issues. We will survey our ENSC students to gauge their
interests. We believe there are a few subjects for which we currently have staff and faculty
expertise, but do not offer coursework, e.g. environmental policy, energy, environmental
toxicology, and ecological invasions. We may be able to increase the diversity of topics covered
in the curriculum, and still achieve enrollment targets by decreasing the average credit hours for
our elective classes.
In addition, there is a possibility of obtaining a large grant as part of UW-Milwaukee’s
Freshwater University program, which would establish UW-S as a partner institution. The grant
would provide funding that could lead to additional staff or faculty to help support the ENSC
program.
B. Projection:
1. Summarize the program’s outlook and plans for the next review period, including goals,
measurable outcomes, and anticipated challenges.
Most importantly, we want to see the number of declared ENSC majors and graduates increase.
The first ENSC majors will graduate in 2019, and we expect over five graduates per year by
2020. By the next review we should be able to assess whether this increasing trend will continue
and whether we can accurately predict the eventual plateau. Following future enrollment
increases, we would like to develop an increasingly distinct curriculum.
2. What collaborations or interdisciplinary programs are in planning?
This major is by design collaborative and interdisciplinary. At this time, we are not planning
collaborations with other programs across campus.
3. Is the program developing any new majors, minors, or certificates? If so, describe the
rationale and research leading to these plans.
The original steering committee planned to develop two majors that would be supervised by the
same set of faculty: Environmental Science and Environmental Studies. An authorization
document for Environmental Studies was completed and approved by the Faculty Senate, but
withdrawn from approval to the Board of Regents. The ENSC committee still supports the
development of an Environmental Studies program that would require fewer science credits
than the ENSC major. Our current hope is that we will be allowed to offer an Environmental
Studies minor and/or certificate, which would support the core classes in the ENSC program
and increase the cross-disciplinary milieu in these classes.

C. Resource Implications and Requests:
Referring to the Projection above,
1. Discuss whether any program resources (personnel, technology, infrastructure, etc.) will
become redundant or unnecessary.
We do not anticipate that there are program resources that will become unnecessary. As is, the
program has relied heavily on existing resources.
2. If additional positions are needed, indicate the needs and provide justification for hiring
additional faculty and staff.
The loss of UW-S support for a researcher at the LSNERR, combined with Shon Schooler’s
departure, is significant. Erika Washburn, the LSNERR director, was integral in the planning of
the Environmental Science program, so despite structural and budgetary changes at the
LSNERR, we are hopeful that there will continue to be strong collaborative ties between the
ENSC program and the LSNERR.
We also noted deficiencies in the ENSC curriculum (e.g. sec V.A), but recognize that the ENSC
program needs time to grow before we can justify hiring faculty to support and develop the
program. As positions open across campus, one viable alternative to increasing staffing in this
major would be to hire individuals with environmental specialty and interdisciplinary
background that would allow them to meet needs in this program as well as another.
3. If classroom facilities and labs are not adequate, indicate what would be necessary to fully
meet the program needs.
Classroom facilities are currently adequate, with the possible exception of the GIS lab, which
supports the ENSC program. Note that the GIS APR outlines deficiencies in the current lab,
and that the ENSC major has increased demand for GIS (21 students registered for GEOG 241
in the fall of 2018, which is much more than eight, the five-year average).
4. If office space for program faculty and staff is not adequate, indicate what would be
necessary to fully meet their needs.
Office space is adequate.
5. Explain what additional library resources the program needs and justify their acquisition.
Library resources are adequate.
6. Explain what other additional resources the program needs and justify their acquisition.
None currently.
7. Describe possible funding sources for the resource needs identified above.

As noted in Sec V.A.3, the UW-Milwaukee Freshwater University initiative is the most
promising funding source in the near future. Being a STEM major, and highly interdisciplinary,
the ENSC program should be well-positioned for a variety of grant opportunities. The typical
challenge is finding times in our busy schedules to draft grant proposals. A program at UW-S
that would provide time for faculty to draft and submit targeted proposals would be welcome.

Applied Geographic Information System (GIS) Program
I. Mission and Program Goals
A. Provide your program’s mission statement.
Natural Sciences Department: “Our mission is to foster intellectual growth and career preparation
(graduate programs, professional programs, or work in natural sciences) in accordance with the liberal arts
tradition at UW-Superior. As a science department, we focus on giving students a solid knowledge base
and the skills in their respective subjects. Science students will know, understand, apply, and
communicate the principles and facts related to their particular disciplines.”
As with the other programs within the department, the GIS program is offered as a minor and does not
have a separate mission statement. The program focuses on brings students quickly up to speed on the
information technology and help students of different disciplines to carry spatial research and to learn and
acquire advanced technical skills that can immediately apply in the workplace after graduation.
B. Describe how the program mission is aligned with the mission, vision, values and strategic
priorities of the department and university.
University Mission Statement: "The University of Wisconsin-Superior fosters intellectual growth and
career preparation within a liberal arts tradition that emphasizes individual attention, embodies respect
for diverse cultures and multiple voices, and engages the community and region." (Approved Feb. 6,
2015)
The GIS minor is aligned with the university mission and the GIS minor supports and facilitates the
teaching and research activities in the areas of geographic information systems, raster and vector analysis,
geospatial visualization and geospatial data management. The GIS coursework and contents emphasizes
local, regional and global topics and issues. The students through their coursework learn the following:
Develop skills in environmental analysis
Encourage economic development and strengthening local capacity by adopting and using information
technology
3. Supporting community planning and development
1.
2.

C. Describe how your program’s activities are driven by the mission.
The GIS minor consists of three GIS core courses (GEO241, 342, and 442, each course is four credits)
the courses contribute to UWS mission of “fostering intellectual growth and career preparation. The GIS
minor is an interdisciplinary discipline and intend to serve students who are majoring in different
disciplines at UWS (biology, transportation and logistics, environmental sciences, and social sciences).
Each course designed to have a project, so each student or group of maximum three students can carry a
real world project, which will provide them with chances to learn and practice the spatial analysis
through their research. The URSCA integrated into the GIS minor through the research projects as a
High Impact Practice (HIP).
D. What collaborations exist between your program and other programs on campus?
1

The majority of GIS minor students are Biology and Transportation and Logistics Management majors.
Most recently, students who are Environmental Science major start taking some GIS courses. Very few
students from the chemistry and humanities are taking the GIS minor. GIS courses participate in the
Transportation and Logistics Management majors and Environmental Science major. Most Biology
students take the GIS as it help them understand more about how to use GIS in biological research. The
GIS minor include several math and statistical elective courses from other departments to help students
comprehend the GIS analysis concepts.
E. Refer to the previous program review and response (provided) and describe how the program
addressed the recommendations made therein. If recommendations were not addressed, please
explain why.
In response to the request of establishing, an Environmental Science major and related some GIS
courses to this new major. The Environmental Science major established now and two GIS courses
linked to the major. The GEOG241 is a required course and the GEOG 343 is an elective course. In fall
2018, seven students who declared the Environmental Science as a major enrolled in GEOG241.

II. Teaching and Learning
A. Student Learning Outcomes
1. Provide the current student learning outcomes (SLOs) for the program.
Student Learning Outcomes for the GIS Minor:
a. Knowledge: Students will learn a broad-based knowledge of spatial concepts and terminology
from spatial data, relational database and spatial analysis techniques
b. Critical Thinking: Encourage students to carry independent real world project, and test their acquired GIS
skill to use the spatial analysis to solve the problem

c. Communication: Students will develop skills in scientific communication through writing a
project proposal, carry the project and present the project in class setting or undergraduate
research symposium.
2. Explain the process by which the program’s SLOs are reviewed and revised, including how new
SLOs are developed. Discuss the roles of the program faculty and instructional staff; professional
organizations; employers; and other stakeholders.
Student learning outcomes for the GIS minor are continually reviewed with the Earth Science Program.
These discussions involved two faculties: the GIS instructor and geology instructor. This took place,
prior the cancelation of Earth Sciences program. After the cancelation of the Earth Sciences program,
new modification took place to make the GIS minor up-to date with the development of the GIS
technology. The most recent modification is moving toward the ArcGIS Pro, which is online technology
that deals with spatial analysis. This makes the GIS minor comparable to other GIS programs and meet
the needs of community and workforce of the new technology.
B. Curriculum
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1. Provide a curriculum map showing where each SLO is introduced, reinforced, and demonstrated
within the program’s required or elective courses.
Curriculum Map for Core Courses within the GIS Minor. All students enrolled in GIS minor
complete three GIS core courses (GEOG241, GEOG 343, and GEOG442). The focus will be on these
three courses to map the curriculum as follow: I-Introduced to, R-Reinforced, and M-challenged to
master all of the minor outcomes.
Course
GEOG241
GEOG343
GEOG442

Knowledge Critical Thinking
I
I
I
I
R
R

Communication
I
I
R

2. Referring to the map above (question B1), describe how the structure of the curriculum supports
the program’s SLOs. (Maximum 200 words)
The three core courses purposely structured to support student learning. Students should first complete
GEOG241 as it is prerequisite for GEOG343, and GEOG343 is prerequisite for GEOG442. Each course
cover certain aspects of the GIS concepts in term of GIS theory and applications. The three core GIS
courses designed to determine the sequence and structure of the material to ensure the learning
objectives are met. Each course provides the students with a specific knowledge so that each activity has
a certain information. This framework is endorsed within the curriculum, so by the time students enroll
in the advance GIS course (GEOG442) they have been introduced to and covered all of the outcomes
and are prepared to master the GIS program student learning outcomes.
3. Describe any additional factors that have driven curricular design in the program.
The GIS Program has always tried to continue developing the curriculum that meets the needs of the
workforce and adjust to the development in the field of spatial technology. The GIS minor has changed
twice since 2001to meet the new development in the GIS technology and the workforce demand. In
2006, the program replaced ArcView by the ArcGIS, and since 2018, it start gradually move toward the
ArcGIS Pro technology.
4. Describe any redundancy in course content compared to the curriculum of other programs on
campus, and if such redundancy exists, explain why this redundancy is justified, describe steps
that have been taken to resolve it, or how it can be resolved. (Maximum 500 words)
The GIS courses are offered only within the GIS program, and no other program at UWS, offer any GIS
courses. Therefore, the GIS minor has no course redundancy.
5. What criteria have your program established to approve IDS/IDM requests?
Approval of IDS/IDM requests is at the discretion of individual academic advisors within our program
and the Department Chair. A Program or Department wide policy will likely be considered in the future
if requests increase in frequency.
C. Assessment
1. List the SLOs that were assessed during the review period.
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a. Knowledge outcome (6 out of 7 years).
b. Communication outcome (all 7 years).
c. Literacy (1 year); this outcome was approved by the Program in 2015-16 following an internal
review of our outcomes.
d. Critical Thinking outcome (1 year); this outcome was approved by the Program in 2015-16
following an internal review of our outcomes.
2. Describe the trends (successes, areas of concern) in program assessment results during the review
period. (Maximum 500 words)
The assessments will be conducted for each core course of the GIS minor by testing the students’
knowledge of the GIS concepts and GIS analysis. Scores will be administered for the three core courses.
Each learning goal will be assessed and will be ranked from 1 to 3 in the rubric.
Score 3 indicated an in-depth knowledge of the GIS materials taught in each GIS class. It means that
each student carried a project, perform diverse type of spatial analysis in the assignments and project,
presented the project in class and in the undergraduate symposium at Natural Sciences Department,
finished the whole exercises correctly, and obtained A- to A in the final exam.
Score 2 indicate students demonstrated sufficient knowledge, It means that each student carried a
project, perform diverse type of spatial analysis in the assignments and project, presented the project in
class, finished majority of the exercises correctly with little help from the instructor, and obtained B- to
B+ in the final exam.
Score 1 indicate students demonstrated competency, but their experiences was limited. This means that
these students carried a project, performed spatial analysis, presented the project, finished only few
exercises with extensive help from the instructor, and obtained C- to C+ in the final exam.
3. Discuss how the assessment results have either supported the value of current practices, or led to
changes in the program (curriculum, delivery, resource allocation, etc.). (Maximum 500 words)
There was a change in the curriculum due to external factors, but not based on the assesments.

D. Teaching Effectiveness
1. Provide the instrument(s) used in the program for student evaluation of courses.
The GIS minor evaluate each GIS course through the following:
1. Exams (3-exams lectures and labs)
2. Assignments (10 to 12 assignments)
3. Project.
The project include independent work that produces scholarly product appropriate for students’ discipline.
Students or the instructor chooses the research topic of the project. For examples, students can carry a project
for an external client (City of Superior, Murphy Oil, DNR, EPA, and others). In all projects, the students use the
scholarly tools, spatial technology, and perform spatial analysis in the students’ disciplines to create quality
work. Students should write a scientific paper and present their work as a PowerPoint presentation in the class.
Some of the projects can be used as a capstone course or undergraduate research.
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2. In what other ways (e.g. peer evaluation) does the program monitor the effectiveness of
instructors?
All faculty in our department complete an annual performance review based on teaching, research and
services. The most recent Department bylaws state, “We encourage other evidence of teaching
effectiveness such as peer evaluations based on students evaluation, assessments of student learning,
course assignments, exams, syllabi, and examples of student work. Our Department also values
continual improvement of teaching and research including: mentoring students in research activities and
internships, sponsoring students working on independent projects, participating in curriculum
development and improvement, innovating and experimenting with teaching and learning, incorporating
scholarly activities into classes, contribute research through participating in conferences or publishing in
peer reviewed journals or textbooks
3. Describe how the program utilizes university resources to promote effective teaching. (E.g.,
CETL, OPID, development grants, etc.)
I am the only faculty in the GIS Program and I participate in some of the CETL trainings and activities. I
have also traveled to two educational development conferences within UW-System, which have been
supported by a combination of funds from our Department and Faculty Development Grants. I apply the
content and resources I receive through these trainings to my individual courses and to program
planning.
4. Has the program used the results of teaching effectiveness evaluations (e.g. peer evaluation or
student evaluation; see questions 1, 2 above) to inform program changes during the review
period? If so, describe the process.
Most curricular changes within the Program made in response to teaching effectiveness evaluations are
made on an individual basis within courses.
III. Program Resources
A. Faculty and Staff
1. List the current program faculty and staff members. Explain departures and new hires since the
last review (Data sources: personnel files, HR).
The GIS Program currently employs one tenure-track faculty member Dr. William Bajjali.
2. Describe the use of part-time instructors vs full-time instructors/faculty. Note the ratio of parttime to full-time instructors, and explain why this ratio is or is not appropriate to ensure the
quality of the program. If the program regularly uses part-time instructors, explain whether this
use is sustainable and why it is necessary.
The GIS Program does not have an instructional academic staff positions.
3. What program-level support is provided to faculty and staff for professional development,
retention, tenure, and promotion process? (Include program financial resources; mentoring; and
revision of departmental tenure/promotion criteria in bylaws since the last program review.)
The Department makes available $3,000 annually from S&E funds and Distance Learning revenue
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sharing for the purpose of faculty and staff professional development. The funds are awarded based on
the merit for individual proposals submitted to the Department. Typical development activities include
travel to professional conferences or training workshops. The funds are available to all members of the
Department, and tend to be awarded primarily to faculty working towards tenure. We have awarded
funds in several instances to adjunct staff on part-time appointments.
Our Department has a robust mentoring plan for new faculty.
In 2017 our Department collaboratively revised our bylaws to clarify processes and requirements for
retention, tenure, promotion, and post-tenure. We clearly outlined what our Department values as
contributions for these performance milestones. We share the bylaws with new faculty and archive them
in a shared directory available to department members.
4. Referring to CUPA data (http://www.cupahr.org/surveys/results.aspx), and additional data
relevant to the program (discretionary), discuss whether the program faculty and staff are
receiving competitive pay and benefits, and if not, how they fare with the current labor market
salary reports.
As with other disciplines across campus, GIS faculty are compensated lower than their peers. The UWSystem accountability dashboard (https://www.wisconsin.edu/accountability/faculty-and-staff/) indicates
faculty in general are compensated approximately 22% lower than peers on average. Starting salary of
assistant professor at ESRI (Redland University) 66K to 71K.
B. Facilities
1. Explain whether the classroom facilities and labs typically used by the program are adequate for
the program course offerings (separate from technology – see below).
The GIS lab usually held on Swenson 2002, this room equipped with the GIS software. Unfortunately,
UWS has no GIS lab unlike to all UW-System campuses. The GIS lab uses the “Computer lab”, which
in the past used mainly for GIS students. Currently, the “Computer lab” become accessible to any
faculty who required simple technology such as overhead monitor. This makes the room inaccessible to
the GIS students to practice, do their homework or work in their projects.
This semester, as an instructor, I could not accommodate some students who missed the exam, because
other classes heavily occupied the room. The GIS lab exam can conducted only be in the “Computer
Lab” as the lab equipped with special GIS software, and the computers are linked to the server, which
host all the data for the exams, assignments, and the project data. The server is located in other location
in Swenson. This setting allow the students to use the “Network Connection” to access the lab database
and work on their exams. This semester I had to allow three students to do the exams in my office using
my own computer due to the unavailability of the computer lab.

2. Explain whether the office facilities for program faculty and staff are adequate for their needs
(with respect to number, size, furnishings, and equipment).
GIS faculty has enough office of high quality.
C. Technology, Library, and Other Resources
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1. Discuss the technology and associated support used by the program on a regular basis. Explain
whether the existing technology and support services are up-to-date and adequate for the
program. What other technology/resources would enhance your ability to enroll and retain
students?
The GIS minor requires powerful and fast computers, and good network connections. GIS lab also
requires large format printers, scanners, GPS devices, and digitizers. All these facilities are available at
our lab. The computers need update every 3 to 4 years to be up-to-date to meet the continuous
development in the GIS software. In our campus, we update the software on a yearly basis as we have
contract with ESRI through the UW-System.
2. Evaluate the library resources supporting the program.
Support from the Jim Dan Hill Library has been significant to the Natural Science Department. The
library offer many services and the GIS minor have used the following resources extensively:
BOOKS: For the last five years, books have been purchased to be placed in the collection, so my
students can use it during the semester.
INTERLIBRARY LOAN: The library staff very effective in helping to obtain journal articles in order
to be used in research.
3. Describe and evaluate the other resources supporting the program. For example, has the program
had success/lack of success in applying for ClassMod or LabMod? Have special software
programs been considered and their availability extended into labs (including library) for student
use?
The GIS Program had received in the past fund from LabMod that furnished the GIS lab with big plotter
and computers. Our department also receives funding each year through the Differential Tuition (DT)
program. All courses in Natural Sciences are assessed a fee of $12 per credit in addition to normal
tuition. DT funds used to purchase GPS devices to be used in classes, and provided funding for student
assistants, student research, and field trips.
IV. Program Productivity
A. Graduation, Retention, Enrollment, and Credit Hour Production
1. System policy requires that a major/minor must sustain an average of five graduates per year over
a five-year period to remain viable. Review your graduation data (provided) and, for any majors
or minors that do not meet this average, discuss and describe what actions the program is taking
or planning to take to address this.
Table 1: Number of graduating students with declared GIS Minor for the last 5 academic years
Minor
GIS Minor

2013

2014
10

2015
3

2016
9

2017
8

10

5 Yr Avg
8
7

The GIS minor exceeds the number of students graduating each year in order to remain sustainable.
Over the last five years, our graduation rate has fluctuated and the average around “8” students. It is
clear that the GIS minor is a good option for students majoring in biology, environmental science, and
transportation and logistics.

2. The university has set Strategic Management Enrollment Goals for retention (provided in
Department Annual Report). Review these goals and your program retention rates. Does the
retention rate for your major/minor program meet or exceed the university’s goals? If not, what
actions is the program taking to increase retention rates? If your program exceeds the goals for
retention, describe your successes in implementing retention strategies.
Table 2: Average retention and graduation rates for students who declared a GIS minor since 2013.
Item
Declared
Graduate
Percentage

2013
13
10
76.92

2014
28
3
10.71

2015
22
9
31.82

2016
18
8
44.44

2017 Average
18.6
12
8
10
43.01
83.33

Graduation from the GIS minor is considered when the students graduate from their major, whether their
major biology, environmental science, or transportation and logistics. Therefore, the rate percentage
does not reflect the actual graduation rate from the GIS minor. In reality, the graduation rate should be
considered when the students fulfill all their requirement of the GIS minor and not when they graduated
from their major. The experience showed that some students fulfill all the GIS minor requirement in two
years and graduate from their major after 4 years. This is why the graduation rate vary considerably
each year (Table 2). The table shows that the graduation rate is almost 83.33% in 2017, while the
graduation in 2014 is only 11%. As a result, the GIS minor graduation rate cannot be linked to the goal
of retention at UWS.
3. Review the overall program enrollment data for declared majors and/or minors for the review
period and discuss the trends.
The GIS Program enrollments of students with GIS minor varies from year to year and the average five
years enrollment around 17 students.
Table 3: Total enrollment of students in the GIS minor for the last 5 academic years.
Total enrollment

2013

2014

2015

2016

2017

GIS (minor)

8

29

25

13

9

Avg. 5
Years
17

4. Using the five-year course enrollment data provided, identify those courses that on average enroll
fewer than the minimum number of students per section recommended by campus administration
(currently 10 students per section minimum). For each, explain why the course is sustainable with
such low enrollment, or any changes being made to the curriculum to eliminate/consolidate lowenrolling sections.
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Table 4: Student enrollment for the past 5 academic years in classes whose average enrollment over that
time period has been less than 10 students.
Course

2013

2014

GIS I (GEG 343) - (S)

7

9

GIS II (GEG 343) - (S)
GIS III (GEG 442) - (F)

5

2015

2016

2017

Average

8

8

9

5

7

7

2

7

The Department examines always the enrollment data and take many measures to increase the
enrollment by either contacting the students through emails or advertising the course through flyers. For
example, when GEOG 442 was offered in the fall semesters of 2017, the number of students was only
two. The course was not cancelled, because this course is a higher-level and the two students need the
course for graduation.
5. Summarize the faculty and staff teaching and advising since the last review:
Table

Name

Classification

Teaching
FTE

William Bajjali

Faculty

1.0

StudentCreditHour
production
684

Faculty
Credit

Avg. #
advisees

119.2

10.2

5:

Classification, FTE, student credit hour production, Faculty Credit, and average number of advisees for GIS
faculty over the last 5 academic years.
As a GIS program, I feel that my advising load is less than other faculty in our department.
Nevertheless, it is sufficient as I advise all students who declared the GIS as a minor
6. Referring to the response to Question 4 above, discuss inequities in faculty and staff student credit
hour production and advisees. What is being done to create a more equitable load?
Within the GIS program, I feel that the teaching and advising load is equitable. As a GIS program, I feel
that my advising load is lower than other programs within our Department.
7. Discuss other responsibilities carried by program faculty and staff, particularly those resulting in
overtime, whether paid (overload) or unpaid. Explain why this overtime is necessary and whether it is
sustainable.
As the only faculty within the GIS program, I spend a considerable amount of time aiding students with
research and helping students prepare to present their work for GEOG 491 (Research in Geography),
which does not count toward our teaching load. Since 2013, I supervised 10-students registered for 21credits. I have assigned one hour per week for each student to discuss the progress of their work and
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help them to succeed in their research. All the 10-students submitted their finding in the undergraduate
symposium at our department.
B. Demand Analysis
1. Review the national SAT and ACT summaries of major preference and other relevant sources.
Analyze the projected student demand for the majors/minors in your program.
This option is not available for students declaring a minor, but available for students who declare a major

2. Use the NACE Job Outlook Report and other relevant sources (ex: Career Services Survey of
Graduates) to provide analysis of the expected external demand among employers for the degrees
offered in your program.
GIS is a growing field and based on the NACE Job outlook in November 2018, the Computer & Information Sciences
(GIS is part of this category) is among the top degree in demand. The demand for the information sciences degree is
great, 85.2% of respondent were interested in hiring graduate with this skills.

C.

Service to University Studies and Other Programs
1. Refer to the table (provided) listing course number, title, credits, and requirement category for all
University Studies courses offered by your program. How often are these University Studies
courses offered?
Requirement Category - Environmental Course
GEOG241 (Environmental Science, 4 cr) on campus – every fall
GEOG491 (1 – 4 cr.) on campus fall or spring
IDS (1 – 4 cr.) offer on demand
2. Are these University Studies offerings filling to capacity? If not, discuss the rationale for the
frequency of offering, in light of enrollment concerns; or discuss plans to adjust the frequency of
offering so that courses reach capacity.
Typically, yes the course (GEOG241) fill to capacity.
GEOG241 (on campus) – Enrollment ranges from 70% to over 90%. Demand is high
3. List the courses in your program (including general education courses, courses used in IDS/IDM,
etc.), that act as service courses to other majors/minors (list each course number, title, credits, and
which major/minor uses the course). How does this service load affect (negatively or positively) the
program’s other responsibilities: for example, courses required for majors/minors, or program
administration?
GIS offers one course (GEOG241) only in Environmental Science.
GEOG491 only in IDS
This service load positively affects the GIS program because it attracts a diversity of students into the
GIS minor.
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D. Additional Contributions
1. Discuss in narrative format the notable service contributions that the faculty and staff in your
program have made to the students, program, department, university, or discipline/profession
since the last review period. (Maximum 300 words)
Students
Participation in Preview Days and SOAR events, along with many face-to-face visits with prospective
students and their parents. Numerous letters of recommendation (or phone interviews) were written
for students pursuing scholarships, graduate schools, and jobs. I helped in organizing the department
Undergraduate Research Symposium.
Program & Department
Act as a Liaison and manage the relationship between ESRI and UWS including, maintaining the license
agreement of the software, provisioning user account to student, faculty, and staff, and providing
software usage guidance outside teaching responsibility
University
Participate with my GIS students in the annual Science Night.
Discipline/Profession
I am cooperating with the Ministry of Water resources in Jordan to study groundwater in different
groundwater basin. The cooperation resulted in obtains real-world data that I am using in my teaching.
In addition to that generated three publications in peer-reviewed journals
2. Briefly describe any grants, fellowships, and other external funding awarded to faculty/staff in the
program since the last review period. (Maximum 200 words)
Received grant from URSCA to work with a student about the water quality of Newton and Faxon
Creeks.
3. Describe notable achievements among program faculty and staff in research, scholarship, and
creative activities since the last review period. (Maximum 200 words; you may provide an
appendix if you wish to include more detailed information)
Since 2013, I achieved the following
1. Published a textbook (18 chapters)
2. Published three papers in peer-reviewed journals
3. Reviewed nine papers submitted for publications in peer-reviewed journals.
V. Synopsis and Future Planning
A. Retrospective review:
1. What were the program’s challenges, strengths, weaknesses, and opportunities during the review period?
2. How has the program addressed its challenges and weaknesses during the review period?
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Challenges
1. Increasing retention and recruitment of GIS minor. The number of student graduate from the GIS
minor fluctuate, but it is on average 8 students per year.
2. The GIS is a technology course. This required renew every three years the computers in order to be
compatible with the software that we update on yearly basis
3. Assign a GIS lab for the minor. UWS has no lab designated for the GIS minor similar to all campuses
of UW system. This caused many challenges for the students when they want to work on their
assignments or project. Since last year, the computer lab start to be occupied by different classes,
especially, classes that do not require computers, which limited the access to the lab.
4. Transfer students from two years colleges: transfer students coming to UWS due to multiple
articulation agreements are not very well academically prepared in spatial analysis. Several students who
transferred from 2-years colleges, unfortunately they performed poorly and majority failed the courses.
Solutions:
Retention: The GIS program has developed the content of the courses and start since last year to offer the
most advance software program (ArcGIS Pro) in the curriculum.
Computers and GIS lab: The issue of the computers in the lab, as an instructor, always I raise this issue
with the IT department, but the budget of the UWS is an issue. Regarding the GIS lab, the issue has been
discussed with the department chair and the provost and I hope it would be solved soon.
Transfer students from two years colleges: Students coming from 2-years colleges should meet with the
GIS instructor. Take a GIS entry exam and based on the result placed in the proper GIS level at UWS.
Environmental Science major: GIS program strongly supports the new environmental science major,
which has a substantial GIS emphasis and represents an area of growth for the GIS program. In Fall 2018, 7
students declared environmental science major took GIS I course (GEOG241), which is required course for
the major.

Other Challanges


Additional administration responsibilities related to assessment and annual reports: Over the past
five years, faculty within the Department of Natural Sciences have been loaded with many required
activities from administration and faculty governance such as writing new personnel rules, assessment
activities and reports, and annual performance reviews. These activities require a lot of time and prevent
the faculties focusing on other academic activities such as research and publications.

Weaknesses
o Our Department has different programs with different disciplines: this make the concept of
quality of teaching focuses only on student evaluation and the faculty research activities are not
ranked and defined properly.
o Advisement: Not fairly distributed among faculties and myself I have the least number of
students
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o Number of faculties in each program: Some program have many faculties and other program
have one person and this big responsibility and a burden when coming to write the reports.
Solutions
o Make the program work as three programs, so each discipline will work as one identity and
coherent group. The quality of teaching and research should be more frank and genuine. We
should focus on what we teach and what we cover in our teaching. It would be great if we start
visiting each other in the class and exchange honest ideas after observing each other. Publication
in peer-reviewed journals should be criteria for promotion and retention. At least one paper to be
used as criteria to promote to associate professor and two papers for promoting to full professor.
This will rise the image and good reputation of UWS and will be used as an advertising to recruit
good students
Strengths


Student experiences
o GIS program provides students with spatial analysis skills that needed in the job market.
o Each course in the GIS program include project and each student should carry real-world project.
o Each student has the opportunities to present their scholarly activities in the class or in the
departmental undergraduate research symposium.

3. How has the program utilized its strengths and identified opportunities?
High job employments of students who graduate with GIS skills.
B. Projection:
1. Summarize the program’s outlook and plans for the next review period, including goals, measurable
outcomes, and anticipated challenges.
Modify the GIS minor curriculum by incorporating additional courses from the Natural Science and
Computer Science departments. This plan will be brought forward during the 2018-2019 academic year.
2. What collaborations or interdisciplinary programs are in planning?
1. Be prepared for any new challenges.
2. Encourage other disciplines, who currently using the GIS technology to use it more in their classes
3. Promote the GIS certificate on line
3. Is the program developing any new majors, minors, or certificates? If so, describe the rationale and
research leading to these plans.
None, but modify the GIS curriculum to include ArcGIS Pro

Resource Implications and Requests:
Referring to the Projection above,
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1. Discuss whether any program resources (personnel, technology, infrastructure, etc.) will become
redundant or unnecessary.
None
2. If additional positions are needed, indicate the needs and provide justification for hiring additional
faculty and staff.
GIS program can be improved by including other courses such as programming and remote sensing. If this
happen a new faculty with remote sensing skills should be hired.
,

3. If classroom facilities and labs are not adequate, indicate what would be necessary to fully meet the
program needs.
1. Designated a lab for the GIS minor
2. Update the computers every 3-years based on the recommendation of ESRI
4. If office space for program faculty and staff is not adequate, indicate what would be necessary to fully
meet their needs.
Office space is adequate
5. Explain what additional library resources the program needs and justify their acquisition.
The resources of the library is adequate
6. Explain what other additional resources the program needs and justify their acquisition.
See answer to question 3
7. Describe possible funding sources for the resource needs identified above.
The only way is to write a grant
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