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PREFACE/ HISTORY
A. Recent Departmental History and Program Changes
Department Overview

The Department of Biology, Geology, and Environmental Science (BGE) is the largest
department in terms of majors within the University of Tennessee at Chattanooga (UTC) College
of Arts and Sciences (CAS), and offers the B.S. in Biology, B.S. in Geology, B.S. in
Environmental Science, and M.S. in Environmental Science degrees. With an undergraduate
enrollment of nearly 1,000 students, BGE serves about 26% of CAS undergraduate majors and
about 9.5% of UTC majors. UTC is composed of four colleges (Arts and Sciences, Business,
Engineering & Computer Science, and Health, Education & Professional Studies) with a total
undergraduate enrollment of about 10,514 in 2017. CAS is the largest of the colleges with a
2017 undergraduate enrollment of about 3,855. UTC is a public Master's L

Carnegie Classification with the additional voluntary/elective Community Engagement
Classification.

The department has been reorganized several times in the last 50 years. Prior to 1974, the
Biology Program stood alone. The undergraduate Environmental Science Program originated as
an Environmental Studies Program created by the Department of Biology in 1974, moved to an
Interdisciplinary Studies Program in 1978, and was revamped and reunited with the Department
of Biology in 1991 as the Department of Biological and Environmental Sciences. During the
1970s, the department proposed an M.S. in Biology Program. However, UTC and the University
of Tennessee system rejected this proposal, as the Tennessee Higher Education Commission was
concerned with program proliferation at the state level. Subsequently, due in part to strong
demand in the Chattanooga region, the department proposed an M.S. in Environmental Science
Program that was approved in 1997. The M.S. program is a broad multidisciplinary program
encompassing student research projects ranging from molecular biology studies to environmental
policy analysis, and remains the only M.S. Environmental Science Program in Tennessee.

In 2014, the College of Arts and Sciences engaged in a budget reduction and realignment
process. An outcome of the process was the breakup of the Department of Physics, Geology,
and Astronomy. Geology was merged with the Department of Biological and Environmental
Sciences in 2015 to form BGE, and Physics and Astronomy merged with the Department of
Chemistry. The overall goal of the BGE merger was to create a unified department that
maintains and promotes disciplinary identities, strengths, and resources. BGE consists of one
integrated department with three divisions, representing the degree programs: Division of
Biology, Division of Geology, and Division of Environmental Science. The divisions are
intended to help preserve the disciplinary identity, prestige, and potential of our four degree
programs. The merger proceeded pursuant to a merger plan developed by the department and
approved by UTC upper-level administrators. The merger plan is contained in Appendix A. The
disciplinary differences between Geology and the other two disciplines are more distinct than the
differences between Biology and Environmental Science. For this reason, and because the
Geology Program existed in a different department for most of the review period, a separate
overview and brief history of the Geology Program is provided near the end of this section.
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In Fall 2016, about 952 undergraduate students and about 32 graduate students majored in BGE
academic programs. The undergraduate Biology curriculum requires students to complete
general education courses, a common set of required core courses, and a program of study in
General Biology, Preprofessional (Pre-medical, Pre-dental, Pre-vet), or STEM Education. The
program instituted a major curriculum revision in Fall 2013 that simplified and streamlined the
curriculum. The number of Biology Programs was reduced from six to the three referenced
above, and course bottlenecks were reduced. The undergraduate Geology curriculum requires
students to complete general education courses, a common set of core courses, and a program of
study in Environmental Geology, Geology, or STEM Education. The undergraduate
Environmental Science curriculum requires students to complete general education courses, a
common set of core courses, and a program of study in 1) Biodiversity, Conservation and
Natural Resources, 2) Earth, Atmosphere, and Geological Resources, 3) Engineering Science, 4)
Environmental Health, 5) Environmental Policy and Planning, or 6) Geographic and
Cartographic Sciences. The program instituted a major curriculum revision in Fall 2014 that
reconfigured the curriculum, eliminated low enrolled programs, added two new programs, and
reduced course bottlenecks. Each of the three degree programs require completion of 120 hours.

In Fall 2017, BGE had 30 full-time faculty (including 23 tenure-track faculty and seven non-
tenure tract faculty lecturers), a non-tenure track faculty associate, a non-tenure track laboratory
coordinator (Geology), 11 state funded graduate teaching assistants, 3-6 adjunct faculty per
semester, a department advisor, an accounting specialist, and an administrative assistant.
Twenty-five of the full-time faculty are in the Divisions of Biology and Environmental Science
and five of the full-time faculty are in the Division of Geology. During the review period, BGE
obtained four new tenure-track faculty positions and the academic advisor position. The
graduate assistants are supervised by faculty and teach introductory Biology and Environmental
Science laboratories. Adjunct faculty primarily teach introductory Biology, Geology, and
Environmental Science lectures and laboratories. The Geology lab coordinator teaches and
administers introductory Geology labs. The faculty associate coordinates introductory Biology
laboratories and provides a multitude of department-wide services (e.g., equipment purchases,
equipment maintenance and repair, lab safety, hazardous waste processing, BGE website
updates). The accounting specialist administers payroll, personnel paperwork, and accounts for
state, gift, grant, and scholarship accounts (45-55 separate accounts). The administrative
assistant provides general administrative support (communications, copy room, supplies, etc.)
and processes travel for all faculty.

All tenure-track faculty are expected to teach, engage in scholarly activity, and provide
university, community, and professional service. Nearly all upper level undergraduate and
graduate classes and laboratories are taught by tenure-track faculty. Occasionally an upper-level
or graduate class will be taught by qualified adjunct faculty. Teaching loads for tenure-track
faculty typically range from about 7 - 10 contact hours per semester, while teaching loads for
non-tenure track faculty are typically 12 contact hours per semester. In 2016, the College of Arts
and Sciences and university began moving toward a student credit hour production model based
on Delaware disciplinary norms and away from a contact/credit hours or number of sections
approach. The department is presently transitioning to the SCH approach. Teaching load and
workload are discussed in section 4.2.



Student credit hour production per full-time faculty per semester averaged about 363 SCH for the
last five years, compared with average values of about 367 SCH for full-time faculty in the
College of Arts and Sciences and about 306 SCH university-wide. In Fall 2015, the student
majors per full-time FTE faculty ratio was about 38 for Biology, about 13 for Geology, and
about 39 for Environmental Science. For comparison, student to faculty ratios were about 18:1
in Chemistry, about 5:1 in Physics, and 17:1 for the College of Arts and Sciences. About eight
tenure-track faculty regularly serve as graduate student chairpersons, and nearly all have served
as graduate student committee members. Department tenure-track faculty secured an average of
$552,588 per year in external funding from 2012-2016, for a total of $2,762,940. External
awards exceeded $1 million during 2014 and 2016. Over the past 18 years, the department has
averaged $454,393 per year, for a total of $8,179,080. At the time of this writing faculty in the
department had four active NSF awards. UTC’s annual measure of departmental scholarly
works shows productivity slightly higher than across the College of Arts and Sciences, although
it is suspected that BGE faculty underreport most years. The Tenure-track faculty regularly
provide university, community, and professional service.

Historically, Biology and Environmental Science were housed primarily in Holt Hall, which was
constructed in 1976 and shared with the English Department, the Philosophy and Religion
Department, and the Psychology Department. Rapid enrollment growth began in the mid-2000s
and the department quickly outgrew its space in Holt Hall. In 2010, the department received
additional space in nearby Grote Hall, consisting of three teaching laboratories, one research
laboratory, two storage rooms, and two instructor offices. Despite this additional space, two new
tenure-track faculty that joined the department in 2012 were forced to use temporary office and
research laboratory space in a separate modular building.

In 2012, due to extreme enrollment growth and deteriorating conditions in Holt Hall, the
department was informed that a new life sciences building would be constructed to house the
Biology and Environmental Science Programs. However, during the review period, UTC
abandoned plans for a new building and, instead, developed plans to renovate Holt Hall and
permanently relocate all departments except Biology and Environmental Science. The Holt Hall
renovation is proceeding in two phases. Phase I, which began in May 2016, involved vacating
and renovating the west end of the building. During phase I, BGE faculty are located in five
separate academic buildings on campus (Holt, Grote, Davenport, Collins Lab Annex, Collins
Office Annex). Phase | is scheduled for completion on March 1, 2018. Phase Il will begin in
earnest in May 2018, and will involve vacating and renovating the east end of Holt Hall. A
complex series of moves will occur during Summer 2018, with shuffling of faculty, staff,
research labs, and teaching labs between the five academic buildings mentioned above. If the
renovation stays on schedule, all BGE faculty should be moved to permanent locations in Holt
and Grote Halls by the start of Fall 2019. The Division of Geology is primarily located in Grote
Hall which was renovated in 2010, and thus the Holt Hall renovation has few direct impacts on
the Geology faculty and program. The perceived benefits and limitations of the Holt Hall
renovation are discussed in greater detail in this section (page 8, summarizing factors
significantly affecting the department’s mission), pages 11-12 and 18-19 (providing BGE’s
response to the 2012 reviewer’s recommendation that a new life sciences building be constructed
to improve the Biology and Environmental Science Programs, respectively), and in part five of
this self-study.



Overview of the Geology Program

The Geology Program currently offers a Bachelor of Science (B.S.) degree in Geology. Geology
majors pursue one of three degree options—Geology, Environmental Geology, or STEM
Education. The Geology curriculum also supports degree programs in Biology, Environmental
Science, Civil Engineering, Environmental Engineering, Computer science, and Middle Grades
Education; it provides for a minor in Geology; and some of its courses are certified to satisfy
general-education requirements of the university.

The core curriculum of the Geology Program consists of Physical Geology, Historical Geology,
Mineralogy, Petrology, Sedimentary Rocks and Stratigraphy, Structural Geology, and a 2-
semester sequence of research seminars. In addition to these courses, students of the Geology
degree option also take Paleontology and Field Methods in Structural Geology; those of the
Environmental Geology option also take Environmental Geology and Hydrology; and those of
the STEM education option also take Oceanography, Geology of Tennessee, and courses
required of the STEM Education Program. The purpose of these options is to provide somewhat
tailored preparations for graduate studies in Geology, for Geology-related employment, and for
those who wish to be teachers.

The Geology curriculum is currently taught by five tenured and tenure-track faculty, two adjunct
faculty, and a laboratory coordinator. These five faculty bring a remarkable breadth of expertise
to the program, including economic geology, environmental geology, geographic information
systems and geospatial analysis, geomorphology, hydrology, igneous and metamorphic
petrology, mineralogy, oceanography, paleontology, petroleum geology, remote sensing,
sedimentary petrology, soil science, stratigraphy, structural geology, tectonics, and x-ray
diffraction. By virtue of their collective experiences, these faculty also bring knowledge of
regional Geology to the program. In North America, this includes the Appalachians, the Basin
and Range, the Colorado Plateau, and the Rocky Mountains. Elsewhere, this includes western
Australia, the Bahamas, Central America, east Africa, the Pyrenees, and Southeast Asia.

Today, Geology is a strong academic program at UTC. By all measures, it has grown
tremendously over the last 10 years. The number of majors has increased from 22 in 2007 to 54
in 2016 (Figure X). Numbers of graduates from the program fluctuate from year to year, but have
also more than doubled. The number of faculty has also grown, but not commensurate with the
number of majors. The present-day strength of the program was not always the case, as described
in the following section.

A Brief History of the Geology Program

A brief history of the Geology Program, as gleaned from past self-study documents, archived
university catalogs, and memories of current faculty, is described below.

The University of Chattanooga, predecessor to the University of Tennessee at Chattanooga
(UTC), first offered a Bachelor of Arts (B.A.) degree in Geology in 1939. The B.A. degree was
replaced by the Bachelor of Science (B.S.) degree in 1980. Two degree options, Geology (B.S.
Geology: Geology) and Environmental Geology (B.S. Geology: Environmental Geology), were



introduced in 2001. A third degree option, STEM education (B.S. Geology: STEM Education)
was added in 2011, shortly after UTC began its UTeach (UTeaChattanooga) Program. This
constitutes a strong 78-year history of preparing geologists and geoscience educators for their
professional endeavors.

The original Geosciences Department incorporated Environmental Studies in 1985, after which
the department offered B.S. degrees in Geology and Environmental Studies and minors in
Geology, Environmental Studies, and Geography. Redistribution of these programs occurred in
1992, when the geography curriculum was added to the Department of Sociology and
Anthropology, Environmental Studies was added to the Department of Biology, and Geology
was combined with Physics and Astronomy, to form a new Department of Physics, Geology, and
Astronomy. This department offered B.S. degrees and minors in Geology and Physics and
several courses in astronomy. Another redistribution of programs occurred in the Fall of 2015,
when Physics and Astronomy were added to the Department of Chemistry and Geology was
added to the Department of Biological and Environmental Sciences, to form the current
Department of Biology, Geology, and Environmental Science (BGE).

In terms of physical facilities, the sciences moved to the newly built Grote Hall in 1968. In 1981,
Geosciences was displaced from Grote Hall to Bretske Hall, which was meant to be its
temporary residence. For nearly three decades, the three to four faculty of the program, a limited
support staff, and the laboratory, teaching, and rock preparation and storage space of the program
occupied this small, reconfigured dining hall. From 1992 to 2010, the Department of Physics,
Geology, and Astronomy was also encumbered by having its constituent programs scattered in
widely separated buildings. This was an era of sorely inadequate facilities for the Geology
Program and a fragmented academic department.

The 1980's also included a collapse of the oil and gas industry, which precipitated hard times for
Geology Programs everywhere. Low enrollments lingered through the turn of the century and
made Geology Programs at many institutions susceptible to being eliminated, merged, or
modified in response to repeated budget cuts. Remarkably, the Geology Program at UTC is one
of few undergraduate-only Geology Programs in the southeastern United States to have survived
these difficult times. Many others became more encompassing geoscience degree programs, in
which Geology is one of several options.

In Fall 2010, the Geology Program came full-circle to reoccupy a refurbished Grote Hall. With
this move, the program went from 6,300 square feet of poorly configured floor space, that of a
dining facility, in Bretske Hall to nearly 8,000 square feet of custom-configured floor space in
Grote Hall. However, during the seven years since this move, the program has grown from three
or four faculty to five faculty and from 20 to 30 majors to a sustained 50 to 60 majors, plus a few
adjuncts and support staff. Consequently, the Geology Program has outgrown its expanded space
in Grote Hall. In fact, a shortage of space currently limits future growth of the program.

Summary of Factors Significantly Affecting the Department’s Mission

In 2007, student enrollment in Biology, Geology, and Environmental Science Programs began
increasing dramatically. By 2013, enrollment in these programs had doubled. The growth trend



now appears to have leveled off. The department maintained its historic teaching, research, and
service productivity during the 5-year review period, despite substantial increases in student
enrollment, severe space limitations, budget limitations, and insufficient numbers of faculty and
support staff. These factors, however, have challenged the ongoing sustainability of the
department’s programs. During the previous review period (2007-2011), the departmental and
university response to these challenges was largely reactive and incremental. Responses during
the 2012-2016 period have been more strategic and have sought to provide comprehensive
solutions to some of these problems. For example, in 2011, faculty evaluated student enrollment,
course demand, curriculum, faculty expertise, and staffing levels. The findings provided a
rational basis for changes and requests for additional resources, and led to revisions of the
Biology and Environmental Science curriculums, hiring of a departmental advisor, and approval
of four new tenure-track positions.

Enrollment

Dramatic increases in the number of majors and non-majors taking Biology, Geology, and
Environmental Science courses have significantly affected the department’s ability to perform its
teaching mission. During the last ten years, the number of undergraduate students majoring in
each of BGE’s divisions - Biology, Geology, and Environmental Science - more than doubled.
Overall enrollment appears to have stabilized around 1000 majors. In 2017, UTC reported 760
Biology majors, 192 Environmental Science majors, and 44 Geology majors. At the time of our
last program review, Biology and Environmental Science Programs were facing very serious
problems caused by an overly complex curriculum, too few faculty, and overwhelming student
advising loads. Due to curriculum changes and provision of additional resources to the
department, the situation is not as acute as it was five years ago. However, BGE remains
understaffed and under resourced.

In the introductory courses, the department offers seven major courses that are certified for
university general education science credit (BIOL 1110 and 1120, ESC 1500 and 1510, GEOL
1110, 1120, and 2250). The department offers one general education non-majors lab course for
allied health programs (BIOL 2100). The department also offers several non-major non-lab
science courses that are general education certified (BIOL/ESC 1100, GEOL 1025, GEOL
1160). The Department increased its offerings of BIOL/ESC 1100 during the review period by
increasing the number of lecture sections and developing and offering online sections of this
course.

In upper-level courses for majors, the department has increased offerings of several high demand
“bottleneck” courses, including Microbiology (BIOL 3110), Genetics (BIOL3250/3260),
Ecology (BIOL 3060/3070), Introductory Animal Physiology (BIOL 3230), Mycology (BIOL
3510), Taxonomy of Vascular Plants (BIOL 3520), and Cellular Biology (BIOL 4280). At the
time of our last external review, five key factors limited the department from adding additional
spaces in these courses: 1) understaffing at both the tenure-track and instructor level, coupled
with limited redundancy in faculty expertise, 2) tenure-track faculty research, graduate program,
and service obligations, 3) teaching laboratories that are limited by the fire code to a maximum
of 24 students, 4) the lack of midsize classrooms on campus able to accommodate 30-60
students, and 5) limitations in our microbiology preparation lab to prepare cultures and media for



microbiology lab courses. BGE has made progress in addressing some of these factors, yet
challenges remain.

Staffing

Insufficient numbers of faculty and support staff during the last 10 years have significantly
affected the department’s teaching mission, especially in the Biology and Environmental Science
divisions. In 2006, at the time that when student enrollment began increasing dramatically, the
Biology and Environmental Science Programs had 17 full-time faculty (including 15 tenure-track
faculty, one non-tenure track faculty instructor, and one non-tenure track faculty associate), six
graduate teaching assistants, and 3-5 adjunct faculty. At this time, the overall student to faculty
ratio was about 29:1 and the student to tenured/tenure-track faculty ratio was about 33:1. The
external reviewer at that time determined the department was understaffed, and recommended
hiring additional faculty. By August 2012, student enrollment had increased by nearly 100%, yet
the department faculty numbers had only increased by about 35% with 23 full-time faculty
(including 18 tenured/tenure-track faculty and five lecturers), eight graduate teaching assistants,
and 6-9 adjunct faculty per year. In 2017, BGE has 30 total full-time faculty, twenty-five in the
Divisions of Biology and Environmental Science and five in the Division of Geology. From
2007 to 2017, Biology and Environmental Science full-time faculty only increased from 17 to
25, representing about a 47% increase in faculty numbers. Today, an overall student to faculty
ratio of about 38:1 and a student to tenured/tenure-track faculty ratio of over 53:1 highlights the
severity and worsening nature of this problem.

Geology also suffers from an insufficient number of faculty, although the problem manifests
itself differently. While the student to faculty ratio is much lower in the Geology Division, due to
the much smaller size of the program, faculty are hard pressed to offer courses required for
students to progress through the Geology major while simultaneously serving the large number
of non-major students that take Geology for general education credit. The result is that Geology
faculty have historically had higher teaching loads than Biology and Environmental Science
faculty, and thus less time to devote to scholarly activity. The research challenges for Geology
faculty are compounded by the fact that Geology faculty have no dedicated research space.

The incremental addition of three new tenure-track faculty positions, three new non-tenure track
lecturer positions, and three new graduate teaching assistant positions during the last several
years is a welcome development, yet it has been outpaced by the dramatic increase in student
enrollment. The department needs additional tenure-track and non-tenure track faculty to teach
courses and meet student demand. BGE also needs several academic staff to assist full-time
faculty with important tasks including animal care, large equipment maintenance, greenhouse
management, and natural history collections management.

In addition to the modest changes in the number of instructional positions in the department, the
program has seen some turnover in personnel since its last program review. The faculty
associate retired and a tenure-track faculty member and a lecturer left the department. The
faculty associate position was filled and BGE is presently conducting searches to fill the vacant
tenure-track and lecturer lines. The department was awarded a new tenure-track position in 2012
and hired a microbiologist. The department was awarded a new tenure-track position in 2013



and hired a population geneticist (this is the tenure-track position that is presently vacant). In
2016, the department was awarded two new tenure-track positions and hired an integrated
ecologist (with expertise in urban ecology and a strong interest in citizen science initiatives) and
an environmental geoscientist (with expertise in the application of GIS, Remote Sensing, and
Spatial Analysis in different areas of earth and Environmental Science).

The faculty hired over the review period increase capacity in the microbiology area and bring
fresh expertise and interests. New tenure-track faculty have added areas of expertise to the
department that were previously unrepresented, including population genetics, urban ecology
using insects as a model, and coupling GIS and remote sensing techniques with numerical
models to better understand our physical environments and the impact of human-environment
interactions.

The department endured several periods of vacancy in its critical accounting specialist position
during the review period. The retirement of a long-serving, and competent specialist in
December, 2010, was followed by short stints by three different individuals, interspersed with
vacancies. The department got through this difficult time due to partial reassignment of
administrative assistant and faculty associate duties, and help from staff in the English
Department and the College of Arts and Sciences. An extraordinarily competent accounting
specialist has held the position since June, 2015, an unanticipated positive result of the merger
with Geology.

Space

Insufficient, poorly designed, and degraded space negatively impacted BGE’s teaching, student
learning, and research mission during the review period. Historically, BGE was housed in Holt
Hall, a building it shared with three other academic departments (English, Psychology, and
Philosophy and Religion). BGE has had insufficient office and research laboratory space since,
at least, the mid-1990s. Since that time, BGE has had to repurpose several rooms, including
converting several teaching labs to research labs to accommodate new faculty, and, more
recently, overflowing into the Engineering and Computer Science Building, Grote Hall, and the
Collins Street trailers. The department has long recognized it needs additional space for teaching
(mid-size class rooms and laboratories), research laboratories, full-time and adjunct faculty
offices, student study areas (undergraduate and graduate), and equipment storage. Each of the
last two five-year program reviews strongly recommended that a new life sciences building be
constructed to remedy severe space needs of BGE. In response, the university began planning to
build a new life sciences building, perhaps beginning construction sometime between 2016 and
2018. In 2013, the university abandoned the idea of a new life sciences building and decided to
remove other departments from Holt Hall, renovate Holt Hall, and assign the entire building to
BGE. The renovation began in May 2016 and is scheduled to be completed by May 2019.
BGE’s teaching, student learning, and research mission will continue to be negatively impacted
by space issues until the renovation is complete. After the renovation is complete, BGE will
have more space and improved space, although the renovation will not fully address all space
shortcomings. BGE’s space needs and the renovation are discussed in greater detail in the
department’s response to our last Biology and Environmental Science external reviewer’s



recommendations for a new building (pages 11-12 (Biology) and 18-19 (Environmental
Science)), and in Part 5.

Budget

An inadequate operating budget negatively impacted BGE’s teaching, student learning, and
research mission during the review period. During the past ten years, student enrollment in each
of BGE’s majors, the number of BGE faculty, and the number of BGE degrees awarded have
doubled. However, BGE’s annual state operating budget allocation has increased by only about
24% (from $94,460 in 2008 to $117,000 in 2017), and lab fee and gift revenue remained static.
The majority of this budget increase occurred during the past five years, which is a good sign,
but the increases lag far behind the dramatic growth in student majors and faculty that has
occurred in BGE.

One of the stated goals of the 2014/2015 budget reduction and realignment process was to ensure
that university resources are directed to programs with demonstrated growth and productivity, to
ensure the programs are adequately funded, and to reallocate funds if necessary. BGE serves
about 26% of CAS undergraduate majors and about 9.5% of UTC majors; yet, in 2014 BGE, was
allocated only about 10.8% of the College of Arts and Sciences operating budget. BGE’s 2017
budget reflects a $12,787 increase from 2014, which is a positive sign, but nowhere near
proportional to BGE’s growth in service (and associated costs) to students. From 2012-2017,
BGE received additional ad hoc annual budget adjustments averaging $55,000, ranging from a
low of $23,963 in 2014 to a high of $91,851 in 2017. These additional monies were typically
restricted to equipment purchases to maintain BGE teaching and research laboratories. The
money is welcome, but because its existence, allowable use, and amount is uncertain, BGE is
unable to plan for the future, produce an itemized budget from which we can understand
spending within and across standard categories of an academic department, maintain teaching
and research equipment, and integrate new tools and technologies. BGE’s budget and critical
need for substantial increases in funding for department operations, support staff, and major
equipment maintenance, repairs, and purchases, is presented in greater detail in part 6.

B. Previous Undergraduate Program Reviews

The Biology and Environmental Sciences Department undergraduate programs were reviewed in
2012 by Maribeth Watwood, PhD, Professor and Chair, Department of Biological Sciences,
Northern Arizona University, Flagstaff, AZ and Susan Power Bratton, PhD, Professor,
Department of Environmental Science, Baylor University, Waco, TX. The Geology Program
was part of the Department of Physics, Geology, and Astronomy when it was reviewed in 2012
by Dr. Edward Chatelain, of VValdosta State University. The reviewers identified strengths and
shortcomings of BGE programs, and made a number of specific recommendations.



Biology

The reviewer’s general comments for the Biology Program included:

e Faculty in the Department of Biological and Environmental Sciences are clearly devoted to
providing outstanding instruction and facilitating student success.

e They [students] perceive the curriculum to be effective in providing them with rigorous
content.

e There are wonderful opportunities for students to engage in research beyond the classroom.

e Program enrollment has risen dramatically over the past five years... [this has] resulted in
extreme stress with respect to providing adequate faculty coverage of courses, especially
required courses, in the curriculum.

e The single largest problem facing the program and the students in the program is the
presence of ‘bottleneck’ courses where there is insufficient capacity to keep students on track
with their degree progression.

e Furthermore, there is simply a dearth of faculty and teaching assistants to staff the courses.

e There has been incremental progress in hiring new tenure-track lines and lecturers, but the
hiring progress has not kept up with demand and the bottlenecks still exit.

e Responding to this serious situation, the departmental faculty have undertaken a revision of
the Biology curriculum with the goal of updating content, making navigation of requirements
more straightforward, and, importantly, eliminating bottlenecks.

e We strongly suggest that the university continue to fund additional hires in order to keep
students on track for timely graduation. This needs to include an appropriate mix of tenure-
track and non-tenure track faculty as well as teaching assistantships.

e Another challenge that impacts the B.S. in Biology Program is space. The department has
severe space shortages, and existing space is, in many cases, substandard for intended uses.

e We were pleased to learn that a new building for the department is at the top of the capital
projects list, and we are very hopeful that planning and construction of this facility can
proceed as quickly as reasonable.

e We suggest that the college hire a safety officer to deal with safety issues in this department
as well as in other science departments.

e This is a strong program, enormously popular with students.

e The program enrollments have risen dramatically over the past five years, and further growth
is anticipated.

e The faculty are completely engaged in teaching, advising, research and service and actively
support student success.

e All aspects of the program are assessed regularly, thoroughly, and effectively, and results are
used to improve the program.

e Students have meaningful opportunities for internships, field work and research in individual
faculty laboratories.

e The review team was very impressed with the program and the department as a whole.

The reviewers suggested five goals relative to the B.S. in Biology for the next five years. The
reviewer’s goals are in bold text and a brief statement of BGE’s response follows each goal.
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1) Hire additional regular faculty and lecturer lines as well as additional teaching assistants
in order to reduce bottleneck problems in the curriculum, offer a broader range of upper
division courses, and provide additional research opportunities for program majors.

During the review, period the program gained three new tenure-track faculty positions, three new
non-tenure track lecturer positions, and three new graduate teaching assistant positions. These
faculty have helped reduce bottlenecks, created new courses, and provided additional research
opportunities for program majors.

2) Implement curricular revisions and assess their effectiveness at preparing students
adequately for occupations or entry into professional or graduate schools. Also assess
effectiveness at reducing bottleneck problems.

BGE revised the Biology curriculum during the review period. The undergraduate Biology
curriculum now requires students to complete general education courses, a common set of
required core courses, and a program of study in General Biology, Preprofessional (Pre-medical,
Pre-dental, Pre-vet), or STEM Education. The Biology Program instituted a major curriculum
revision in Fall 2013 that simplified and streamlined the curriculum. The number of Biology
Programs was reduced from six to the three referenced above, and course bottlenecks were
reduced.

3) Plan and construct the new science building, paying careful attention to design details
that will support the program. Hire a college level safety officer to oversee safety
compliance for all science departments.

The university originally planned to build a new scientific building to house BGE. However, this
plan was changed within the past five years, and BGE will now remain primarily in Holt Hall for
the foreseeable future. The revised plan involves renovation of Holt Hall and permanent removal
of three other academic departments (English, Psychology, Philosophy and Religion) from Holt
Hall, leaving BGE as its sole occupant. The renovated Holt Hall will be an upgrade from the
currently inadequate state of the facility, providing the department with much needed additional
physical space and improved space. General improvements include a new roof, a new HVAC
system, addition of a fire suppression system, addition of a second elevator, replacement and
upgrading of much of the electrical wiring and plumbing, fresh paint, new flooring, new ceiling
tiles, new LED lighting, new window blinds, new and expanded IT connections and equipment
in all teaching areas (classrooms and labs), new furniture, new casework in newly created labs,
and repair or replacement of degraded casework in existing labs.

Areas of Holt Hall previously unoccupied by BGE (nearly 50% of the building) consisted
primarily of offices, seminar rooms, and classrooms. Many of these areas were gutted, walls
removed, and new room layouts developed. The new areas include space for two new teaching
labs, eight new research labs for existing faculty, three to four new unoccupied research labs for
visiting scholars and growth, a larger microbiology preparatory lab, nine new rooms for museum
collections, eleven new offices for existing faculty, five new unoccupied offices for future
growth, a student computer lab, two general use student study rooms, and a graduate student
study room. About 30% of the new space will be available for faculty and student research. For
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the most part, renovation of the portion of the building previously occupied by BGE did not
involve changes to room layouts or casework. At the completion of the renovation, all BGE
faculty will have offices in Holt or Grote Halls, and all Biology and Environmental Science
tenured/tenure-track faculty will have research space in Holt or Grote Halls. At the conclusion
of the renovation, research labs will have increased from thirteen to twenty, teaching labs from
fifteen to seventeen, student use rooms from two to five, and animal space from seven to eleven
rooms. Classrooms will decrease from eleven to nine, but total seating remains about the same
because there will be three new mid-size (48 students) classrooms. Further, BGE will have a
larger conference room, and several rooms dedicated to new uses, including a mud room for field
equipment, a tool shop, a student computer lab, two student study rooms with kitchenettes, a
graduate student study area, and an enlarged copy room with kitchenette for faculty use.

The renovation work commenced in 2016 and has temporarily disrupted some teaching and
research activities and dispersed Biology and Environmental Science faculty across five
academic buildings. The university conducted some significant renovations to a recently vacated
building, Davenport Hall, to create temporary space for uses displaced during the renovation,
including four temporary research labs, two teaching labs, animal space, and a microbiology
preparatory lab. The second phase of the renovation, scheduled to begin in Spring 2018, will
involve a complex series of moves of teaching labs, research labs, offices, and the departmental
office. The moving plan for the second phase of the Holt renovation is in Appendix B.

Despite the benefits of the Holt renovation, many BGE faculty remain disappointed in the
decision to pursue renovation rather than a new building. Specifically, these faculty believe
there are serious shortcomings in the renovation, including inadequate modernization of teaching
and research facilities, inadequate attention to current space needs (e.g., the need for graduate
student research space), and inadequate accommodation of future departmental growth.
Departmental faculty will remain spread out in at least two buildings. Further, the Holt
renovation does not provide much needed research space for Geology faculty. Geology faculty
must use storage closets, classroom, and teaching lab spaces for conducting research. This is not
an ideal setting to support research activities by Geology faculty. The university is now planning
a new health sciences building, and there is preliminary discussion of providing some research
lab space in the new building for BGE faculty who conduct health-related research (5-6 faculty).

The university did not hire a college level safety officer to oversee safety compliance for all
science departments.

4) Increase laboratory course fees to adequately cover equipment replacement, updating,
and maintenance. Consider implementing course fees for non-laboratory courses to cover
costs associated with field trips, etc.

The lab course fee was not increased during the review period. BGE is currently working with

CAS on a formal proposal for submission to academic affairs. Fees have been assessed for
several course-related field trips to local institutions, other states, and overseas.
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5) Continue to request increased immediate access to full journal articles in appropriate
disciplines.

UTC has a newly opened state-of-the-art library that provides access to 400,000+ print and
online materials, relevant databases, and discipline-specific journals. The library provides access
to information in every format available from books, e-books, and journals to online databases,
digital image collections, CDs and DVDs. The library also administers a variety of technological
devices such as laptops, chromebooks, digital and video cameras, scientific calculators, and
sundry cables. All items are available to current UTC students, faculty, and staff for check out
and many resources can be accessed online from home via the UTC Library WorldCat Local
system. The library provides access to small and large study rooms, presentation rooms,
conference rooms, and a computer classroom that can be reserved for instructional purposes. At
the departmental level, we have a Library Committee and a departmental liaison to the library.

Geology

Dr. Edward Chatelain, of Valdosta State University, completed the most recent review of the
Geology Program in 2012, based on data from six academic years, 2005-2006 through 2010-
2011. At the conclusion of his overwhelmingly positive review, Dr. Chatelain ranked the
Geology Program "in the top 10% in its class". Most notably, he commended the program'’s
faculty for their devotion, their qualifications, their productivity, the way they relate to students,
and their ability to manage the program so effectively despite their small number. The strong
field component of the program also drew particular praise. Dr. Chatelain also made
recommendations for improvement. These and the program'’s responses are described below.

1) GIS curriculum

Dr. Chatelain recommended that the program develop a GIS curriculum, starting with a course
on GIS applications in Geology. Related to this, he further recommended that a room in Grote
Hall be refurbished to serve as a GIS computer lab.

In response to this recommendation, a 3-credit-hour course, GIS Geological Applications, was
taught as GEOL 4999 by Dr. Brock-Hon during Spring 2013. Ten undergraduate students
completed the course.

Dr. Hossain, a geological engineer/environmental geologist and a GIS/remote-sensing specialist,
joined the Geology faculty in Fall 2016. Dr. Hossain taught GIS for Geologists during Spring
2017, at both undergraduate and graduate levels, and is currently (Fall 2017) teaching Geological
Remote Sensing, also at both levels. These are both 4-credit-hour laboratory courses. Seventeen
undergraduate students and two graduate students completed GIS for Geologists. Six
undergraduate students and six graduate students are currently enrolled in Geological Remote
Sensing.

In lieu of a devoted GIS computer lab, Dr. Brock-Hon's GIS students used the Physics computer
lab. At the time (Spring 2013), Geology and Physics were closely allied programs in the same
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department. This was also convenient, in that the Physics computer lab is on the 2nd floor of
Grote Hall.

For his GIS and remote sensing courses, Dr. Hossain has used the IGT computer lab in the
SimCenter. Although this lab serves the purpose, the practice of using it has distinct
disadvantages. The SimCenter, which houses the Center of Excellence in Applied Computational
Science and Engineering, is located on the opposite side of campus. For students and faculty of
the Geology Program, this is a 10- to 15-minute walk from Grote Hall. This lab is managed by
the SimCenter and UTC's IT staff to serve the more general needs of its users, rather than the
specific needs of GIS and remote sensing. The SimCenter also limits faculty and student lab
access to 8:00 am to 5:00 pm. Space permitting, a GIS computer lab in either Grote Hall or Holt
Hall, managed by BGE, would still be a beneficial follow-up to Dr. Chatelain's recommendation,
particularly considering the anticipated growth in this area. Such a lab would also serve other
curricular needs in the Geology Program.

2) Additional computers

Dr. Chatelain recommended that accumulated lab fees be used to purchase 15 laptop computers
for student use.

Although no additional computers were purchased, the program continued to provide six desktop
computers in room 224 of Grote Hall, exclusively for student use. Faculty have noticed that
demand for these computers is waning, despite a marked increase in the number of Geology
majors. A growing proportion of students prefer to work on their own laptops and, with this
independence, they commonly work in unoccupied classrooms, as well as in room 224. This
being the trend, the purchase of additional computers for student use was not necessary and may
not have made best use of available resources.

3) Recruit additional majors

Dr. Chatelain recommended an all-out effort to recruit additional Geology majors and made
specific suggestions as to how this might be accomplished.

It is difficult to assess precisely why the number of Geology majors has increased as it has. This
increase probably relates to a combination of favorable employment trends and forecasts in
geotechnical fields and the program's recruitment efforts, some of which were among Dr.
Chatelain's suggestions. Regardless, the desired outcome of this recommendation has been
achieved. As shown in Figure X, the number of Geology majors has increased more than 25%
since Dr. Chatelain's review and has more than doubled over the past 10 years.

4) Student teaching assistants
Dr. Chatelain recommended that lab fees be used to compensate student teaching assistants.
Undergraduate students have served as teaching assistants in GEOL 1120 and GEOL 3410.

These students have been paid from the student employee line of the department's state operating
budget. Expenditure of lab fees for this purpose was not necessary.
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Members of UTC's Geology Club, which is dominated by Geology majors and is advised by Dr.
Brock-Hon, also volunteer their services as tutors for students in Physical Geology and Historical
Geology. This practice began in the Fall of 2011.

5) New general-education classes

Dr. Chatelain recommended that new general education classes be established, with the
expectation that such classes would draw additional Geology majors and could be used to
demonstrate a need for additional Geology faculty.

Geology of the National Parks (GEOL 1025) was introduced to the Geology curriculum in the
Fall of 2014 and was, at the same time, certified as a non-laboratory natural science course in the
university's general education curriculum. This course has been offered in conventional face-to-
face format six of the seven semesters since its inception, with high enroliments of up to 100
students. It was also offered as an online course for Fall 2014, Spring 2015, and Fall 2017. With
the addition of GEOL 1025, the Geology Program offers a total of five natural science general
education courses, two of which have been offered online.

6) New faculty lines

Dr. Chatelain recommended that, as the Geology Program grows and enrollments increase, new
faculty lines be requested. Considering the needs of the program, he suggested new lines for an
environmental geologist who is also a GIS specialist, a hydrogeologist, and a lab instructor for
general education lab courses.

Considering the difficulty of hiring additional instructors and particularly that of securing a new
faculty line, the program has been remarkably successful in its response to this recommendation,
as described below.

Claire Landis, an alum of the program (B.S. Geology, 2010) who also holds a Master’s degree
from the University of Wyoming, served as an adjunct instructor from Fall 2013 through Spring
2015. During these four semesters, Ms. Landis taught both lecture and lab for Physical Geology
and the lab for Historical Geology.

Dr. Azad Hossain, a geological engineer/environmental geologist and a GIS/remote-sensing
specialist, joined the Geology faculty in the Fall of 2016 as a tenure-track assistant professor.
During his first two semesters, Dr. Hossain taught Physical Geology, Geology Seminar, Senior
Seminar, and GIS for Geologists. He is currently (Fall 2017) teaching Physical Geology and
Geological Remote Sensing. Dr. Hossain is also engaged in the Environmental Science masters
program. He directs one of the Environmental Science graduate students, serves on other
graduate students' committees, and teaches his GIS and remote sensing classes at the graduate
level. To support his ongoing research, Dr. Hossain also pursues external funding.

This semester (Fall 2017), Melanie Krautstrunk, who holds a Masters degree in Geology from

the University of Nevada at Las Vegas, began her service to the program as an adjunct instructor.
Ms. Krautstrunk is currently teaching a lecture section of Physical Geology.
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In addition, Greg Brodie, adjunct instructor, and Wayne Williams, laboratory coordinator,
continue to serve the Geology Program in teaching capacities.

Within the next year, we expect the retirement of one full-time faculty and as a result will require
someone with expertise in Petrology (a required course for all students in our program) and
Oceanography (required for one Environmental Science degree option and Geology:STEM
Education degree). Our plan is to use this retirement opening to revamp our course offerings and
meet the growing needs of those students that plan to pursue jobs in the Environmental Tech and
Environmental Engineering market. We anticipate filling the retirement vacancy with a new
tenure-track faculty who will to take over Hydrology from Dr. Mies, teach Oceanography, and
will offer a course in aqueous geochemistry. Dr. Mies will then teach Petrology, a course that he
is qualified and willing to instruct. This will also give Dr. Mies an opportunity to engage with
students earlier in the program. We see this as a way to broaden the content of our program and
perhaps lead to new degree options. An aqueous geochemist would also be valuable to
Environmental Science, Chemistry, and Civil Engineering degree programs. In the long term, as
opportunities arise for more faculty additions, we would like to broaden our offerings to students
and include geophysics, and geohazards options, keeping the pace with workforce needs of the
growing environmental and geotechnical industries.

Despite the program'’s success in its response to this recommendation, its recent growth should be
met with additional faculty and instructors.

Environmental Science

There was some overlap between the Biology and Environmental Science findings and
recommendations because the two programs are closely integrated, with many BGE faculty
contributing to both programs. The reviewer’s general comments for the Environmental Science
Program included:

e Faculty in the Department of Biological and Environmental Sciences are clearly devoted
to providing outstanding instruction and facilitating student success.

e To aperson, the undergraduate students we interviewed expressed their appreciation for
the hands-on approach of the faculty.

e They perceive the curriculum to be effective in providing them with rigorous content and
laboratories, and providing practical experience applicable to their future employment.

e There are wonderful opportunities for students to engage in research beyond the
classroom.

e The departmental faculty members are active in pursuing research concerning the
environmental issues of highest concern in the Chattanooga region.

e The department has strengths in species conservation and aquatic and microbial systems.

e The Environmental Science enrollment has expanded in tandem with the Biology B.S.
enrollment, while the rate of expansion has been slightly higher.

e This growth has also resulted in extreme stress in terms of providing adequate faculty
coverage of courses, especially required courses, in the curriculum.

e The students in the Environmental Science B.S. degree program are less restricted by
bottlenecks in enroliment than the pre-health students in the department, while still
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encountering courses filled to capacity due to restrictions on laboratory sections or
classroom seating.

Further, the lack of van capacity for field trips is restricting environmental and field
laboratory course size; access to a second passenger van would ease these constraints.
There has been incremental progress in hiring new tenure-track lines and lecturers, but
the hiring progress has not kept up with demand and the bottlenecks still exit.

We strongly suggest that the university continue to fund additional hires in order to keep
students on track for timely graduation, and evaluate means for providing field
transportation for larger sections.

The department needs more graduate teaching assistants to keep up with the increasing
pressures on laboratory enrollments, including field laboratories.

Another challenge that impacts the B.S. in Environmental Science Program is space. The
department has severe space shortages, and existing space is, in many cases, substandard
for intended uses.

The field laboratories and GIS laboratories are offering excellent educational platforms
for the program.

The facilities available for other forms of laboratory instruction are overcrowded and lack
adequate computer and projection technology.

We were pleased to learn that a new building for the department is at the top of the
capital projects list, and we are very hopeful that planning and construction of this facility
can proceed as quickly as reasonable.

Other space issues involve safety concerns in research and teaching laboratories. We
suggest that the college hire a safety officer to deal with safety issues in this department
as well as in other science departments.

In addition, the teaching laboratories need adequate computers and projectors to deliver
instruction based in environmental modeling and statistical analysis.

This is a strong program, enormously popular with students.

The program enrollments have risen dramatically over the past five years, and further
growth is anticipated.

The faculty are completely engaged in teaching, advising, research and service and
actively support student success.

All aspects of the program are assessed regularly, thoroughly, and effectively, and results
are used to improve the program.

Students have meaningful opportunities for internships, field work and research in
individual faculty laboratories.

The review team was very impressed with the program and the department as a whole.

The reviewers suggested ten goals relative to the B.S. in Environmental Science for the next five
years. The reviewer’s goals are in bold text and a brief statement of BGE’s response follows
each goal.

1) Hire additional regular faculty and lecturer lines in order to reduce bottleneck problems
in the curriculum, offer a broader range of upper division courses, and provide additional
research opportunities for program majors.
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During the review period, the program gained three new tenure-track faculty positions, three new
non-tenure track lecturer positions, and three new graduate teaching assistant positions. These
faculty have helped reduce bottlenecks, created new courses, and provided additional research
opportunities for program majors. The hire of a new environmental geoscientist has resulted in
expanded offerings related to environmental uses of GIS and remote sensing.

2) Implement curricular revisions and assess their effectiveness at preparing students
adequately for occupations or entry into professional or graduate schools. Also assess
effectiveness at reducing curriculum bottlenecks.

The Environmental Science Program instituted a major curriculum revision in Fall 2014 that
reconfigured the curriculum, eliminated low enrolled programs, added two new programs of
emerging interest, and removed courses from the curriculum that were offered too infrequently to
ensure timely student progression.

The undergraduate Environmental Science curriculum requires students to complete general
education courses, a common set of core courses, and a program of study in Biodiversity,
Conservation and Natural Resources, Earth, Atmosphere, and Geological Resources,
Engineering Science, Environmental Health, Environmental Policy and Planning, or Geographic
and Cartographic Sciences.

Each of the three degree programs require completion of 120 hours.

3) Plan and construct the new science building, paying careful attention to design details
that will support the program. Hire a college level safety officer to oversee safety
compliance for all science departments.

The university originally planned to build a new scientific building to house BGE. However, this
plan was changed within the past five years, and BGE will now remain primarily in Holt Hall for
the foreseeable future. The revised plan involves renovation of Holt Hall and permanent removal
of three other academic departments (English, Psychology, Philosophy and Religion) from Holt
Hall, leaving BGE as its sole occupant. The renovated Holt Hall will be an upgrade from the
currently inadequate state of the facility, providing the department with much needed additional
physical space and improved space. General improvements include a new roof, a new HVAC
system, addition of a fire suppression system, addition of a second elevator, replacement and
upgrading of much of the electrical wiring and plumbing, fresh paint, new flooring, new ceiling
tiles, new LED lighting, new window blinds, new and expanded IT connections and equipment
in all teaching areas (classrooms and labs), new furniture, new casework in newly created labs,
and repair or replacement of degraded casework in existing labs.

Areas of Holt Hall previously unoccupied by BGE (nearly 50% of the building) consisted
primarily of offices, seminar rooms, and classrooms. Many of these areas were gutted, walls
removed, and new room layouts developed. The new areas include space for two new teaching
labs, eight new research labs for existing faculty, three to four new unoccupied research labs for
visiting scholars and growth, a larger microbiology preparatory lab, nine new rooms for museum
collections, eleven new offices for existing faculty, five new unoccupied offices for future
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growth, a student computer lab, two general use student study rooms, and a graduate student
study room. About 30% of the new space will be available for faculty and student research. For
the most part, renovation of the portion of the building previously occupied by BGE did not
involve changes to room layouts or casework. At the completion of the renovation, all BGE
faculty will have offices in Holt or Grote Halls, and all Biology and Environmental Science
tenured/tenure-track faculty will have research space in Holt or Grote Halls. At the conclusion
of the renovation, research labs will have increased from thirteen to twenty, teaching labs from
fifteen to seventeen, student use rooms from two to five, and animal space from seven to eleven
rooms. Classrooms will decrease from eleven to nine, but total seating remains about the same
because there will be three new mid-size (48 students) classrooms. Further, BGE will have a
larger conference room, and several rooms dedicated to new uses, including a mud room for field
equipment, a tool shop, a student computer lab, two student study rooms with kitchenettes, a
graduate student study area, and an enlarged copy room with kitchenette for faculty use.

The renovation work commenced in 2016 and has temporarily disrupted some teaching and
research activities and dispersed Biology and Environmental Science faculty across five
academic buildings. The university conducted some significant renovations to a recently vacated
building, Davenport Hall, to create temporary space for uses displaced during the renovation,
including four temporary research labs, two teaching labs, animal space, and a microbiology
preparatory lab. The second phase of the renovation, scheduled to begin in Spring 2018, will
involve a complex series of moves of teaching labs, research labs, offices, and the departmental
office. The moving plan for the second phase of the Holt renovation is in Appendix B.

Despite the benefits of the Holt renovation, many BGE faculty remain disappointed in the
decision to pursue renovation rather than a new building. Specifically, these faculty believe
there are serious shortcomings in the renovation, including inadequate modernization of teaching
and research facilities, inadequate attention to current space needs (e.g., the need for graduate
student research space), and inadequate accommodation of future departmental growth.
Departmental faculty will remain spread out in at least two buildings. Further, the Holt
renovation does not provide much needed research space for Geology faculty. Geology faculty
must use storage closets, classroom, and teaching lab spaces for conducting research. This is not
an ideal setting to support research activities by Geology faculty. The university is now planning
a new health sciences building, and there is preliminary discussion of providing some research
lab space in the new building for BGE faculty who conduct health-related research (5-6 faculty).

The university did not hire a college level safety officer to oversee safety compliance for all
science departments.

4) Increase laboratory course fees to adequately cover equipment replacement, updating,
and maintenance. Consider implementing course fees for non-laboratory courses to cover
costs associated with field trips, etc.

The lab course fee was not increased during the review period. BGE is currently working with

CAS on a formal proposal for submission to academic affairs. Fees have been assessed for
several course-related field trips to local institutions, other states, and overseas.
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5) Increase the number of teaching assistants, including those with expertise appropriate to
field laboratories.

The number of graduate teaching assistants increased from eight to eleven during the review
period.

6) Find a practical way to provide improved transportation to field study sites. This could
be accomplished by additional van purchases, or by improved management of a motor pool
shared with other departments. This limitation is adding to bottlenecks in laboratory
enrollment.

Transportation to field study sites remains a challenge for BGE students and faculty. The
department has greatly increased its rental of vehicles from Motor Pool, without a corresponding
increase in the department’s transportation budget line. Further, Motor Pool does not provide
4wd vehicles capable of safely accessing remote field sites. The department annually requests
funding to purchase 4wd vehicles capable of transporting six to twelve students but has not yet
been successful.

7) Improve the technology available in the teaching laboratories, including the availability
of projectors and of computers for running environmental modeling software and
statistical programs, such as SPSS.

Projection equipment has been added to a limited number of teaching laboratories. After the
Holt Hall renovation is complete, all teaching laboratories should have multiple flat screen
monitors or projectors and screens. However, there has been little progress in acquiring funding
to purchase and replace computers or improve access to environmental modeling software and
statistical programs.

8) Review and consider revising the Programs of Study offered with the major. Low
enrollment Programs could be dropped or replaced with more effective options.

Faculty reviewed the Environmental Science curriculum and instituted a major curriculum
revision in Fall 2014 that reconfigured the curriculum, eliminated two low enrolled programs,
added two new programs, and reduced course bottlenecks.

9) Raise the laboratory fees, particularly field courses requiring vehicle use, and those
deploying complex arrays of equipment.

The lab course fee was not increased during the review period. BGE is currently working with
CAS on a formal proposal for submission to academic affairs. The proposal may include a
differential lab fee system, with higher fees charged for certain higher cost labs. Fees have been
assessed for several course related field trips to local institutions, other states, and overseas.

10) Continue to request increased immediate access to full journal articles in appropriate
disciplines.
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UTC has a newly opened state-of-the-art library that provides access to 400,000+ print and
online materials, relevant databases, and discipline-specific journals. The library provides access
to information in every format available from books, e-books, and journals to online databases,
digital image collections, CDs and DVDs. The library also administers a variety of technological
devices such as laptops, chromebooks, digital and video cameras, scientific calculators, and
sundry cables. All items are available to current UTC students, faculty, and staff for check out
and many resources can be accessed online from home via the UTC Library WorldCat Local
system. The library provides access to small and large study rooms, presentation rooms,
conference rooms, and a computer classroom that can be reserved for instructional purposes. At
the departmental level, we have a Library Committee and a departmental liaison to the library.
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PART 1. LEARNING OUTCOMES
1.1 Introduction
1.1.1 Department Missions
The current mission of the department, as listed in the undergraduate catalog, is the following:

“The Department of Biology, Geology and Environmental Sciences perceives that its role at the
University of Tennessee at Chattanooga is to function as a vital part of the metropolitan
university community in the promotion of scholarship, research, and service. To carry out this
role the department has the following mission: to introduce students to the philosophy and
methods of science through lecture, laboratory, and field experiences; to provide courses and
programs in Biology and Environmental Sciences which have as their goal academic excellence
and thereby provide an opportunity for students to obtain an education of a superior quality;

to assist students in preparing for post-graduate goals, whether to enter the work force or
continue in formal education; to develop student awareness of the need for critical thinking and
lifelong learning; to nurture the evolution of a curriculum for majors in Biology, Environmental
Science, and related areas that includes traditional information and contemporary frontiers in the
life sciences; to remain alert for emerging curricular and service needs; to pursue opportunities
for educational cooperation; to recruit, give opportunity to, and retain students of diverse
personal backgrounds with special effort for those historically under-represented in the sciences,
i.e., minorities and women; to encourage research by all faculty members; to maintain the
humane treatment of animals used in research and teaching while realizing the necessity of
animal experimentation in the biological sciences; to increase funding from outside sources for
Biology and Environmental Science; to support interdisciplinary programs, e.g., University
Honors; to remain committed to continuing faculty development; to encourage cooperation and
respect among students, faculty, and administration; to recruit new faculty members, as needed,
who are recognized as fully qualified for university level instruction and research; to remain
committed to evaluation of departmental effectiveness”.

The addition of the Geology Division is relatively recent and the above mission statement does
not reflect the mission and goals of the Geology Program, nor the benefits of having the Geology
Program as part of a new department. Prior to the reorganization (Fall 2015), the Geology
Program shared its mission with the Physics program. In the 2014-2015 and several previous
undergraduate catalogs, it states:

“The mission of the department [Physics, Geology, and Astronomy] is to provide students with
basic knowledge in the respective disciplines of Earth sciences and Physics, and the intellectual
skills necessary to become valuable members of society, as they apply their knowledge
successfully to graduate studies or professional endeavors. To ensure this, our Geology students
graduate with a general knowledge of Geology and specific knowledge of mineralogy, petrology,
sedimentation and stratigraphy, and structural geology, while our Physics students graduate with
a general knowledge of Physics and specific knowledge of mechanics, electromagnetism,
thermodynamics, waves and optics, and modern Physics, appropriate to the undergraduate level”.
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The Strategic planning committee of the department is currently working on a new mission
statement that should be completed during this (2017-2018) academic year that will define the
purpose and intent of a new and integrated department.

1.1.2 Biology and Goals set 2006/2009

Prior to the incorporation of Geology into the department, the Biology and Environmental
Sciences department had established a set of goals during the 2006-2007 academic year. While
these are outdated, they remain in effect until the department votes on the new Strategic Plan this
(2017-2018) academic year.

Goal 1. The department will maintain a commitment to its academic program through excellence
in instruction, advisement and student recruitment.

Instruction

a. Hire one or more new replacement faculty to replace retiring faculty in instructional and
research areas recommended by the faculty hiring committee and department faculty.

b. Maintain current high level of classroom instruction.

c. Support and encourage faculty-student collaborative learning through research.

d. Participate in teaching workshops for enhancing classroom instruction.

e. Explore the possibility of offering the M.S. in Environmental Sciences through distance
education.

f. Establish cross listings for appropriate M.S. in ESC graduate courses and senior level BIOL
and ESC courses (e.g., list 500-level courses as 400-level courses, and vice versa) to insure
adequate enrollment in these courses each time they are offered.

g. Work with the College of Education and Applied Professional Studies in developing a joint
B.S. Biology (education concentration) and B.S. Secondary Natural Sciences

h. Work with ARCS and other departments across campus to develop an interdisciplinary
academic minor in Geographic Information Systems (GIS) and Remote Sensing.

i. Update course prerequisites across the departmental curriculum in preparation for the
institution of a new Student Information System.

j. Develop new team taught course in modern microscopy techniques.

Advisement

a. Continue advising its own majors

b. Maintain a 3-year course schedule of course offerings at the undergraduate and graduate level.
c. Provide seminars and/or sources of information on job placement, successful entry into
graduate schools, and successful entry into professional schools.

Student Recruitment

a. Cooperate with the College of Arts and Sciences effort to recruit and retain students. These
efforts might include: department phone calls and letters to present and prospective students
[graduate and undergraduate], department involvement with on-campus visits by prospective
students [graduate and undergraduate], offering a recruitment day to highlight BESC
faculty/student research and other activities, opening up our labs for visits and giving brief
presentations on our research (this may have to be a Saturday event) providing regional
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institutions a list of departmental speakers and their topics [graduate], having advisors available
in the evenings if needed, sending faculty on short recruiting trips to other institutions [e.g., high
schools, community colleges, other four-year institutions], developing a short PowerPoint
presentation highlighting the strengths of the program and showing students in action.

enhancing the webpage to highlight departmental strengths, accomplishments, and student
research and activities, updating recruiting brochures and posters for undergraduate and graduate
programs, maintaining a pre-professional webpage and brochure.

Goal 2. The department will increase its current level of research and publications.

a. Acquire funding for research through university and outside sources.

b. Evaluate, as peer reviewers, submitted research proposals forwarded by various federal
agencies.

c. Become involved in collaborative research projects with other universities, state and/or federal
agencies, and private industries and organizations.

d. Provide a mechanism to reduce teaching loads for faculty who are actively involved in
research requiring submission of external funding proposals and/or submission of articles to
peer-reviewed journals of national and international scope.

e. Provide a mechanism to reduce teaching loads for the first two years for new faculty actively
involved in research.

f. Maintain graduate faculty teaching loads at levels commensurate with graduate faculty
teaching loads at peer institutions.

g. Support and encourage faculty sabbatical leaves for professional advancement.

Goal 3. The department will remain committed to enhancing its operational effectiveness.

a. Support the role of departmental committees in departmental governance,

b. The department space committee will work with the department head and with other science
departments (Chemistry, Physics/Geology/Astronomy) to determine the current and future space
utilization of Holt and Grote Halls and help facilitate the development of planning ultimately
leading to a new Science Building,

c. The department hiring committee will forward recommendations concerning the faculty areas
of expertise that need to be represented in the department,

d. The pre-professional advising committee will continue to assist students in planning their pre-
professional programs of study, coordinate activities and programs with area and regional
professional health schools, coordinate the completion of student composite pre-professional
forms, update the pre-professional Health Career Guide, and work in conjunction with faculty in
the Chemistry Department to maintain a pre- professional webpage and brochure.

e. Use the tenure and promotion process to provide a systematic and constructive means to
inform and advise tenure-track and promotion eligible faculty of procedures and progress toward
retention, tenure, and promotion.

f. Periodically re-examine its statement of mission, goals, and long-range planning.

g. Incorporate new computer and communication technologies in the appropriate management of
office, classroom, and laboratory operations.

h. Implement a live animal utilization protocol that involves the development, upkeep, and
upgrading of appropriate facilities and the hiring of an individual(s) responsible for care and
feeding.
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Goal 4. The department will cooperate with the college and university offices to enhance
programmatic support in the operating budget, equipment, library, and space facilities:

Operating Budget

a. Acquire an annual operating budget in Biology and Environmental Science commensurate
with a growing undergraduate program and the addition of a graduate program.

b. Work with the Dean of the College of Arts and Sciences and other lab-intense departments to
help develop a reasonable call for the institution of lab fees to provide the funding necessary to
defray costs associated with laboratory based instruction and to plan for the future, and not
simply focus on unmet past needs.

Equipment

a. Work with the Dean of Arts and Sciences to secure funding to obtain basic undergraduate and
graduate instructional laboratory equipment through the development of prioritized equipment
needs lists under the direction of the departmental Equipment Committee. As of last year,
department equipment needs totaled $2,755,165.

b. Acquire the resources listed below to support the instructional program of the M.S. degree in
Environmental Sciences: bioremediation laboratory equipment, toxicology laboratory equipment,
computer laboratory equipment.

c. Acquire needed instructional equipment as prioritized by the department Equipment
Committee.

d. Request needed start-up equipment funding for new faculty to initiate research programs.

e. Request increased budget funding to maintain and repair departmental equipment.

f. Acquire funding to periodically update expensive specialized software, such as the software
used in the Geographic Information Systems Laboratory.

g. Acquire updated computer systems for the Graduate Teaching Assistants, the Adjunct Faculty
Office Area, and the Graduate Student Study Area.

Library

a. Acquire needed library books and journals to support the M.S. program in Environmental
Sciences.

b. Acquire permanent funding for subscriptions to on-line databases and CD-ROM databases,
such as LEXIS, WESTLAW, and FNA Environment Library to support student research and
faculty research and teaching.

c. Cooperate with the central administration in identifying solutions that will avoid cancellation
of needed library journals.

Space and Facilities

a. Acquire and utilize additional space for: an introductory Biology learning resource center,
second introductory Environmental Science laboratory, research centers/laboratories areas for
faculty, undergraduate students, and graduate students, instructional toxicology laboratory,
instructional bioremediation laboratory, instructional molecular Biology laboratory, expanded
graduate computer laboratory, faculty offices, greenhouses (2), storage areas.

b. Seek ways for improving existing classroom and laboratory facilities of Holt Hall, including
the UTC Natural History Museum and the Animal Care Facility.
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c. Develop new and existing teaching and research field sites, including the Cash House/Wildlife
Hospital property in the Tennessee River Gorge, the UTC parcel on the former VAAP property,
and the wildlife refuge associated with the ATTI test track.

Goal 5. The department will maintain a continuing commitment to national, state, and/or regional
professional organizations:

a. Continue our involvement as a participant of the Southern Appalachian NBII Node.

b. Attend and participate in annual meetings of state, regional, and national professional
societies.

c. Continue preparation for hosting the Society of Conservation Biology Meeting that will occur
in Chattanooga in 2008.

Goal 6. The department will remain committed to community service endeavors:
a. Communicate with alumni and community individuals through the publication of a periodical
newsletter and/or by programs such as special lectures and seminars.

Goal 7. The department will submit proposals, appropriate to its mission and goals, that will have
as an objective regional and national enhancement of the department and university.

Goal 8. The department will maintain a continuing commitment to university governance.

Goal 9. The department will develop or continue development of partnerships with appropriate
entities to foster research, funding, internship, and educational opportunities (e.g., the Tennessee
Aquarium Aquatic Research Institute, Gulf Cost Research Laboratory, the Highlands Biological
Station, Lula Lake Land Trust, Sequatchie Valley Institute, Tennessee River Gardens, Tennessee
River Gorge Trust and Bendabout Farms):

a. Continue the on-going partnership with Tennessee Aquarium with respect to the Lupton
Renaissance funded research on turtle populations of the Tennessee River Gorge.

Goal 10. The department will remain committed to evaluation of its effectiveness:

a. Evaluate faculty instruction by student ratings of faculty instruction. One or more of the
following can be used as well: testimonials from current or former students; evidence of student
performance with regard to an appropriate outcome measure.

b. Evaluate instruction of untenured faculty by peer evaluations of instruction conducted by
members of the departmental rank, tenure, and promotion committee.

c. Provide intended outcomes and assessment measures for all departmental undergraduate and
graduate programs.

d. Examine the results of departmental outcomes and assessment measures in order to explore
ways of contributing to university efforts in enhancing performance.

e. Provide the college with documentation of faculty and student research, creative scholarship,
and service.

f. Undertake external program review during the upcoming academic year, 2006-2007, and begin
implementation of any recommendations made as a result of this review.

A report on how the department performed under these goals is included as Appendix C.
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1.2 Learning Outcomes and Assessment

Between 2011 and 2013, the university went through a series of administrative changes,
triggering changes in learning outcomes (also referred in the text as SLOs: student learning
outcomes) and their assessment multiple times throughout this period. In the past, BGE programs
assessed their learning outcomes based on the Major Field Exam, and secondarily, on other
parameters such as institutional/department surveys and number of graduates that have found
employment. For that reason, data on institutional/department surveys as well as the educational
and professional success of the department’s graduates are presented at the end of section 1.2.

1.2.1 Biology
1.2.1.1 Biology Learning Outcomes
2011 to 2014
Prior to 2014, the following program outcomes were in effect for Biology:
1.1 General Knowledge of Biology - Students completing the baccalaureate program in Biology
will compare favorably in their general knowledge of Biology with those students completing a

similar program.

1.2 Specific knowledge in concentration area - Students completing the baccalaureate program
in Biology will demonstrate knowledge in their concentration area of study.

1.3 Preparation for employment or post-graduate studies - Students completing the Biology
program will be adequately prepared for employment or post-graduate study in their field.

2014 to present

Learning outcomes for Biology, as presented below, were established during the 2014-2015
academic year and were first tested during the 2015-2016 academic year.

1. Students are able to demonstrate knowledge of and differentiate among the different levels of
biological organization (e.g., chemicals, cells, tissues, organs, organ systems, organisms,
populations, communities, ecosystems, and biosphere).

2. Students are able to demonstrate knowledge of the three core areas of Biology (ecology,
evolution, and genetics) and apply their knowledge to studies of various taxonomic groups (e.g.,
insects, fishes, mammals, fungi, vascular plants).

3.Students are able to apply their knowledge of cells and organ systems in a variety of biological
contexts.
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4. Students are able to demonstrate proper laboratory/ field techniques, formulate appropriate
questions and hypotheses, collect laboratory/field data, and analyze collected data in a variety of
biological contexts.

5.Students are able to communicate biological information effectively.

6. Students are able to retrieve specific information from the scientific literature and are able to
evaluate the literature effectively and critically.

7. Students are able to conduct themselves responsibly and recognize the importance of ethical
professional behavior.

1.2.1.2 Biology Learning Outcomes Assessment
2011-2014

An example of how learning outcomes were assessed in the Biology Program prior to 2013 is
attached as Appendix D for the academic year 2012-2013.

Outcome 1.1 was assessed based on the student performance on the Major Field Assessment Test
(MFAT).

Outcome 2.1 was assessed based on the of student performance on the Major Field Assessment
Test (MFAT) discipline sub-scores.

Outcome 3.1 was assessed based on the evaluation of student performance on oral presentations.

Outcome 4.1 was assessed based on the student performance on formal Lab reports in two
classes, Principles of Biology 11 (BIOL 1120) and Ecology lab (BIOL 3070).

2014-present

The department (then Biology and Environmental Sciences) was tasked to establish a set of
learning outcomes and complete the curriculum mapping during the 2014-1015 academic year.
The following academic year (2015-2016) we started the assessment of SLOs. Given that this
was the first year, we selected only two SLOs (1 and 2) and just a handful of classes to assess.
The following year (2016-2017), we dramatically increased the number of classes assessed and
we moved on to two new SLOs (3 and 4). This academic year (2017-2018) we will assess again
a large number of classes for two not previously assessed SLOs (5 and 6) while revisiting one of
the SLOs from the previous years.

During the 2014-2015 academic year the program was tasked to produce the curriculum map
(Table 1.1) and the current learning outcomes and no assessment occurred. Since the
implementation of the new learning outcomes, the primary mode of assessment is through our
classes.
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Table 1.1 Curriculum map for Biology.

The SLO numbers correspond to those present on section 1.1.1.2.1. I — Program SLO is introduced and assessed, R — Program SLO is
reinforced and assessed, C — Level of competency is assessed.

Outcome 1l = Outcome?2 = Outcome3 | Outcome 4 Outcome 5 Outcome 6 = Outcome 7
Demonstrate = Demonstrate Apply Demonstrate = Communicate Retrieve Ethical
knowledge = knowledge = knowledge proper information and Professional
Biology of of 3 core of cellsand | laboratory / effectively Evaluate Behavior
Biological areas of organ field literature -
Organization biology systems techniques Critical
Thinking
ENGL2820
Sci. Writing VR !
B1OL4995r
Dept. Thesis
FLNFOO01 -
Foreign Lang |
FLNFO002 -
Foreign Lang I
I
MATH2100
Intro Statistics
MATH1130 -
College I
Algebra
MATH1830
Calculus for I
Management
MATH1710
Precalculus |
MATH1720
Precalculus 11

C C C C C
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MATH1950
Calculus
Analytic Geom
CHEM1110
General
Chemistry |
CHEM1110L
General
Chemistry |
Lab
CHEM1120
General
Chemistry Il
CHEM1120L
General
Chemistry Il
Lab
CHEM3010
Org Chemistry
|
CHEM3010L
Org Chemistry
| Lab
CHEM3020
Org Chemistry
1|
CHEM3020L
Org Chemistry
Il Lab
PHYS1030
General
Physics |
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PHYS1030L
General
Physics | Lab
PHYS1040
General
Physics Il
PHYS1040L
General
Physics Il Lab
GEOL1110
Physical Geol
GEOL1110L
Physical Geol
Lab
GEOL1120
Historical Geol
GEOL1120L
Historical Geol
Lab

BIOL 1110
Principles
Biology |
BIOL 1120
Principles
Biology Il
BIOL 1130
Principles
Biology Il1
BIOL 2060
Anatomy
BIOL 2080
Physiology
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BIOL 2100
Microbiology
BIOL 3060
Ecology
BIOL 3070
Ecology Lab
BIOL 3250
Genetics
BIOL 3260
Genetics Lab
BIOL 3350
Evolution
BIOL 4050
Comparative C
Vert Zoology

BIOL 4070
Entomology

BIOL 4090
Herpetology

BIOL 4110

Ichthyology

BIOL 4130

Invert Zoology

BIOL 4140
Mammalogy

BIOL 4150

Mycology

BIOL 4170
Ornithology

BIOL 4180

Plant

Morphology

I/IR

I/IR

I/'R

R/C

I/IR
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BIOL 4190
Plant Tax
BIOL 4200
Mol Genetics
BIOL 4210
Animal Phys
BIOL 4220
Microbiology
BIOL 4280
Cellular Biol.
BIOL 4340
Human
Disease Devel.
BIOL 4360
Plant Phys
BIOL 4380
Toxicology
BIOL 4400
Trop Mar Ecol.
BIOL 4410
Animal
Behavior
BIOL 4420
Biogeography
BIOL 4430
Bioremediation
BIOL 4440
Dev Vert
Embryology
BIOL 4460
Global Change
Biology

I/IR

R/C

R/C

R/C

R/C

R/C

R/C

R/C

R/C

R/C

R/C

I/IR

R/C
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BIOL 4470

Ecol Evol Sta R RIC R/C R/C
BIOL 4500 R R . o

Systematics

BIOL 4510

Ecol Evol C C C c
Genetics

BIOL 4520 R R . o

Limnology

BIOL 4530

Microbial E R R R R R I
BIOL 4540 R/C RIC RIC RIC r/C ~/C
Plant Ecology

BIOL 4590

Ad T Evol Ec R R/C R/C
BIOL 4610

Biol. Seminar R R

BIOL 4620

Econ. Botany R R R

BIOL 4630 R R ,

Endocrinology

BIOL 4680 . . /R .
Intro Soil

BIOL 4710 C R c c c .
Histology

BIOL 4720 - R . o |
Immunology

BIOL 4740

Virology R C C
BIOL 4750 -

Dendrology R R R
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Outcomes assessments for the past two cycles (2015-2016, and 2016-2017) were reported in
Compliance Assist. Pertinent parts of those reports, including assessment data, are shown in

Table 1.2.

Table 1.2 Assessments of Current Student Learning Outcomes in the Biology Program.

SLO
Outcome 1.

Students are able
to demonstrate
knowledge of and
differentiate
among the
different levels of
biological
organization (e.g.,
chemicals, cells,
tissues, organs,
organ systems,
organisms,
populations,
communities,
ecosystems, and
biosphere).

Measures and Assessment
Means of assessment: Student performance on specific exam questions
and/or embedded coursework.

Criteria for Success: At least 70% of the student will have the correct
answers on specific questions designed by instructors to test the specific
outcome.

Courses Evaluated:

2015-2016: BIOL 1100, BIOL 1130, BIOL 3060, BIOL3250, BIOL3350
2016-2017: not assessed.

2017-2018: not to be assessed.

Assessment data:

2015-2016: [cumulative scores for all questions, unless otherwise noted].
BIOL 1100, [4 different sessions were assessed] Question 1: 87.7%,
Question 2: 85.9%

BIOL 1130, [2 different sessions were assessed] Question 1: 97.9%,
Question 2: 60.2%, Question 3: 83%, Question 4: 96.5%

BIOL 3060, [2 sessions were assessed] 91% correct responses.

BIOL 3250, 88% correct answers.

BIOL 3350, 86% correct answers.

2016-2017: not assessed.

Follow up actions planned:

2015-2016:

BIOL 1100, none, CFS were met.

BIOL 1130, CFS were met for Question 1 but not for Question 2. As a
follow up the instructors plan to do the following: 1. reword the question,
2. plan to focus more on that subject matter during the next term.

BIOL 3060, none, CFS were met.

BIOL 3250, none, CFS were met.

BIOL 3350, none, CFS were met.

2016-2017: not assessed, no actions planned.

35



Outcome 2.

Students are able
to demonstrate
knowledge of the
three core areas of
biology (ecology,
evolution, and
genetics) and
apply their
knowledge to
studies of various
taxonomic groups
(e.g., insects,
fishes, mammals,
fungi, vascular
plants).

Means of assessment: Student performance on specific exam questions
and/or embedded coursework.

Criteria for Success: At least 70% of the student will have the correct
answers on specific questions designed by instructors to test the specific
outcome.

Courses Evaluated:

2015-2016: BIOL 1100, BIOL 3060, BIOL3250

2016-2017: list courses, or not assessed that year

2017-2018: BIOL 2100, BIOL 3070, BIOL 3260, BIOL 3350, BIOL
4050, BIOL 4070, BIOL 4190, BIOL 4260, BIOL 4420, BIOL 4530

Assessment data:

2015-2016: [cumulative scores for all questions, unless otherwise noted].
BIOL 1110, [4 different sessions were assessed] Question 1: 86.7%,
Question 2: 57.8%

BIOL 3060, [2 sessions were assessed] 78%

BIOL 3250, Question 1: 73.5%, Question 2: 85.3%, Question 3: 47%,
Question 4: 52.9%, Question 5: 52.9%

2016-2017: not assessed.

Follow up actions planned:

2015-2016:

BIOL 1110, The CFS were not met for Question 2. The instructors plan
to have more discussion during lecture and additional homework
assignments for the specific topics.

BIOL 3060, none CFS were met.

BIOL 3250, The CFS were not met for Questions 3-5. The instructor
plans to have a problem-solving session towards the end of the semester
to improve students’ ability to solve problems and add a dedicated class
review session for problem solving.

2016-2017: not assessed, no actions planned.

36



Outcome 3.

Students are able
to apply their
knowledge of cells
and organ systems
in a variety of
biological
contexts.

Means of assessment: Student performance on specific exam questions
and/or embedded coursework.

Criteria for Success: At least 70% of the student will have the correct
answers on specific questions designed by instructors to test the specific
outcome.

Courses Evaluated:

2015-2016: not assessed.

2016-2017: BIOL 2060, BIOL 2080, BIOL 4110, BIOL 4540, BIOL
4170, BIOL 4710.

2017-2018: not to be assessed.

Assessment data:

2015-2016: not assessed.

2016-2017: [cumulative scores for all questions, unless otherwise noted].
BIOL 2060 [all sessions]: 84.8%

BIOL 2080 [all sessions]: 57.26%

BIOL 4110: Question 1: 84.7%; Question 2: 81.8%; Question 3: 89%.
BIOL 4170: Question 1: 88%; Question 2: 83%; Question 3: 75%.

BIOL 4540: 80%

BIOL 4710: 92.98%

Follow up actions planned:

2015-2016: not assessed, no actions planned.

2016-2017:

BIOL 2060 [all sessions], none, CFS were met.

BIOL 2080 [all sessions], the instructors plan to change the way the ask
the particular question since it confused a lot of students. Additionally,
they plan to spend more time and cover in greater detail the particular
context area.

BIOL 4110, none, CFS were met.

BIOL 4170, none, CFS were met.

BIOL 4540, none, CFS were met.

BIOL 4710, none, CFS were met.
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Outcome 4.

Students are able
to demonstrate
proper
laboratory/field
techniques,
formulate
appropriate
questions and
hypotheses, collect
laboratory/field
data, and analyze
collected data in a
variety of
biological
contexts.

Means of assessment: Student performance on specific exam questions,
lab practicals, and/or embedded coursework.

Criteria for Success: At least 70% of the student will have the correct
answers on specific questions designed by instructors to test the specific
outcome.

Courses Evaluated:

2015-2016: not assessed.

2016-2017: BIOL 1110L, BIOL 1120L, BIOL 2080 & 2080L, BIOL
4110, BIOL 4130, BIOL 4540, BIOL 4710.

2017-2018: not assessed.

Assessment data:

2015-2016: not assessed.

2016-2017: [cumulative scores for all questions, unless otherwise noted].
BIOL 1110, 72.45%

BIOL 1120, 74.95%

BIOL 2080, 80.30%

BIOL 4110, 70.4%

BIOL 4130, 94.65%

BIOL 4540, 85%

BIOL 4710, 94.2%

Follow up actions planned:

2015-2016: not assessed, no actions planned.
2016-2017:

BIOL 1110, none, CFS were met.

BIOL 1120, none, CFS were met.

BIOL 2080, none, CFS were met.

BIOL 4110, none, CFS were met.

BIOL 4130, none, CFS were met.

BIOL 4540, none, CFS were met.

BIOL 4710, none, CFS were met.
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Outcome 5.

Students are able
to communicate
biological
information
effectively.

Outcome 6.

Students are able
to retrieve specific
information from
the scientific
literature and are
able to evaluate
the literature
effectively and
critically.

Means of assessment: Student performance on specific exam questions,
presentations, writing assignments and/or embedded coursework.

Criteria for Success: At least 70% of the student will have the correct
answers on specific questions designed by instructors to test the specific
outcome.

Courses Evaluated:

2015-2016: not assessed.

2016-2017: not assessed.

2017-2018: BIOL 2100, BIOL 3070, BIOL 3260, BIOL 3350, BIOL
4050, BIOL 4070, BIOL 4190, BIOL 4260, BIOL 4420, BIOL 4530

Assessment data:
2015-2016: not assessed.
2016-2017: not assessed.

Follow up actions planned:
2015-2016: not assessed, no actions planned.
2016-2017: not assessed, no actions planned.

Means of assessment: Student performance on specific exam questions,
writing assignments, oral presentations and/or embedded coursework.

Criteria for Success: At least 70% of the student will have the correct
answers on specific questions designed by instructors to test the specific
outcome.

Courses Evaluated:

2015-2016: not assessed.

2016-2017: not assessed.

2017-2018: BIOL 2100, BIOL 3070, BIOL 3260, BIOL 4050, BIOL
4070, BIOL 4190, BIOL 4260, BIOL 4420, BIOL 4530

Assessment data:
2015-2016: not assessed.
2016-2017: not assessed.

Follow up actions planned:

2015-2016: not assessed, no actions planned.
2016-2017: not assessed, no actions planned.
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Outcome 7. Means of assessment: Student performance on specific exam questions
and/or embedded coursework, student conduct in classroom.
Students are able

to conduct Criteria for Success: At least 70% of the student will have the correct
themselves answers on specific questions designed by instructors to test the specific
responsibly and outcome.

recognize the

importance of Courses Evaluated:

ethical 2015-2016: not assessed.

professional 2016-2017: not assessed.

behavior. 2017-2018: not to be assessed.

Assessment data:
2015-2016: not assessed.
2016-2017: not assessed.

Follow up actions planned:
2015-2016: not assessed, no actions planned.
2016-2017: not assessed, no actions planned.

Overall, since 2014, we have assessed four learning outcomes (and two never-assessed-before
outcomes were assessed this academic year) and 22 classes. Of all these classes, we only had
four instances where the criteria for success were not met and the instructors have taken follow-
up measures.

1.2.1.3 Biology Student Performance on Major Field Exams

Student scores on the MFAT, a standardized exam measuring student knowledge in biological
sciences, were used as indicators to evaluate achievement of the older Biology Program
outcomes (Criterion 1.2) and used to strengthen program effectiveness (Criterion 1.3). To
measure the B.S. Biology Program outcomes and effectiveness, MFAT scores of UTC Biology
students (graduating seniors) were compared against scores in a national database comprised of
MFAT scores of students completing similar programs at other universities.

For the 2012-2017 period (10 semesters), graduating senior Biology majors took the MFAT
during four semesters of the review period (FA12, FA13, SP14, FA16). MFAT scores of UTC
Biology students are presented in Figures 1.1 through 1.5. One-sample t tests were used to
compare mean MFAT scores of UTC Biology students to the national average; statistical
significance was set at an alpha level of 0.05.

In three (FA12, FA13, SP14) of the four semesters, UTC MFAT total scores (Figurel.1) and
sub-scores [Cell Biology (Figure 1.2), Molecular/Genetics (Figure 1.3), Organismal Biology
(Figure 1.4), and Ecology/Evolution (Figure 1.5)] were statistically similar to the national means
(2010-16 national dataset). The FA16 scores were significantly lower than the national means.
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1.2.2 Environmental Science
1.2.2.1 Environmental Science Learning Outcomes

2011 to 2014

Prior to 2014, the following program outcomes were in effect for Environmental Science:

1.1 Competency in Writing a Lab Report at the 1000 Level (in ESC 1510 - Introduction to
Environmental Problems I1): ESC Students will be properly trained in how to wield the scientific
method and will be able to display this competency through properly constructed lab reports.

2.1 Competency in Writing a Lab Report at the 3000 Level (in BIO 3070 — Ecology Laboratory):
ESC Students will be properly trained in how to wield the scientific method and will be able to
display this competency through properly constructed lab reports.

3.1 Solid Internship Performances - Agencies and entities that employ junior and senior
Environmental Science majors as interns will not only express satisfaction with their work, but
will also benefit the interns by providing them with worthwhile experiences, as evidenced by the
construction of quality student internship papers.

2014 to present

The learning outcomes for Environmental Science as presented below were established during
the 2014-2015 academic year and were first tested during the 2015-2016 academic year.

1. Students are able to demonstrate knowledge of the natural world, within the context of key
issues of Environmental Science (including human population increase, urbanization,
sustainability, resource depletion, and environmental pollution).

2. Students are able to demonstrate knowledge of core areas of Environmental Science (including
ecology, survey methodology, environmental resources, environmental law and policy, and
environmental ethics) as they exemplify the interdisciplinary nature of the field.

3. Students are able to apply their knowledge towards addressing environmental problems, in a
manner consistent with recognizing the unique role humans play in the environment.

4. Students are able to formulate research questions and/or hypotheses, utilize appropriate
methodologies, and collect and analyze data toward addressing their questions and/or hypotheses
within an environmental context.

5. Students are able to communicate Environmental Science information effectively.

6. Students are able to retrieve specific information from the relevant literature and are able to
evaluate the literature effectively and critically.
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7. Students are able to conduct themselves responsibly and recognize the importance of ethical
professional behavior.

8. Students are able to competently and professionally complete an applied capstone course
(senior experience) that stresses experiential learning.

1.1.3 Sample Course Syllabi
Course syllabi for the following courses are included in Appendix E.
Biology: BIOL 1110, BIOL 1120, BIOL 2060, BIOL 3060, BIOL 4540

Geology: GEOL 1110, GEOL 1120, GEOL 3410, GEOL 3420, GEOL 3540, GEOL 4510,
GEOL 4800, GEOL 4900

ESC: ESC 1500, ESC 1510, ESC 4100, ESC 4540
1.2.2.2 Environmental Science Learning Outcomes Assessment
2011-2014

An example of how learning outcomes were assessed in the Environmental Science Program
prior to 2014 is attached as Appendix F for the academic year 2012-2013.

Outcome 1.1 was assessed based on the lab report done in the Introduction to Environmental
Science Il - ESC 1510.

Outcome 2.1 was assessed based on the lab report done in the Ecology Lab - BIOL3070.
Outcome 3.1 was assessed based on an Internship performance rubric.
2014-present

The department (then Biology and Environmental Sciences) was tasked to establish a set of
learning outcomes and complete the curriculum mapping during the 2014-1015 academic year.
The following academic year (2015-2016) we started the assessment of SLOs. Given that this
was the first year, we selected only two SLOs (1 and 2) and just a handful of classes to assess.
The following year (2016-2017), we moved on to two new SLOs (3 and 4). Unlike Biology, the
number of classes offered in Environmental Science is smaller and we did not have the
opportunity to dramatically increase the sample size as was done in Biology. A different problem
is that some of the Environmental Science classes have limited enrollment and they cannot be
easily evaluated statistically due to smaller sample sizes. This academic year (2017-2018) we
will attempt to assess a larger number of classes for two not previously assessed SLOs (5 and 6),
while revisiting one of the SLOs from the previous years.

During the 2014-2015 academic year the program was tasked to produce the curriculum map
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(Table 1.3) with the current learning outcomes, but no assessment occurred. Since the 2014-2015
academic year, the primary mode of assessment is through our classes.
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Table 1.3 Curriculum map for Environmental Science.

The SLO numbers correspond to those present on section 1.1.1.2.3. | — Program SLO is introduced and assessed, R — Program SLO is
reinforced and assessed, C — Level of competency is assessed.

Outcome 1 Outcome 2 Outcome 3 Outcome 4 = Outcome 5 Outcome 6 = Outcome 7 | Outcome

Demonstrate Demonstrate Apply Formulate Communicate  Retrieve Ethical 8
Knowledge @ Knowledge @ knowledge in = questions = information and Profession = Capstone
of the of Core Environmental and/or effectively Evaluate al Course
Natural Area Problems hypotheses information = Behavior
World - Critical
Env. Science Thinking
ANTH 1200 -
Cultural I I I I
Anthropology
ANTH 3160 -
Chinese
Society and R R R
Culture
ANTH 3000 -
Forensic I I I
Anthropology
ANTH 3220 -
Medicine and R R R
Disease
ANTH 3350 -
Archaeological R R R R R R R
Field Methods
COMM 4100 -
Public Comm R R R R R R

Environ Issues
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ECON 1010 -

Principles of I
Economics |

ECON 1020 -

Principles of I
Economics Il

ECON 4300 -
Environmental R
Economics

ECON 4550 -

Urban R
Economics
ENGL 2820 -
Sci Writing
GEOG 2210 -
Maps Mapping
GEOG 4150 -
Urban Geo
MATH 1130 -
College
Algebra
MATH 1710 -
Precalculus |
MATH 1720 -
Precalculus 11
MATH 1830 -
Calculus
Management,
Life Social Sci
MATH 1950 -
Calculus with
Analytic
Geometry |

IIR

I/IR

IIR I/IR
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MATH 2100 -
Introductory
Statistics
PANM 3200 -
Public
Management
PANM 3250 -
Legal Aspects
of Nonprofit
Management
PANM 4400 -
Program
Planning and
Evaluation
POLS 1010 -
American
Government
POLS 1020 -
World Politics
POLS 1030 -
Controversies
in Public Policy
POLS 2440 -
Comparative
Public Policy
POLS 3250 -
American
Public Policy
POLS 3300 -
Urban Public
Policy

SOC 1510 -
Introduction to

I/'R

IIR I/IR

IIR

IIR

IIR
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Sociology

SOC 3000 -
Urban
Sociology
SOC 3140 -
Research
Methods
SOC 3450 -
Social
Inequality
SOC 3500 -
Social Change
Globalization
SOC 3550 -
Sociology of
Globalization
SOC 3140 -
Research
Methods
SOC 4140 -
Research
Seminar
BIOL 1110 -
Principles
Biology |
BIOL 1120 -
Principles
Biology 1l
BIOL 3060 -
Ecology
BIOL 3070 -
Ecology Lab

R R
R R
R R
R R
I |
|
R |
R I/IR

R/C

R I
R I
R/C C
I
I I
R
IIR IIR
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ESC 1500 -
Intro Env Sci |
ESC 1510 -
Intro Env Sci 1l
ESC 2500 -
World Res
ESC 3400 -
Survey Meth
ESC 3600 -
Air Water Pol
ESC 4070 -
Env Conserv
ESC 4100 -
Law

ESC 4300 -
Prob Env Ma
ESC 4520 -
Limnology
ESC 4650 -
Remote Sens
ESC 4660 -
GIS

ESC 4680 -
Intro Soil
ESC 4800 -
Seminar

ESC 4840 -
Values Environ
ESC 4900 -
Senior Project
ESC 4910 -
Internship

R/C

R/C

R/C

R/C

R/C

R/C

R/C

R/C

R/C

R/C

R/C

R/C

o1

R/C

R/C



ESC 4920 -
Advance GIS
ESC 4960 -
Env Field C

ESC 4995 -
Thesis
ESC 4997 -
Research
ESC 4998 -
Ind Studies
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Outcomes assessments for the past two cycles (2015-2016, and 2016-2017) were reported in
Compliance Assist. Pertinent parts of those reports, including assessment data, are shown in

Table 1.4.

Table 1.4 Assessments of Current Student Learning Outcomes in the Environmental Science

Program

SLO
Outcome 1.

Students are able
to demonstrate
knowledge of the
natural world,
within the context
of key issues of
environmental
science (including
human population
increase,
urbanization,
sustainability,
resource depletion,
and environmental
pollution).

Measures and Assessment
Means of assessment: Student performance on specific exam questions
and/or embedded coursework.

Criteria for Success: At least 70% of the student will have the correct
answers on specific questions designed by instructors to test the specific
outcome.

Courses Evaluated:

2015-2016: ESC 1500, ESC 1510, BIOL 3060.
2016-2017: not assessed.

2017-2018: not to be assessed.

Assessment data:

2015-2016: [cumulative scores for all questions, unless otherwise noted].
ESC 1500, [two sessions were assessed] Question 1: 91%, 87%;
Question 2: 77%, 83%; Question 3: 80%, 85%.

ESC 1510, Question 1: 85.7%, Question 2: 71.4%.

BIOL 3060, [two sessions] Overall assessment 69%

2016-2017: not assessed.

Follow up actions planned:

2015-2016:

ESC 1500, none CFS were met.

ESC 1510, none CFS were met.

BIOL 3060, The CFS were not met, and part of the problem was
differences in testing between different sessions. the instructors will
consider ways to standardize assessments among multiple sections of
classes and will reinforce the role of the natural world within the context
of key issues of environmental science that are described during class.

2016-2017: not assessed, no actions planned.
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Outcome 2.

Students are able
to demonstrate
knowledge of core
areas of
environmental
science (including
ecology, survey
methodology,
environmental
resources,
environmental law
and policy, and
environmental
ethics) as they
exemplify the
interdisciplinary
nature of the field.

Means of assessment: Student performance on specific exam questions
and/or embedded coursework.

Criteria for Success: At least 70% of the student will have the correct
answers on specific questions designed by instructors to test the specific
outcome.

Courses Evaluated:

2015-2016: ESC 1500, ESC 1510, BIOL 3060.

2016-2017: not assessed.

2017-2018: ESC 2500, BIOL 3070, ESC 3400, ESC 3600, ESC 4010,
ESC 4100, ESC 4300, ESC 4650, ESC 4660

Assessment data:

2015-2016: [cumulative scores for all questions, unless otherwise noted].
ESC 1500, [two sessions were assessed] Question 1: 67%, 72%;
Question 2: 79%, 78%; Question 3: 82%, 76%.

ESC 1510, Question 1: 85.7%, Question 2: 95.2%, Question 3: 85.7%.
BIOL 3060, Overall assessment 78%

2016-2017: not assessed.

Follow up actions planned:

2015-2016:

ESC 1500, The CFS were not met for Question 1. The instructor plans to
emphasize differences between renewable and non-renewable resources
more in class.

ESC 1510, none, CFS were met.

BIOL 3060, none, CFS were met.

2016-2017: not assessed, no actions planned.
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Outcome 3.

Students are able
to apply their
knowledge
towards addressing
environmental
problems, in a
manner consistent
with recognizing
the unique role
humans play in the
environment.

Means of assessment: Student performance on specific exam questions
and/or embedded coursework.

Criteria for Success: At least 70% of the student will have the correct
answers on specific questions designed by instructors to test the specific
outcome.

Courses Evaluated:

2015-2016: not assessed.

2016-2017: ESC 1510, ESC 4100, ESC 4480, ESC 4540.
2017-2018: not to be assessed.

Assessment data:

2015-2016: not assessed.

2016-2017: [cumulative scores for all questions, unless otherwise noted].
ESC 1510, Question 1: 75%; Question 2: 100%; Question 3: 83%

ESC 4100, 86%

ESC 4840, 72%

ESC 4540, 90%

Follow up actions planned:

2015-2016: not assessed, no actions planned.
2016-2017:

ESC 1510, none, CFS were met.

ESC 4100, none, CFS were met.

ESC 4840, none, CFS were met.

ESC 4540, none, CFS were met.
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Outcome 4.

Students are able
to formulate
research questions
and/or hypotheses,
utilize appropriate
methodologies,
and collect and
analyze data
toward addressing
their questions
and/or hypotheses
within an
environmental
context.

Means of assessment: Student performance on specific exam questions,
lab practicals or exercises, and/or embedded coursework.

Criteria for Success: At least 70% of the student will have the correct
answers on specific questions designed by instructors to test the specific
outcome.

Courses Evaluated:

2015-2016: not assessed.

2016-2017

ESC 1510 (Fall Semester), ESC 1510 (Spring Semester), ESC 4540
2017-2018: not to be assessed.

Assessment data:

2015-2016: not assessed.

2016-2017: [cumulative scores for all questions, unless otherwise noted].
ESC 1510 (Fall), Question 1: 64%; Question 2: 62.5%

ESC 1510 (Spring), Question 1: 79%; Question 2: 76.5%

ESC 4540, 87.5%

Follow up actions planned:

2015-2016: not assessed, no actions planned.

2016-2017:

ESC 1510, the class failed to reach the CFS benchmark in the Fall
semester but due to the corrective action taken by the instructor in the
spring semester (more emphasis on writing assignments), the class
reached the CFS benchmark. No further actions are planned.

ESC 4540, none, CFS were met.
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Outcome 5.

Students are able
to communicate
environmental
science
information
effectively.

Outcome 6.

Students are able
to retrieve specific
information from
the relevant
literature and are
able to evaluate
the literature
effectively and
critically.

Means of assessment: Student performance on specific exam questions,
presentations, writing assignments and/or embedded coursework.

Criteria for Success: At least 70% of the student will have the correct
answers on specific questions designed by instructors to test the specific
outcome.

Courses Evaluated:

2015-2016: not assessed.

2016-2017: not assessed.

2017-2018: ESC 2500, BIOL 3070, ESC 3400, ESC 3600, ESC 4010,
ESC 4100, ESC 4300, ESC 4650, ESC 4660

Assessment data:
2015-2016: not assessed.
2016-2017: not assessed.

Follow up actions planned:
2015-2016: not assessed, no actions planned.
2016-2017: not assessed, no actions planned.

Means of assessment: Student performance on specific exam questions,
presentations, writing assignments and/or embedded coursework.

Criteria for Success: At least 70% of the student will have the correct
answers on specific questions designed by instructors to test the specific
outcome.

Courses Evaluated:

2015-2016: not assessed.

2016-2017: not assessed.

2017-2018: ESC 2500, BIOL 3070, ESC 3400, ESC 4010, ESC 4100,
ESC 4300, ESC 4650, ESC 4660

Assessment data:
2015-2016: not assessed.
2016-2017: not assessed.

Follow up actions planned:

2015-2016: not assessed, no actions planned.
2016-2017: not assessed, no actions planned.
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Outcome 7.

Students are able
to conduct
themselves
responsibly and
recognize the
importance of
ethical
professional
behavior.

Outcome 8.

Students are able
to competently and
professionally
complete an
applied capstone
course (senior
experience) that
stresses
experiential
learning.

Means of assessment: Student performance on specific exam questions,
presentations, writing assignments, conduct and/or embedded
coursework.

Criteria for Success: At least 70% of the student will have the correct
answers on specific questions designed by instructors to test the specific
outcome.

Courses Evaluated:
2015-2016: not assessed.
2016-2017: not assessed.
2017-2018: not to be assessed.

Assessment data:
2015-2016: not assessed.
2016-2017: not assessed.

Follow up actions planned:

2015-2016: not assessed, no actions planned.

2016-2017: not assessed, no actions planned.

Means of assessment: Student performance on specific exam questions,
presentations, writing assignments and/or embedded coursework.

Criteria for Success: At least 70% of the student will have the correct
answers on specific questions designed by instructors to test the specific
outcome.

Courses Evaluated:
2015-2016: not assessed.
2016-2017: not assessed.
2017-2018: not to be assessed.

Assessment data:
2015-2016: not assessed.
2016-2017: not assessed.

Follow up actions planned:

2015-2016: not assessed, no actions planned.
2016-2017: not assessed, no actions planned.
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Overall, since 2014, we have assessed four learning outcomes (and two never-assessed-before
ones are assessed this academic year) and 13 classes. Among all these classes, we only had three
instances where the criteria for success were not met and each of the instructors have taken
follow-up measures.

1.2.3 Geology
1.2.3.1 Geology Learning Outcomes

This section describes student learning outcomes for the B.S. Geology Program for the 6-year
period (2011 to 2017) covered in this review. Assessments of these outcomes have been used to
help monitor the success of the program and to satisfy requirements of SACS (Southern
Association of Colleges and Schools). A brief history at the outset of this section provides
context. Enduring outcomes, those that were assessed for the entire period, are described at the
conclusion of this section.

Brief History of Learning Outcomes in the Geology Program.

The B.S. Geology Program has been engaged in outcomes assessment since the 1997-1998
academic year. At the start of this 20-year history, the program's "intended educational
outcomes” were defined as

1. Students completing the baccalaureate program in Geology at UTC will compare favorably in
their general knowledge of Geology with respect to students that have completed similar
programs.

2. Students completing the baccalaureate program in Geology at UTC will be satisfied with the
education and training that they received.

3. Students completing the baccalaureate program in Geology at UTC will be competitive for
positions of employment or admission to graduate school in Geology-related fields.

Assessment of these outcomes initially consisted of (1) the Graduate Record Exam (GRE,
Geology subject test), which was replaced by the Area Concentration Achievement Test (ACAT)
in Geology, (2) soliciting student opinion of the Geology Program by exit questionnaires and exit
interviews, and (3) tracking professional and educational endeavors of Geology graduates.
Outcomes and outcomes assessment have evolved over the years into the current set of nine
"student learning outcomes” and the current means of assessing them.

Substantial changes in outcomes assessment accompanied changes in means by which
assessments are reported, as required by the university's administration. Initially, intended
educational outcomes, outcome assessment plans, and assessment results were reported in a
standardized 4-column table. Starting with the 2007-2008 assessment cycle, the university
adopted TaskStream (https://www1.taskstream.com/), a web-based solution for performance
assessment. At this time, the Geology Program began assessing learning outcomes in its general

59



education courses, in addition to using the ACAT and exit questionnaires and interviews to
assess the original intended educational outcomes for its graduates.

Major revision of outcomes and outcomes assessment occurred in 2011-2012, immediately
before use of TaskStream was discontinued. At this point, previously used means of assessment,
which focused on assessing content knowledge and student opinion of the program, were
replaced by constructed-response questions on final exams to assess students' problem-solving
abilities and assessment of students' research and communication skills in the program'’s capstone
seminar (research) course (GEOL 4900). Students' research and communication skills have been
assessed every year since 2011-2012 and are among the program’s current student learning
outcomes. Although the ACAT has been administered since the 1998-1999 academic year,
results were last reported as part of the program’s outcomes assessment for the 2011-2012
assessment cycle.

Outcomes and outcomes assessment were completely redesigned in 2013-2014, resulting in the
current set of nine student learning outcomes, each with defined means of assessment and criteria
for success. This occurred in anticipation of using Compliance Assist
(https://www.campuslabs.com), an online planning and reporting tool. Assessment of these
outcomes began in 2014-2015.

Geology Program Learning Outcomes, 2010-2011

The 10 “Learning objectives/outcomes” for the 2010-2011 assessment cycle were established in
2007-2008. These were

1. Graduates will have a general knowledge of geology.

2. Graduates will have knowledge of mineralogy.

3. Graduates will have knowledge of petrology.

4. Graduates will have knowledge of stratigraphy.

5. Graduates will have knowledge of structural geology.

6. Graduates will be satisfied with education and training.

7. Enhanced competencies due to GEOL 1110 (General Education).
8. Enhanced competencies due to GEOL 1120 (General Education).
9. Enhanced competencies due to GEOL 1160 (General Education).
10. Enhanced competencies due to GEOL 2250 (General Education).

Outcome numbers one through five were further described by statements of the form

Students completing the baccalaureate program in Geology at UTC will compare favorably in
their general knowledge of [geology, mineralogy, petrology, stratigraphy, or structural geology]
with respect to students that have completed similar programs.

Outcome number six was further described by the statement

Students completing the baccalaureate program in Geology at UTC will be satisfied with the
education and training that they received.
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Outcome numbers seven through 10 address the expectation that students would have enhanced
competencies due to general-education classes in Geology. Each of these outcomes were further
described by statements of the form

Students that complete [GEOL 1110, GEOL 1120, GEOL 1160, or GEOL 2250] will have an
enhanced knowledge of [physical geology, historical geology, current geological perspectives,
or oceanography] and improved analytical skills due to the course.

Geology Program Learning Outcomes, 2011-2012

Outcomes assessment for the 2011-2012 cycle focused on students’ problem-solving abilities
and their research and communication skills. More specifically, the three “Learning
objectives/outcomes” for this cycle were

1. Graduates will be proficient problem solvers.

2. Graduates will be productive researchers.

3. Graduates will be effective communicators.

These outcomes were further described by the statements

Students completing the baccalaureate program in Geology at UTC will be able to apply their
knowledge, skills, and critical-thinking abilities to solve geological problems.

Students completing the baccalaureate program in Geology at UTC will be able to design and
conduct research, and to convey the design, methodology, and results thereof, effectively.

and

Students completing the baccalaureate program in Geology at UTC will be able to communicate
technical information by written, oral, and graphical means.

Geology Program Learning Outcomes, 2012-2013

Outcomes for the 2012-2013 cycle resembled those of 2011-2012. However, outcome number
one was revised to describe improved problem-solving abilities due to the program, as follows:

Students completing the baccalaureate program in Geology at UTC will be able to apply their
knowledge, skills, and critical thinking abilities, due to the program, to better solve geological
problems.

Thus, student learning outcomes for the 2012-2013 cycle were

1. Graduates will have improved problem-solving abilities.

2. Graduates will be productive researchers.
3. Graduates will be effective communicators.
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Geology Program Learning Outcomes, 2013-2014 to present

For faculty of the Geology Program, the 2013-2014 assessment cycle was devoted to a total
redesign of its outcomes and outcome assessment plan. This effort resulted in nine "student
learning outcomes”. These are

1. Students are able to apply their knowledge of fundamental sciences to interdisciplinary studies
of Earth.

2. Students are able to apply their computational skills to studies of Earth.

3. Students are able to characterize and identify common earth materials (minerals, rocks, and
soils) in situ and in hand specimen, using commonly available tools and aids to observation.

4. Students are able to interpret and articulate the genesis of common rocks and of common
associations of minerals, fossils and rock structures.

5. Students are able to relate imperceptibly slow geologic processes to the enormous scale of
geologic time and the energy gradients that drive them.

6. Students are able to critically assess geology-related issues that impact society, using their
knowledge of Geology.

7. Students are able to formulate a reasonable model of geologic structure, geologic process,
and/or geologic history based on spatially, geometrically, and/or temporally related data.

8. Students are able to design and conduct geologic research, using their knowledge, skills and
critical thinking abilities.

9. Students are able to communicate geotechnical information by written, oral, and graphical
means.

Note that outcomes eight and nine are essentially the same as outcomes two and three from the
previous two cycles.

Enduring outcomes in the Geology Program

Despite changes made to outcomes and their assessments during the past six years, some have
endured in the Geology Program. Expectations of enhanced competencies due to general-
education courses have been assessed continuously since they were first part of the program's
stated outcomes in 2007-2008. Considering that numbers eight and nine of the current SLO's
were assessed each of the past three cycles, students’ abilities to conduct research and to
communicate geotechnical information have been assessed every year since 2011-2012.
Furthermore, ACAT pretests and outcomes (senior) tests have been administered, either as part
of an outcomes assessment plan or as an independent major field test, continuously since 1998.

62



1.2.3.2 Geology Learning Outcomes Assessment
Geology Program Learning Outcomes Assessment, 2010-2011

Outcomes one through 5, which focus on students' knowledge of Geology, were assessed by
ACAT overall scores and mineralogy, petrology, stratigraphy, and structural geology content-
area scores, with the expectation (target) that the mean of students’ scores, in each case would be
at or above the 50" percentile, compared to national norms.

Ten prospective graduates took the ACAT on April 14, 2011. Individual overall scores range
from 390 (14th percentile) to 679 (96th percentile), with a mean of 514 (56th percentile). The
mean of mineralogy content-area scores is 575 (77th percentile); that of petrology content-area
scores is 462 (35th percentile); that of stratigraphy content-area scores is 482 (43rd percentile);
and that of structural geology content-area scores is 530 (62nd percentile). The target was met
for the mean of overall scores and for means of mineralogy and structural geology content-area
scores.

Though not described in the assessment plan, the ACAT pretest was also administered to
students at the start of their 2" year in the program, early in the Fall semester of 2010.
Comparisons of pretest and outcomes (senior) test performances were also reported in relation to
outcomes one through 5.

Nine 2nd-year Geology students took the ACAT pretest on August 30, 2010. The mean of their
overall scores is 385, which corresponds to the 13th percentile. Means of their mineralogy,
petrology, stratigraphy, and structural geology content-area scores are 400 (16th percentile), 438
(27th percentile), 427 (23rd percentile), and 403 (17th percentile), all well below means of
corresponding scores for prospective graduates.

Outcome 6, which focused on student opinion of the Geology Program, was assessed by exit
interviews and by exit questionnaires. As measured by exit interviews, it was expected (targeted)
that prospective graduates would indicate satisfaction with the education and training that they
received. As measured by exit questionnaires, it was expected (targeted) that prospective
graduates would agree or strongly agree with each of the following statements:

1. I am satisfied with the education and training that I received as a student in the Geology
Program at UTC.

2. | am satisfied with the academic advisement that | received as a student in the Geology
Program at UTC.

3. Geology faculty at UTC convey an in-depth knowledge of the subjects that they teach.
4. Geology faculty at UTC relate to students in an academically productive way.

5. When called upon, Geology faculty at UTC are willing to help students.

Only one of 10 prospective graduates was interviewed by the department head. This student was

generally positive about his/her experience in the Geology Program and, in particular, praised the
faculty, but also offered suggestions for improvements to the program.
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All 10 prospective graduates completed the exit questionnaire. All 10 respondents indicated
satisfaction with the education, training, and academic advisement that they received; all agreed
or strongly agreed that faculty are knowledgeable in their respective subject areas; and all
strongly agreed that faculty relate well to students and are willing to help students.

Enhanced competencies due to general-education classes in Geology (outcomes 7 through 10)
were assessed by a pretest and a post-test in each of the program's general-education classes,
with the expectation (target) that the average of students’ scores for the post-test would be at
least 50 relative percent better than the average of students’ scores for the pretest.

For each of GEOL 1110, GEOL 1120, GEOL 1160, and GEOL 2250, the average of students’
scores for the post-test are at least 50 relative percent better than the average of students’ scores
for the pretest. For most sections of these general-education classes, the target was far exceeded.

Outcomes assessments for the 2010-2011 cycle were reported in TaskStream. The TaskStream
report provides additional details (Appendix G).

Geology Program Learning Outcomes Assessment, 2011-2012

Student's problem-solving skills (outcome 1) were to be assessed by constructed-response
questions on final exams in GEOL 3410, GEOL 3420, GEOL 3540. These questions caused
students to apply their knowledge, skills, and critical-thinking abilities to solve a real-world
problem appropriate to the subject matter of the class, and to explain their reasoning. The
expectation (target) was that at least 80% of students completing each these courses would meet
or exceed faculty expectations for each of four performance criteria, as judged using a common

scoring rubric (Appendix H).

Overall (all criteria combined), only 38% of students met or exceeded expectations in
Mineralogy (GEOL 3410); 96% of students met or exceeded expectations in Petrology (GEOL
3420); and 69% of students met or exceeded expectations in Sedimentary Rocks and
Stratigraphy (GEOL 3540). In Petrology, the assessment was implemented as an out-of-class
assignment, which may explain what appears to be exceptional performance. Also, several null
responses (students that didn't answer the question on the final exam) contribute to the count of
those that fell below expectations for GEOL 3410 and GEOL 3540. These factors make these
findings difficult to compare. Nonetheless, the improved performance in GEOL 3540 (3rd- and
4th-year students), as compared to that of GEOL 3410 (2nd-year students), may indicate that
students benefit from the Geology Program, in terms of their problem-solving abilities. This
possibility compelled modification of this outcome for the 2012-2013 cycle.

Students’ poster presentations made at the conclusion of the program'’s capstone seminar
(research) course (GEOL 4900) were used to assess outcomes two and 3, which describe
expectations of students' research and communication skills.

For outcome number 2, the expectation (target) was that research described on posters and

otherwise conveyed by 80% of students would meet or exceed faculty expectations for research,
in terms of (1) problem to be researched, (2) methodology, (3) data analysis, and (4)
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conclusion(s), as judged using a common scoring rubric (Appendix 1). In fact, 100% of students
met or exceeded expectations for criterion #1; 92% of students met or exceeded expectations for
criterion #2; 100% of students met or exceeded expectations for criterion #3; and 88% of
students met or exceeded expectations for criterion #4. Overall (all criteria combined), 95% of
students met or exceeded expectations.

For outcome number 3, the expectation (target) was that at least 80% of students’ posters would
meet or exceed faculty expectations in terms of (1) organization, layout, and design and (2)
written, (3) oral, and (4) graphical communication. It was also expected that 80% of students’
presentations would meet or exceed faculty expectations in terms of (5) demonstrated knowledge
of and enthusiasm for the subject and (6) professionalism, as judged using a common scoring
rubric (Appendix J). In fact, 100% of students met or exceeded expectations for all six criteria.
Overall (all criteria combined), 100% of students met or exceeded expectations.

Outcomes assessments for the 2011-2012 cycle were reported in TaskStream. The TaskStream
report provides additional details (Appendix K).

Geology Program Learning Outcomes Assessment, 2012-2013

For outcome number 1, as revised from the 2011-2012 cycle, problem-solving abilities of
graduating seniors were assessed in GEOL 4510 and were compared to problem-solving abilities
of 2nd-year students in GEOL 3410. This was meant to identify improved abilities due to the
Geology Program. The expectation (target) was that the number of graduating Geology majors
that meet or exceed expectations for the combination of all four criteria would be at least 50
relative percent greater than that of 2"%-year Geology majors. A 58% relative improvement
marginally exceeded the target.

Assessments of outcomes two and three were unchanged from the 2011-2012 cycle.
Expectations (targets) for these assessments were substantially exceeded.

Outcomes assessments for the 2012-2013 cycle were not reported in TaskStream. Instead,
assessments were reported in a standardized table (Appendix L).

Geology Program Learning Outcomes Assessment, 2013-2014

Although no outcome assessment was required of the Geology Program during this cycle, those
of 2012-2013 were continued. Outcomes 7 through 10 of the 2010-2011 cycle (enhanced
competencies due to general-education classes) were also assessed. ACAT pretests and outcomes
(senior) tests were also administered.

Outcomes assessments for the 2013-2014 cycle were recorded in a standardized table (Appendix

M). Results of the ACAT and those for assessment of outcomes 7 through 10 are discussed in
sections 1.2.2.2 and 1.2.6.
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Geology Program Learning Outcomes Assessment, 2014-2015 to present

Three or four of the nine current student learning outcomes (SLO's) were assessed during each of
the past three cycles (2014-2015, 2015-2016, and 2016-2017), as shown in Table 1.5, such that
SLO numbers 2, 3, 6, 8, and 9 have been assessed at least once. SLO numbers 1, 4, 5 and 7 will
be assessed in the future.

Table 1.5 Student Learning Outcomes Assessed During the Past 3 Cycles

Student Learning Outcomes

Assess Cycle |1 2 3 4 5 6 7 8 9
2014-2015 X X X
2015-2016 X X X
2016-2017 X X X X
2017-2018 X X X

Students are introduced (1), gain practice (P), or develop competency (C) in the skills and
abilities described by these SLO's in required courses of the Geology curriculum, as shown in the
curriculum map (Table 1.6).
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Table 1.6 Curriculum map for Geology.

The SLO numbers correspond to those present on section 1.1.1.2.2. | — Program SLO is introduced and assessed, P — Program SLO is
practiced and assessed, C — Level of competency is assessed.

Courses
ENGL 2820
Sci. Writing
*BIOL 1110
Biology |
*BIOL 1120
Biology Il
*CHEM 1110
Chemistry |
*CHEM 1120
Chemistry Il
*PHYS 1030
Gen. Phys. |
*PHYS 1040
Gen. Phys. Il
*MATH 1830
Calc. Life Sci
*MATH 1950
Calculus |
GEOL 1110
Phys. Geol.
GEOL 1120
Hist. Geology

Outcome 1

Knowledge
of funda-
mental
sciences

Outcome 2

Apply
computat-
ional skills

Outcome 3

Characterize
and identify
common
earth
materials

Outcome 4

Interpret
and articu-
late the
genesis of
rocks and
minerals
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Outcome 5

Relate
impercept-
ibly slow
geologic
processes

Outcome 6

Critically
assess
geology-
related
issues

Outcome 7

Formulate
a reason-
able model
based on
related data

Outcome 8

Design and
conduct
geologic
research

Outcome 9

Communi-
cate geo-
technical
information



GEOL 1230
Env. Geology
GEOL 2250
Oceanography
GEOL 3070
Geol. of TN
GEOL 3220
Soils

GEOL 3410
Mineralogy
GEOL 3420
Petrology
GEOL 3530
Paleontology
GEOL 3540
Sed./Strat.
GEOL 4070
Dynam. Earth
GEOL 4080
Geomorph.
GEOL 4360
Fossil Fuels
GEOL 4420
X-ray Diff.
GEOL 4450
Hydrology
GEOL 4500
Econ. Geol.
GEOL 4510
Struct. Geol.
GEOL 4520
Field Methods
GEOL 4800
Geol. Seminar
GEOL 4900

P,C
P,C

P,C

P,C

P,C
P,C

P,C

P,C

68

P,C
P,C

P,C

P,C

P,C

P,C

P,C

P,C

P,C

P,C
P,C

P,C

P,C

P,C



Senior Sem.

GEOL 4960

Field Exper.

GEOL 4997 I,P,C
Research

*Any 2 of 3 introductory science sequences, 4 courses
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Outcomes assessments for the past three cycles (2014-2015, 2015-2016, and 2016-2017) were
reported in Compliance Assist. Pertinent parts of those reports, including assessment data, are

shown in Table 1.7.

Table 1.7 Assessments of Current Student Learning Outcomes in the Geology Program.

SLO
Outcome 1.

Students are able
to apply their
knowledge of
fundamental
sciences to
interdisciplinary
studies of Earth

Measures and Assessment
Means of assessment: Student performance on specific exam questions
and/or embedded coursework

Criteria for Success: At least 80% of students will achieve a grade of
60% or better on exam questions or coursework specifically designed to
assess this outcome.

Courses Evaluated:

2014-2015: not assessed

2015-2016: not assessed

2016-2017: not assessed

2017-2018: GEOL 1110. GEOL 3410, GEOL 4070, GEOL 4500

Assessment data:

2014-2015: not assessed
2015-2016: not assessed
2016-2017: not assessed

Follow up actions planned:

2014-2015: not assessed, no actions planned
2015-2016: not assessed, no actions planned
2016-2017: not assessed, no actions planned
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Outcome 2.

Students are able
to apply their
computational
skills to studies of
Earth.

Means of assessment: Student performance on specific exam questions
and/or embedded coursework

Criteria for Success: At least 80% of students will achieve a grade of
60% or better on exam questions or coursework specifically designed to
assess this outcome.

Courses Evaluated:

2014-2015: not assessed

2015-2016: not assessed

2016-2017: GEOL 2250, GEOL 3410, GEOL 4420, GEOL 4450,
GEOL 4510

2017-2018: not to be assessed

Assessment data:

2014-2015: not assessed

2015-2016: not assessed

2016-2017: Percent (%) of students (all majors) that achieved a grade of
60% or better on exam questions or coursework in each of the following
classes:

Geol 2250, 69% (n=70)

Geol 3410, 82% (n=17)

Geol 4420, 83% (n=6)

Geol 4450, 92% (n=36)

Geol 4510, 83% (n=24)

Percent (%) of B.S. Geology students (all options) that achieved a grade
of 60% or better on exam questions or coursework in each of the
following classes:

Geol 2250, 100% (n=1)

Geol 3410, 89% (n=9)

Geol 4420, 83% (n=6)

Geol 4450, 88% (n=16)

Geol 4510, 87% (n=23)

Follow up actions planned:

2014-2015: not assessed, no actions planned

2015-2016: not assessed, no actions planned

2016-2017: The instrument used for assessment of this outcome in
GEOL 2250 will be changed for future assessments to something more
appropriate for such a general education class. Met all CFS for B.S.
Geology students.
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Outcome 3.

Students are able
to characterize
and identify
common earth
materials
(minerals, rocks,
and soils) in situ
and in hand
specimen, using
commonly
available tools
and aids to
observation.

Means of assessment: Student performance on lab final exams in (1)
Mineralogy (GEOL 3410 minerals), (2) Petrology (GEOL 3420,
igneous and metamorphic rocks), and (3) Sedimentary Rocks and
Stratigraphy (GEOL 3540, sedimentary rocks)

Criteria for Success: At least 80% of students completing the 3 courses
will correctly identify at least 60% of mineral and rock specimens,
calculated as a simple average of raw scores on the 3 exams.

Courses Evaluated:

2014-2015: GEOL 3410, GEOL 3420

2015-2016: GEOL 3410, GEOL 3420, GEOL 3540
2016-2017: not assessed

2017-2018: not to be assessed

Assessment data:

2014-2015: Percent (%) of B.S. Geology students that identified at least
60% of mineral and rock specimens on lab final exams in each of the
following classes:

GEOL 3410, 93% (n=16)

GEOL 3420, 92% (n=12)

GEOL 3540, NA

Note: GEOL 3540, taught every other semester, was not taught during
this cycle.

2015-2016: Eighty-one % (81%) of the 21 B.S. Geology students that
completed all 3 courses correctly characterized and identified at least
60% of the mineral and rock specimens, calculated as a simple average
of raw scores on the 3 exams.

2016-2017: not assessed
Follow up actions planned:
2014-2015: met all CFS, no actions planned

2015-2016: met all CFS, no actions planned
2016-2017: not assessed, no actions planned
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Outcome 4.

Students are able
to interpret and
articulate the
genesis of
common rocks
and of common
associations of
minerals, fossils
and rock
structures.

Means of assessment: Student performance on specific exam questions

and/or embedded coursework

Criteria for Success: At least 80% of students will achieve a grade of
60% or better on exam questions or coursework specifically designed to

assess this outcome.

Courses Evaluated:
2014-2015: not assessed
2015-2016: not assessed
2016-2017: not assessed
2017-2018: not to be assessed

Assessment data:

2014-2015: not assessed
2015-2016: not assessed
2016-2017: not assessed

Follow up actions planned:

2014-2015: not assessed, no actions planned
2015-2016: not assessed, no actions planned
2016-2017: not assessed, no actions planned
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Outcome 5.

Students are able
to relate
imperceptibly
slow geologic
processes to the
enormous scale
of geologic time
and the energy
gradients that
drive them.

Outcome 6.

Students are able
to critically
assess geology-
related issues that
impact society,
using their
knowledge of
geology.

Means of assessment: Student performance on specific exam questions
and/or embedded coursework

Criteria for Success: At least 80% of students will achieve a grade of
60% or better on exam questions or coursework specifically designed to
assess this outcome.

Courses Evaluated:
2014-2015: not assessed
2015-2016: not assessed
2016-2017: not assessed
2017-2018: not to be assessed

Assessment data:

2014-2015: not assessed
2015-2016: not assessed
2016-2017: not assessed

Follow up actions planned:

2014-2015: not assessed, no actions planned
2015-2016: not assessed, no actions planned
2016-2017: not assessed, no actions planned

Means of assessment: Student performance on specific exam questions
and/or embedded coursework

Criteria for Success: Criteria for success (CFS) for GEOL 1230,
GEOL 4080, GEOL 4360, and GEOL 4510: At least 80% of students
will achieve a grade of 60% or better on exam questions or coursework
specifically designed to assess this outcome, in each of these classes.

Criteria for success (CFS) for GEOL 1110: At least 80% of students
will achieve a grade of 50% or better on an exam question designed to
assess this outcome. (The rubric used to assess this outcome in GEOL
1110 for the 2016-2017 cycle provided for full credit, half credit or no
credit).

Courses Evaluated:

2014-2015: not assessed

2015-2016: not assessed

2016-2017: GEOL 1110, GEOL 1230, GEOL 4080, GEOL 4360,
GEOL 4510

2017-2018: not to be assessed

Assessment data:
2014-2015: not assessed
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Outcome 7.

Students are able
to formulate a
reasonable model
of geologic
structure,
geologic process,
and/or geologic
history based on
spatially,
geometrically,
and/or temporally
related data.

2015-2016: not assessed

2016-2017: Percent (%) of students (all majors) that achieved a grade of
60% or better on exam questions or coursework in each of the following
classes:

GEOL 1230, 92% (n=13)

GEOL 4080, 100% (n=9)

GEOL 4360, 100% (n=10)

GEOL 4510, 82% (n=22)

Sixty eight % (68%, n=220) of GEOL 1110 students achieved a grade
of 50% or better.

Percent (%) of B.S. Geology students (all options) that achieved a grade
of 60% or better on exam questions or coursework in each of the
following classes:

GEOL 1230, 100% (n=12)

GEOL 4080, 100% (n=8)

GEOL 4360, 100% (n=10)

GEOL 4510, 82% (n=22)

One hundred % (100%, n=4) of B.S. Geology students in GEOL 1110
achieved a grade of 50% or better.

Follow up actions planned:

2014-2015: not assessed, no actions planned

2015-2016: not assessed, no actions planned

2016-2017: met all CFS for B.S. Geology students, no actions planned

Means of assessment: Student performance on specific exam questions
and/or embedded coursework

Criteria for Success: At least 80% of students will achieve a grade of
60% or better on exam questions or coursework specifically designed to
assess this outcome.

Courses Evaluated:
2014-2015: not assessed
2015-2016: not assessed
2016-2017: not assessed
2017-2018: not to be assessed

Assessment data:

2014-2015: not assessed
2015-2016: not assessed
2016-2017: not assessed

Follow up actions planned:
2014-2015: not assessed, no actions planned

75



2015-2016: not assessed, no actions planned
2016-2017: not assessed, no actions planned

Outcome 8. Means of assessment: Student research described by oral or poster

presentation at the conclusion of Senior Seminar (GEOL 4900, capstone
Students are able  course) will be judged by the entire Geology faculty as having
to design and exceeded, met, or fallen below expectations for selected performance
conduct geologic  criteria, using a scoring rubric.
research, using
their knowledge,  Criteria for Success: At least 80% of faculty judgements will meet or
skills and critical ~ exceed expectations for research, for each of the performance criteria.
thinking abilities.

Courses Evaluated:

2014-2015: GEOL 4900

2015-2016: GEOL 4900

2016-2017: GEOL 4900

2017-2018: GEOL 4900

Assessment data:

2014-2015: Percent (%) of faculty judgments that met or exceeded
expectations:

criterion #1, 95% (n=40 judgements, 10 students)

criterion #2, 80% (n=40 judgements, 10 students)

criterion #3, 60% (n=40 judgements, 10 students)

criterion #4, 70% (n=40 judgements, 10 students)

average of all criteria, 76%

2015-2016: Percent (%) of faculty judgements that met or exceeded
expectations:

criterion #1, 94% (n=16 judgements, 4 students)

criterion #2, 75% (n=16 judgements, 4 students)

criterion #3, 81% (n=16 judgements, 4 students)

criterion #4, 88% (n=16 judgements, 4 students)

average of all criteria, 84%

2016-2017: Percent (%) of faculty judgments that met or exceeded
expectations:

criterion #1, 88% (n=81 judgements, 19 students)

criterion #2, 79% (n=81 judgements, 19 students)

criterion #3, 68% (n=79 judgements, 19 students)

criterion #4, 73% (n=81 judgements, 19 students)

average of all criteria, 77%

Students of the Geology degree option (B.S. Geology: Geology)
exceeded CFS for all criteria, whereas those of the Environmental
Geology option (B.S. Geology: Environmental Geology) fell
significantly short of CFS for criteria 2, 3 and 4.
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Follow up actions planned:

2014-2015:

1. Particularly large classes of GEOL 4900, those greater than 10
students, will be divided into two sections, in order to provide each
student with sufficient instruction and guidance.

2. Individual faculty (all Geology faculty) will provide supervision of
research projects and will encourage that a project schedule be
established and adhered to.

3. Faculty will meet at the conclusion of each semester to identify and
discuss at-risk students.

2015-2016: Continue with follow up actions established for the 2014-
2015 cycle.

2016-2017: Continue with follow up actions established for the 2014-
2015 cycle and further consider differences of performance for students
of Geology and Environmental Geology degree options
Outcome 9. Means of assessment: Students' communication skills, demonstrated by
oral or poster presentation at the conclusion of Senior Seminar (GEOL
Students are able 4900, capstone course) will be judged by the entire Geology faculty as
to communicate  having exceeded, met, or fallen below expectations for selected
geotechnical performance criteria, using a scoring rubric.
information by
written, oral, and  Criteria for Success: At least 80% of faculty judgements will meet or
graphical means.  exceed expectations for communication, for each of the performance
criteria.

Courses Evaluated:

2014-2015: GEOL 4900
2015-2016: GEOL 4900
2016-2017: GEOL 4900
2017-2018: GEOL 4900

Assessment data:

2014-2015: Percent (%) of faculty judgments that met or exceeded
expectations:

criterion #1, 90% (n=40 judgements, 10 students)

criterion #2, 83% (n=40 judgements, 10 students)

criterion #3, 100% (n=40 judgements, 10 students)

criterion #4, 98% (n=40 judgements, 10 students)

criterion #5, 93% (n=40 judgements, 10 students)

criterion #6, 100% (n=40 judgements, 10 students)

average of all criteria, 94%

2015-2016: Percent (%) of faculty judgements that met or exceeded
expectations:
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criterion #1, 94% (n=16 judgements, 4 students)
criterion #2, 88% (n=16 judgements, 4 students)
criterion #3, 100% (n=16 judgements, 4 students)
criterion #4, 100% (n=16 judgements, 4 students)
criterion #5, 93% (n=16 judgements, 4 students)
criterion #6, 100% (n=16 judgements, 4 students)
Average of all criteria, 96%

2016-2017: Percent (%) of faculty judgments that met or exceeded
expectations:

criterion #1, 92% (n=79 judgements, 19 students)

criterion #2, 84% (n=81 judgements, 19 students)

criterion #3, 100% (n=71 judgements, 19 students)

criterion #4, 91% (n=79 judgements, 19 students)

criterion #5, 86% (n=81 judgements, 19 students)

criterion #6, 99% (n=80 judgements, 19 students)

average of all criteria, 92%

Students of the Geology degree option (B.S. Geology: Geology)
generally performed better than those of the Environmental degree
option (B.S. Geology: Environmental Geology).

Follow up actions planned:

2014-2015: met all CFS, no actions planned
2015-2016: met all CFS, no actions planned
2016-2017: met all CFS, no actions planned

Results of the ACAT pretests and outcomes (senior) tests, administered during each of the past 3
cycles, are discussed in section 1.2.2.2. Outcomes 7 through 10 of the 2010-2011 cycle were also
assessed during each of the past 3 cycles. These results are discussed in section 1.2.6.

1.2.3.3 Geology Student Performance on the Area Concentration Achievement Test

The Area Concentration Achievement Test (ACAT) in Geology was administered as a means of
outcomes assessment from 1998-1999 through 2010-2011 and has been administered nearly
every year since then as a major field test (MFT). For each of these assessment cycles, the
ACAT was administered both as a pretest and as an outcomes (senior) test. Second-year students
took the pretest at the start (first week) of Mineralogy (GEOL 3410). Prospective graduates
(seniors) took the outcomes test at the conclusion of the program, commonly as students of
Sedimentary Rocks and Stratigraphy (GEOL 3540), Structural Geology (GEOL 4510), or Field
Methods in Structural Geology (GEOL 4520). Both the pretest and the outcomes test consist of
mineralogy, petrology, stratigraphy, and structural geology content areas. Results are reported as
normalized standard scores and percentiles for each content area and as overall scores. Standard
scores are based on a mean of 500 and a standard deviation of 100. Reference group sizes have
ranged from 124 to 516.

Overall scores for the entire history, 1998-1999 to present, are shown in Figure 1.6.
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Figure 1.6 Mean overall ACAT scores, 1998-1999 to present.
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Overall and content-area scores for the 6-year period of this review (2011 to 2017) are shown in
Table 1.8. Considering all 92 students that took the pretest during this period, the mean of overall
scores is 378, which corresponds to the 11th percentile. Considering all 67 students that took the

outcomes test during this period, the mean of overall scores is 501, which corresponds to the
high side of the 50th percentile.

Table 1.8 Average ACAT Content-Area and Overall Scores for 2010-2011 through 2016-2017.

Cycle

n

Mineral.

Petrol.

Strat.

Struct.

Overall

2010-11

pretest

9

400 (16th)

438 (27th)

427 (23rd)

403 (17th)

385 (13th)

outcomes

10

575 (77th)

462 (35th)

482 (43rd)

530 (62nd)

514 (56th)

2011-12

pretest

14

394 (14th)

472 (39th)

385 (13th)

400 (16th)

376 (11th)

outcomes

4

536 (64th)

453 (32nd)

506 (52nd)

441 (28th)

468 (37th)

2012-13

pretest

13

402 (16th)

450 (31st)

359 (8th)

391 (14th)

363 (9th)

outcomes

13

552 (70th)

493 (47th)

483 (43rd)

464 (36th)

490 (46th)

2013-14

pretest

14

380 (12th)

444 (29th)

380 (12th)

365 (9th)

361 (8th)

outcomes

3

576 (75th)

539 (65th)

458 (34th)

462 (35th)

510 (54th)

2014-15

pretest

12

436 (26th)

482 (43rd)

417 (20th)

429 (24th)

432 (25th)

outcomes

18

520 (58th)

502 (51st)

458 (34th)

493 (47th)

502 (51st)

2015-16

pretest

19

401 (16th)

396 (15th)

423 (22nd)

373 (10th)

362 (8th)

outcomes

NA

NA

NA

NA

NA

2016-17

pretest

11

401 (16th)

428 (24th)

413 (19th)

419 (21st)

383 (12th)

outcomes

19

573 (77th)

499 (50th)

502 (51st)

483 (43rd)

507 (53rd)

1.2.3.4 Enhanced Competencies Due to General-Education Classes in Geology

Pretests and post-tests in general-education classes were administered as a means of outcomes
assessment for the 2010-2011 cycle and have been administered in some of these classes since
then. Results of these tests suggest that students come from these classes with enhanced
knowledge of the subject matter (Table 1.9). Mean scores on post-tests are 50% to 250% higher,
relative to mean scores on pretests.

Table 1.9 Mean Pretest and Post-test Scores and Relative Improvements for General-Education
Classes in Geology

Mean pre- Mean post- Relative %

Semester Class Section test score Test score improvement
Fall 2010 GEOL 1110 | 0,1 42 67 60

GEOL 1110 |34 41 76 85

GEOL 1160 |0 57 87 53

GEOL 2250 |0 50 82 64
Spring 2011 | GEOL 1110 | 0,1 41 76 85

GEOL 1110 |3 37 73 97

GEOL 1120 |0,1 39 78 100
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GEOL 2250 |0,1 43 81 88
Fall 2011 GEOL 1110 |0 40 77 93
GEOL 1110 |3 36 64 78
GEOL 1110 |4 48 73 52
GEOL 1120 |0 37 86 132
Spring 2012 | GEOL 1110 |0 38 65 71
GEOL 1110 |1 38 71 87
Fall 2012 GEOL 1110 |1 36 63 75
Spring 2013 | GEOL 1110 |0 36 71 97
GEOL 1110 |1 37 69 86
GEOL 1120 |0 35 79 126
Fall 2013 GEOL 1110 |0 34 69 103
GEOL 1110 |1 33 70 112
GEOL 1110 |2 34 74 118
GEOL 1120 |0 35 79 126
Spring 2014 | GEOL 1110 |0 42 67 60
GEOL 1110 |1 34 70 106
GEOL 1120 |0 35 79 126
Fall 2014 GEOL 1110 |0 37 77 108
GEOL 1110 |1 35 61 74
GEOL 1120 |0 35 79 126
Spring 2015 | GEOL 1110 |0 38 67 76
GEOL 1110 |1 34 65 91
GEOL 2250 |0 32 49 53
Fall 2015 GEOL 1025 |0 34 86 153
GEOL 1110 |0 38 67 76
GEOL 1110 |1 33 65 97
GEOL 1160 |0 37 82 122
Spring 2016 | GEOL 1025 |0 29 86 197
GEOL 1110 |0 37 63 70
GEOL 1110 |1 35 66 89
GEOL 1120 |0 48 75 56
GEOL 1160 |0 24 85 254
Fall 2016 GEOL 1110 |1 31 66 113
GEOL 1110 |2 34 73 115
GEOL 1120 |0 39 76 95
Spring 2017 | GEOL 1110 |2 33 68 106
GEOL 1120 |0 45 74 64

1.3 Survey Results

1.3.1 Department Surveys

In 2017, the Department of Biology, Geology, and Environmental Science surveyed its
sophomore and senior students. The results of sophomore surveys are presented in Tables 1.10
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and 1.11. The results of the senior surveys are presented in Table 1.12. Nearly 80% of surveyed
sophomores were planning to remain at UTC (Table 1.9). Approximately 80% of surveyed
sophomores were satisfied with the clarity of objectives for completing their majors, the
availability of faculty to help outside of class, the availability of needed courses to complete their
general education requirements, and the availability of an advisor. Over half of the surveyed
sophomores were satisfied with availability of needed courses to complete their course of study,
opportunities for financial aid, and with advice and assistance received from advisors.
Approximately 85% of surveyed seniors were satisfied with the clarity of objectives for
completing their majors and the availability of faculty to help outside of class. Nearly 75% of
surveyed seniors were satisfied with advice and assistance received from advisors, availability of
needed courses to complete their general education requirements, and the availability of an
advisor. Less than half of surveyed seniors were satisfied with the availability of needed courses
to complete their course of study and opportunities for financial aid.

Table 1.10 Sophomores Question 14

yes no I am not sure N

Are you considering transferring to another institution? 5 34 4 43
Table 1.11 Sophomores Questions 7-13

extremely  somewhat neither somewhat  extremely N

satisfied satisfied satisfied nor dissatisfied dissatisfied

dissatisfied

Q7: Clarity of 13 23 3 4 0 43
objectives for
completing your
major.
Q8: Availability of 17 17 4 5 0 43

faculty to help

outside class.

Q9: Availability of 8 17 1 13 4 43
needed courses to

complete your

course of study.

Q10: Opportunities 7 16 7 11 2 43
for financial aid.

Q11: Satisfied with 11 18 5 5 4 43
advice and

assistance from

advisor.

Q12: Availability 14 21 4 2 2 43
of needed courses

to complete your

general education

requirements.
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Q13: Availability
of an advisor.

Table 1.12 Seniors Questions 7-13

Q7: Clarity of
objectives for
completing your
major.

Q8: Availability of
faculty to help
outside class.

Q9: Availability of
needed courses to
complete your
course of study.
Q10: Opportunities
for financial aid.
Q11: Satisfied with
advice and
assistance from
advisor.

Q12: Quality of
courses in
preparing you for
employment or
further academic
study.

Q13: Quality of the
program in your
major.

19

extremely
satisfied

21

30

11

30

15

somewhat
satisfied

30

21

11

15

15

27

29

neither
satisfied nor
dissatisfied
2

21

somewhat

dissatisfied dissatisfied

6

19

12

extremely

1

14

43

N

60

60

61

60

60

60

60

1.3.2 Institutional Surveys

UTC’s Office of Planning, Evaluation, and Institutional Research administers the National
Survey of Student Engagement (NSSE) to students concerning overall satisfaction with their
educational experience. Overall Biology, Geology, and Environmental Science students were
satisfied with their educational experience at UTC. Fall 2016 are presented in Tables 1.13 and
1.14. Prior year’ (2013-2015) data are presented as Appendix N.
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Table 1.13 Question: How would you evaluate your entire educational experience at this

institution?
Response Options uTC College of Arts & Biology, Geology, &
Sciences Environmental
Science
Poor 2.9 3.5 4.2
Fair 14.0 14.7 16.9
Good-Excellent 83.1 81.8 78.9

Numbers are given as a percentage.

Table 1.14 Question: If you could start over again, would you go to the same institution you are
now attending?

Response Options uTC College of Arts & Biology, Geology, &
Sciences Environmental
Science
No 17.0 20.7 26.7
Yes 83.0 79.3 73.2

Numbers are given as a percentage.
1.4 Placement of Students in Graduate and Professional Programs

Every year, the departmental faculty, compiles a list of all the undergraduate majors that gain
admission to graduate or professional programs. This information is voluntary/self-reported by
the students and is gathered via LinkedIn and internet searches. The original lists include the
names of the students and the programs to which they have been admitted. Tables 1.15-1.17
summarize these data for the past six years for each program. Each table shows the overall
number of undergraduate majors who graduated each year, the number who were admitted to
graduate programs, the number admitted to professional programs or discipline-related
employment, and the percentage of the total graduates who entered graduate or discipline-related
employment.

Table 1.15 Graduates in Biology Continuing onto Graduate or Professional Schools

Year # Graduating / # entering # entering % entering

majors graduate professional graduate or

programs schools/industry professional
schools
2011-2012 69 5 29 49.3%
2012-2013 83 4 21 30.1%
2013-2014 95 6 18 25.3%
2014-2015 130 4 13 13.1%
2015-2016 136 5 22 19.9%

2016-2017 142 4 9 9.2%
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Table 1.16 Graduates in Geology Continuing onto Graduate school and Geology-related

employment
Year # Graduating / # entering # entering % entering
majors graduate geology-related graduate or
programs employment geology-related
employment
2011-2012 5 0 3 60%
2012-2013 7 3 0 42.9%
2013-2014 12 0 7 58.3%
2014-2015 23 2 9 47.8%
2015-2016 4 0 3 75%
2016-2017 15 0 2 13.3%

Table 1.17 Graduates in Environmental Science Continuing onto Graduate school or ESC-
related employment

Year # Graduating / # entering # entering % entering

majors graduate ESC-related graduate or

programs employment ESC-related

employment
2011-2012 17 0 5 29.4%
2012-2013 18 2 13 83.3%
2013-2014 26 1 11 46.2%
2014-2015 30 1 10 36.7%
2015-2016 30 2 9 36.7%
2016-2017 31 3 2 16.1%

1.5 Biology, Geology, and Environmental Science Program Alignment with Institution’s

Mission

As indicated in the table below, BGE programs align well with the university’s mission and
values. The department’s curriculum, student learning outcomes, and expectations align well

with both the University and College of Arts and Sciences strategic plan and BGE embraces the
opportunity to improve our department based on the goals of these strategic plans. A document
highlighting how our current program learning outcomes are aligned with the CAS strategic plan
is provided as Appendix O. Given the recent merging of Biology and Environmental Science
with Geology in a new department, BGE is in the process of creating a new strategic plan of its
own this academic year.

1.5.1 UTC Strategic Plan
“We Engage Students, Inspire Change and Enrich Community.”

As a department comprised of sciences, this vision is directly related to all of our functions.
Science is an experiential learning process that engages students. We provide opportunities to
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learn hands-on skills in our laboratories, directed research projects, internships, and collaborative
studies. Science is a discipline that initiates, contributes to and inspires changes. These changes
can be small and incremental, or they can be seismic and student involvement in our programs
help define them. Science enriches our community and as detailed in other sections of this
review, our program has collaborations, interactions, and contributions to the local, regional, and
ultimately the global community.

Alignment of Mission and Values

uTC

Department of Biology, Geology
and Environmental Science

an institution.

e We live integrity, civility and honesty.

e We relentlessly pursue excellence.

e We embrace diversity and inclusion.

e Creativity, inquiry and scholarship are our
culture.

Mission  [The University of Tennessee at Chattanooga is|1) Educate and train future scientists,
a driving force for achieving excellence by health care professionals, and
actively engaging students, faculty and staff; technical staff to positively
embracing diversity and inclusion; inspiring contribute to the workforce in
positive change; and enriching and sustaining Chattanooga, Tennessee, and
our community. At UTC... we develop a beyond.
community on campus...enable students to go [2) Actively engage students in
into the global community and achieve... collaborative research endeavors.
provide a nurturing environment that connects [3) Embrace community involvement
students, community and opportunity. through partnerships, internships,

and collaborative research.
4) Provide scientific expertise to the
community, region, and beyond.

Values e Students are the primary reason we exist as L) Our department constantly reviews

our teaching, curriculum, and
activities to better accommodate
our student scholars.

2) Diversity and inclusion are
paramount to the department and
scientific inquiry overall.

3) We engage students continually
through the sciences to encourage
inquiry and solve problems using

creativity and scholarship.

The university's strategic plan is attached as Appendix P.

1.5.2 College of Arts and Sciences Strategic Plan

The vision of the College of Arts and Sciences through its strategic plan also directly related to
our program goals.

“The enduring vision of UTC's College of Arts and Sciences is...to transform lives through a
modern liberal arts and sciences education.”
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Our program directly relates to the education of sciences majors. The following table highlights
how our programs directly impacts our students, the university, and community.

Alignment of Mission and Values

College of Arts and Sciences

Department of Biology, Geology
and Environmental Science

Arts and Sciences value a positive work and
learning environment as we likewise
embrace cultural and intellectual diversity
and practice innovative teaching and
mentorship. We value a foundational
education that leads to a life that is enriched
by continuous learning. We value scholarly
research and creative expression. We value
being engaged with the Chattanooga
community, as well as our regional and
global partners and our ever-expanding
intellectual communities. As such, our
values are summed up in four words:
collaboration, inclusion, creativity, and
innovation.

Mission  [The University of Tennessee at Chattanooga 1) Educate and train future scientists,

College of Arts and Sciences mission includes:| health care professionals, and
technical staff to positively

*[_provide an environment for intellectual contribute to the workforce in
curiosity and a foundation for life-long learning, | Chattanooga, Tennessee, and
thinking, reflection, and growth beyond.
* equip students with transferrable skills— 2) Actively engage students in
critical thinking, communication, and complex collaborative research endeavors.
problem-solving skills—that are needed to adapt|3) Embrace community involvement
and succeed in a rapidly evolving world through partnerships, internships,
e advance cultural and intellectual diversity (e.9.,|  and collaborative research.
?tl:d|¥in? ccl)mdpeting theotries_?rs]_well dafj 4 A Provide scientific expertise to the
intellectual advancements within and beyon : :
Western traditions) community, region, and beyond.
» advance new knowledge through research
(theoretical and applied) and creative activities
* advance integrated service as a part of personal
and social responsibility

Values Faculty, staff, and students in the College of |1) Our department constantly reviews

our teaching, curriculum, and
activities to better accommodate
our student scholars.

2) Diversity and inclusion are
paramount to the department and
scientific inquiry overall.

3) We engage students continually
through the sciences to encourage
inquiry and solve problems using
creativity and scholarship.

The College of Arts and Sciences Strategic Plan is attached as Appendix Q.
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1.6 Use of Learning Outcomes for Program Improvement
1.6.1 Biology and Environmental Science

Given that we have been using the latest learning outcomes for only the last three or four years
(depending on the program), this section will refer to the learning outcomes valid since 2013 for
Geology and 2014 for Biology and Environmental Science.

In the Biology and Environmental Science Programs, we had good results with the
implementation of the new version of the learning outcomes, and the vast majority of classes
exceeded the criteria for success for the learning outcomes assessed. However, we encountered a
few cases where we used the learning outcomes to improve our program. For example, last year
in the Environmental Science Program, we assessed learning outcome 4 in ESC 1510 both
during the fall and spring semester. During the fall semester, the criteria for success were not met
and that prompted the instructor to change part of the curriculum. Subsequently, when the class
was re-assessed during the spring semester, the criteria for success were met. Similarly, in the
Biology Program we identified particular classes in the Principles of Biology I and I11 sequence
that were not meeting the criteria for success for learning outcomes one and/or 2, and these
instructors have taken follow-up measures to correct these problems.

1.6.2 Geology

Outcomes assessments in the Geology Program are commonly based on relatively few students,
making results particularly sensitive to outlying individuals and difficult to interpret.
Consequently, the program tends to be rather conservative in its responses. Consistent with this
philosophy, only minor changes of textbook, pedagogy, and course content in implicated courses
were made in response to outcomes assessments of the 2010-2011, 2011-2012, and 2012-2013
cycles. These changes are described in Appendices 3, 7, and 8. More significant improvements to
the Geology curriculum, made in response to assessments of the past 3 cycles, are described
below.

Outcomes eight and nine of the current student-learning outcomes for the Geology Program,
which address students' research and communication abilities, have a long history of assessment.
In fact, students' poster presentations made at the conclusion of the program’s capstone seminar
(research) course (GEOL 4900) have been used to assess these outcomes since the 2011-2012
cycle. Only recently, for each of the past three cycles, have students fallen short of expectations
as researchers for one or more of the performance criteria. In response to this potentially
significant trend, the following policies were established:

1. Particularly large classes of GEOL 4900, those greater than 10 students, will be divided into
two sections, in order to provide each student with sufficient instruction and guidance.

2. Individual faculty (all Geology faculty) will provide supervision of research projects and will
encourage that a project schedule be established and adhered to.

3. Faculty will meet at the conclusion of each semester to identify and discuss at-risk students.

88



As per the first of these policies, particularly large classes for GEOL 4800 and GEOL 4900
during the 2016-2017 academic year were split into two sections of eight to 10 students each, for
both classes.

Although these policies have been employed since 2014-2015, no obvious improvements were
realized in the two subsequent assessments of outcome number 8. Nonetheless, these policies are
seen as good practice and will be continued for the foreseeable future. Other potential
improvements to the Geology curriculum, in response to these results, are being considered.

A cohort of 19 graduating seniors completed GEOL 4900 during Spring 2017. This record
enrollment included ten students in the Environmental Geology option (B.S. Geology:
Environmental Geology) and nine in the Geology option (B.S. Geology: Geology), providing
opportunity to identify potentially significant differences among these groups. Students of the
Geology option exceeded expectations for all criteria, whereas those of the Environmental
Geology option fell significantly short of expectations for criteria 2, 3 and 4, suggesting that
students of the Environmental Geology option may be less capable researchers and that this
contributed to shortcomings in the most recent assessment of outcome 8. The significance of
these differences, their relationships to other assessments and option-specific aspects of
curriculum, and appropriate improvements to curriculum are being considered.

1.7 Assessment of Learning Objectives, Strengths, Weaknesses, and Recommendations for
Change

1.7.1 Biology and Environmental Science

In Biology, we have assessed four out of seven learning outcomes (four out of eight in
Environmental Science) and we will assess two additional outcomes (5 and 6) this academic year
for both programs. Our goal this current academic year is to introduce the assessment of never
before assessed outcomes, while revisiting some of the outcomes we have assessed before. We
envision that by the next academic year we will have assessed all learning outcomes. The current
implementation of the learning outcomes process has highlighted that in the vast majority of
cases, we are doing a very good job meeting the criteria for success. In the few cases where
classes have failed to meet the criteria for success, we have taken corrective actions to resolve
the issues. While we currently assess only 2-3 learning outcomes per year, our goal is to
eventually increase the number of learning outcomes assessed every year and the number of
classes assessed for every outcome. One final item to be addressed — we noted in conducting this
self-survey some inconsistencies in the curriculum map for Biology. Course in similar
categories (e.g., our organismal survey courses such as Invertebrate Zoology, Ornithology and
Plant Taxonomy) have dramatically different outcomes listed. We will be forming a committee
in the near future to examine and correct such inconsistencies.

We remain unconvinced whether the Major Field Exams provide data that are useful for the
assessment of the Biology Program. We used to give the exam regularly and included it as part
of the program assessment prior to 2014, but since the implementation of the new learning
outcomes, its value is unclear and we were asked by the state to give it again in 2016. While the
data show a marked decline in the performance of our students, it is hard to know if this decline
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represents a knowledge deficiency. One issue is that our graduating seniors take the exam and
know that it is of no consequence to their graduation or acceptance into graduate/professional
programs. Some students make a serious effort while taking the Major Field Exam, but others
simply provide random answers on the multiple-choice questions. In other words, we feel that we
cannot make any serious inference for the status of our Biology Program (in comparison with
other schools or previous years) by examining the results of the Major Field Exam. While we see
little value in the test as currently administered, the state of Tennessee mandated that we offer
the test during the last academic year (2016-2017). In the past (prior to 2014) results from the
test were used to assess our learning outcomes but the test has not been used for assessment since
2014. If we were asked to continue using this test as an assessment tool, perhaps we could offer
some incentives to our students for taking the exam, such as rewards for the students scoring in
the top 10% of their departmental testing group.

Prior to 2014, the departmental and institutional surveys were to be used in the assessment of our
learning outcomes. Even though we no longer use the surveys for assessment of learning
outcomes, they provide good feedback on how satisfied our students are with their educational
experience at UTC, and more specifically, with our department. Overall, we are pleased with the
results of the institutional/departmental surveys, and we find the responses from our students
very encouraging. One area of concern highlighted in both the sophomore and senior department
survey is the availability of needed classes to complete their course of study. Our department
recently (2013) went through some serious curriculum changes to alleviate bottlenecks in
specific classes, mainly in the Biology Program. While the situation has considerably improved
over the last four years, we still need to strive to offer more classes needed by our students for
the timely completion of their degrees. More details on the curriculum changes and availability
of classes is given in part 11 of this self-study.

One of the key objectives of all three of our undergraduate programs is that students are given
the preparation they need to be successful in gaining entry into occupations related to the major
field of study. For most of our students, this involves preparing them for postgraduate study in a
variety of graduate and professional programs (predominantly in the area of the health
professions) or discipline-related employment. It is difficult for students in this major to find
quality, high paying jobs in the life sciences, health professions, and Environmental Sciences or
Geology without some form of postgraduate training. Our faculty members are very much
involved in assisting students with gaining admission to graduate and professional programs and
discipline-related employment through the advising process, writing letters of recommendation,
mentoring student research, and, in the case of some of the health professions, preparing
recommendation packets to accompany student applications. However, we must rely on self-
reporting by the students to learn whether or not they were successful in the application process.
Students do not always remember to inform faculty when they are admitted, and are likely
reluctant to admit when they have been turned down. Moreover, students are often going through
the application process as they are preparing to graduate and leave the university, and too often
they disappear before we learn what has become of their application. If determining the actual
number of admissions is difficult, determining the actual admission rate is even more so. It is
complicated by factors beyond those involved with tabulating admissions. For example, many
students apply in multiple years (so that they may gain admission upon a second or third
application) and most apply to multiple programs. It is unclear whether an admission rate should
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account for all applications or should be calculated on an all-or-none basis (one or more
admissions vs. none at all).

The placement of our students in graduate/professional programs and discipline-related
employment is an area in which we need to strive to obtain better data. The data in Tables 1.15-
1.17 show a decline over the years in the percentage of graduates being admitted to graduate/
professional schools or gaining meaningful discipline-related employment. However, rather than
representing an actual trend in percentage of admission to these programs, it is perhaps more
likely that we are having a more difficult time keeping track of our graduates. This is especially
true for the Biology Program that has greatly expanded over the last few years (see data on
section 6.2 of this report), with more than 1000 majors. In general, it is easier to keep track of the
graduates of a particular program, if the program is the smaller in overall size. Thus, the numbers
presented above are likely an underestimate of the actual number of admittees from among our
students. Nevertheless, the data we do collect and analyze indicate substantial success (especially
in Environmental Science) in preparing students for admission to graduate/professional programs
and discipline-related employment. However, it is clear that we need to establish better means of
tracking our graduates, perhaps by administering an electronic exit interview to all graduating
seniors every semester.

1.7.2 Geology

Strengths

Despite university-wide changes made to outcomes and their assessments during the past six
years, some have endured in the Geology Program. This provides a long history of comparable
assessment data and is, in itself, a fundamental strength. The faculty feel that the most significant
of these enduring outcomes are those that address students' research and communication abilities.
These (current outcomes 8 and 9) have been assessed in the program’s capstone seminar
(research) course (GEOL 4900) consistently since the 2011-2012 cycle. Research, in particular,
requires a comprehensive set of skills that graduates of the Geology Program should possess.
Assessments of this outcome indicate that most of the program's graduates are capable
researchers, although the high expectation (target) for this assessment is not always met.

A strength that is unique to the most recent assessment cycle relates to the record enrollment in
GEOL 4900, which included 10 students in the Environmental Geology option (B.S. Geology:
Environmental Geology) and nine in the Geology option (B.S. Geology: Geology). This
provided opportunity to identify potentially significant differences among these groups, which
will propel further study of these differences and consideration of appropriate responses.

Weaknesses

Assessment results for a small program, such as Geology, are particularly sensitive to outlying
individuals and are difficult to interpret. This is a fundamental and unavoidable weakness of
outcomes assessment based on relatively few students. Understanding this, faculty of the
program are conservative in their responses to assessment results.

The record enrollment in GEOL 4900, described above as a strength of the most recent
assessment cycle, was instrumental in identifying a potential weakness of the program. Early
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indications, those of a single cycle, are that some students of the Environmental Geology option
may be less capable researchers than those of the Geology option, as measured by assessment of
outcome 8.

The collective opinion of the Geology faculty, formed from their collective experiences, is that
many of the Geology students are not sufficiently prepared in the area of mathematics to address
the computational challenges they face in the Geology curriculum. This is a perceived weakness,
despite apparent achievement of outcome 2, by its recent assessment.

Faculty of the Geology Program recognize a potential weakness in its use of the ACAT as a
major field test (MFT). Considering that results of this test have no impact on students' records
of academic achievement or their future success in their professions, they have little incentive to
perform well, other than their loyalty to the program. Results of the most recent ACAT outcomes
(senior) test, for example, include those of one individual whose overall score corresponds to the
8th percentile and that of a student that took the test in Spring 2015 corresponds to the 1st
percentile. Carelessness of test takers could explain such low scores among others that are much
higher.

Recommendations for Improvement

Use of GEOL 4900 for assessment of students' research and communication abilities have, in
part, driven its evolution to become a research experience, rather than a traditional seminar. That
research experience begins in GEOL 4800, which has evolved similarly. Considering that this is
well established and will be continued for the foreseeable future, the faculty intend to change the
names of these courses to better reflect their emphases on research and to be better aligned with
the university's strategic plan.

Although no other firm conclusions have been drawn regarding recommendations for
improvement, there are several that are under consideration. For example, the faculty are
considering use of the ASBOG (Association of State Boards of Geology) Fundamentals of
Geology (FG) Exam, in place of the ACAT, as a major field test (MFT). Because passing the
ASBOG FG exam is required for licensure and professional certifications for geologists in many
states, students would be compelled to perform well on it. To address the perceived weakness of
many Geology students in the area of mathematics, the faculty are also considering changes to
the mathematics requirement for the degree, particularly for the Environmental Geology option.
The faculty are also considering ways to ensure that students complete their mathematics and
statistics requirements early in the degree program, to take better advantage of these preparations
in the Geology curriculum.
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PART 2. UNDERGRADUATE CURRICULUM

The Department of Biology, Geology and Environmental Science offers three majors: a B.S. in
Biology, a B.S in Geology and a B.S. in Environmental Science. All three majors have a number
of programs that allow focus in a particular sub-discipline. In addition, the Department also
offers different minors in Biology, Geology, Environmental Science, and Geographic
Information Science.

2.1 Curriculum Review and Improvement
2.1.1 Review of Degree Programs Across BGE Majors
2.1.1.1 Biology

The Department of Biology, Geology, and Environmental Science offers three degree programs
under the Biology major: General, Pre-professional, and STEM Education as well as a Biology
minor. A copy of the 2017/2018 UTC catalog describing the courses of study in the Biology
major and minor programs and a list of undergraduate courses is available online:

Biology: General Biology, B.S.
Biology: Preprofessional, B.S.
Biology: STEM Education, B.S.
Biology Minor

2.1.1.2 Environmental Science

The Department of Biology, Geology, and Environmental Science offers six degree programs
under the Environmental Science major as well as an Environmental Science minor and
Geographic Information Science minor. A copy of the 2017/2018 UTC catalog describing the
courses of study in the Environmental Science major and minor programs and a list of
undergraduate courses is available online:

Environmental Science: Biodiversity, Conservation and Natural Resources, B.S.
Environmental Science: Earth, Atmosphere, and Geological Resources, B.S.
Environmental Science: Engineering Science, B.S.

Environmental Science: Environmental Health, B.S.

Environmental Science: Environmental Policy and Planning, B.S.
Environmental Science: Geographic and Cartographic Sciences, B.S.
Environmental Science Minor

Geographic Information Science Minor

2.1.1.3 Geology
The Department of Biology, Geology, and Environmental Science offers three degree options

under the Geology major: Geology: Geology, Geology: Environmental Geology and Geology:
STEM Education, as well as a Geology minor. A copy of the 2017/2018 UTC catalog describing
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the courses of study in the Geology major and minor programs and a list of undergraduate
courses is available online:

Geology: Geology, B.S.

Geology: Environmental Geology, B.S.
Geology: STEM Education, B.S.
Geology Minor

2.1.2 University Requirements

All university majors are required to complete General Education courses: Rhetoric and Writing
(6 hours), Fine Arts and Humanities (12 hours), Natural Sciences (7-8 hours), Behavioral and
Social Sciences (6 hours), Mathematics (3 hours), Statistics (3 hours), and Nonwestern Culture
(3 hours).

2.1.3 Departmental Requirements Across BGE Degree Programs
2.1.3.1 Biology
2.1.3.1.1 Major Degree Requirements

General Biology majors are required to take 40 hours of Biology courses, including three
Introductory courses, three Core courses, two Survey courses, one Cell and Physiology course,
and one Advanced Ecology and Evolution course. Beyond this, students may self-select which
other courses from these categories they wish to take to fulfill the 40-hour requirement.
Additional requirements are that Biology majors complete a minimum of four Biology courses
above the 4000-level, earn a minimum grade of a “C” in the Core courses, and no more than two
hours of Seminar or four hours of Independent Study might be counted toward the 40-hour
requirement for the major. Program requirements from departments outside of ours include
students take Scientific Writing or Departmental Thesis, one year of a foreign language math
through Calculus, Chemistry through Organic Chemistry Il and either two semesters of Physics
or Geology.

Pre-professional majors are required to trade one Survey Course for taking a second Cell and
Physiology course. They must take Chemistry through Organic Chemistry and they must take the
Physics sequence (i.e., they cannot substitute the Geology sequence for Physics).

STEM majors must take the Genetics and Ecology laboratories (the previous two Programs treat
the labs for these courses as electives). Within the Survey category, they must still take two
courses, but they must take a Botany and a Zoology course. They must also take the STEM
sequence: Inquiry-based Mathematics and Science Teaching, Knowing and Learning, Classroom
Interactions, Perspectives on Science and Mathematics, Research Methods in Science, Project-
based Instruction, Apprentice Teaching, and Technology and Learning.
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2.1.3.1.2 Biology Minor Degree Requirements

For a Biology minor a student must take 20 hours of Biology classes including the three-course
Introductory Biology sequence and at least nine hours at the 3000 level or above. Further, they
must maintain a 2.0 GPA in the minor.

2.1.3.2 Environmental Science
2.1.3.2.1 Major Degree Requirements

All ESC majors are required to complete the core curriculum, consisting of required courses, a
senior experience, and courses in each specific program of study (Biodiversity, Conservation and
Natural Resources; Earth, Atmosphere, and Geological Resources; Engineering; Environmental
Health; Environmental Policy and Planning; Geographic and Cartographic Sciences).

Programs facilitate exploration of particular sub-disciplines within Environmental Science. They
reflect the interdisciplinary nature of Environmental Science and allow majors to choose an area
of study of particular interest. The program Requirements consist of: ENGL 2820 (Scientific
Writing) or ESC 4995r (Departmental Thesis), MATH 1130 and 1830 (College Algebra and
Calculus for Management, Life, and Social Sciences) or Math 1710, 1720, and 1950 (Precalculus
I and Il and Calculus with Analytical Geometry I), and Math 2100 Introductory Statistics.

In addition, students are required to take 34 to 35 hours of Core Courses including ESC
1500/1510 (Introduction to Environmental Science), BIOL 1110 (Principles of Biology 1), BIOL
1120 (Principles of Biology I1), GEOG 2210 (Maps and Mapping), BIOL 3060 (Ecology), BIOL
3070 (Ecology Laboratory), ESC 4100 (Environmental Law), and ESC 4840 (Values and the
Environment). Furthermore, students may select one of the three following courses: ESC 3400
(Environmental Survey Method), ESC 3600 (Air and Water Pollution Control), or ESC 4520
(Limnology and Reservoir Ecology).

Besides the common core of courses there are a myriad of courses offered in the Department to
fulfill specific needs for each of the six existing Environmental Science Programs:

Environmental Science: Biodiversity, Conservation and Natural Resources, B.S.
Environmental Science: Earth, Atmosphere, and Geological Resources, B.S.
Environmental Science: Engineering Science, B.S.

Environmental Science: Environmental Health, B.S.

Environmental Science: Environmental Policy and Planning, B.S.
Environmental Science: Geographic and Cartographic Sciences, B.S.

Finally, all ESC majors have a required Senior Experience (2 credit minimum) that can be met
by taking any combination of the following courses that meet the two credit minimum: ESC
4800 (Seminar on the Environment), 4900 (Environmental Science Senior Project), 4910r
(Environmental Science Internship), ESC 4920* (Advanced Applications of Remote Sensing and
Geographic Information Systems), 4995r (Departmental Thesis), 4960r (Environmental Field
Camp), 4997r (Research), or 4998r (Individual Studies)
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* ESC 4920 is required for students in the Geographic/Cartographic Sciences program
2.1.3.2.2 Environmental Science Minor Degree Requirements

The Department offers two minors within Environmental Science Program: the Environmental
Science Minor and Geographic Information Science Minor.

For the Environmental Sciences minor a student is required to take 20 hours of Environmental
Science classes including ESC1500 and ESC 1510. The remaining 12 hours must be filled with
hours of Environmental Science courses at the 3000-level or above. Furthermore, students must
maintain a minimum of 2.0 GPA

For the Geographic Information Science Minor students must take 18 hours including:

CPSC 1100 - Fundamentals of Computer Science

GEOG 2210 - Maps and Mapping

MATH 1830 - Calculus for Management, Life, and Social Sciences

ESC 4650 - Remote Sensing and Imagery Analysis or GEOG 4650 - Remote Sensing and
Imagery Analysis

ESC 4660 - Geographic Information Systems or GEOG 4660 - Geographic Information Systems
ESC 4920 - Advanced Applications of Remote Sensing and Geographic Information Systems

Similarly, students are required to maintain a minimum 2.0 average in courses attempted for the
minor.

2.1.3.3 Geology
2.1.3.3.1 Major Degree Requirements

Geology: Geology majors must complete a minimum of 39 hours of 3000- and 4000-level
courses. Within Geology, they are required to take 35 hours of Geology courses, including
Physical Geology 1110 & lab, Historical Geology 1120 & lab, Mineralogy 3410 & lab,
Petrology 3420 & lab, Paleontology 3530 & lab, Sedimentary Rocks and Stratigraphy 3540 &
lab, Structural Geology 4510 & lab, Field Methods 4520 & lab, and two seminars — Geology
Seminar 4800 and Senior Seminar 4900. Additional requirements are that Geology: Geology
majors take Scientific Writing ENGL 2820 prior to seminar courses, Calculus with Analytic
Geometry MATH 1950 & lab, and any two of introductory science sequences in Biology,
Chemistry or Physics. Geology majors must earn a minimum grade of a “C” in Historical
Geology, Mineralogy and Petrology courses and complete seven hours of Geology electives,
including at least one course at the 4000 level. No more than four hours of Independent
Study/Research may be counted toward the 40-hour requirement for the major. Majors are
required to possess a 2.0 GPA in all required major and related courses, including General
Education classes.

Geology: Environmental Geology majors are required to take 39 hours of 3000- and 4000-level
courses. In Geology, they must take Physical Geology 1110 & lab, Historical Geology 1120 &
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lab, Environmental Geology 1230 & lab, Mineralogy 3410 & lab, Petrology 3420 & lab,
Hydrology 4450, Sedimentary Rocks and Stratigraphy 3540 & lab, Structural Geology 4510 &
lab, and two seminars — Geology Seminar and Senior Seminar. They must complete eight hours
of Geology electives, including at least one course at the 4000 level. Additional requirements are
that majors take Scientific Writing ENGL 2820, Calculus for Management, Life and Social
Sciences MATH 1830 or higher, and any two of introductory science sequences in Biology,
Chemistry or Physics. Majors must earn a minimum grade of a “C” in Historical Geology,
Mineralogy and Petrology courses, and no more than four hours of Independent Study/Research
may be counted for the major. Majors are required to possess a 2.0 GPA in all required major
and related courses, including General Education classes.

Geology: STEM Education majors must have a minimum of 39 hours of 3000 and 4000-level
courses. Within Geology they are required to take Physical Geology 1110 & lab, Historical
Geology 1120 & lab, Oceanography 2250, Geology of Tennessee 3070, Mineralogy 3410 & lab,
Petrology 3420 & lab, Sedimentary Rocks and Stratigraphy 3540 & lab, Structural Geology 4510
& lab, and two seminars — Geology Seminar and Senior Seminar. Majors must earn a minimum
grade of a “C” in Historical Geology, Mineralogy and Petrology courses, and no more than four
hours of Independent Study/Research may be counted for the major. Also required are two of
three science sequences - Chemistry | and 1l sequence, choosing between Biology I and 11 or
Physics I and 11, taught at either algebra or calculus level. Additional requirements include
Astronomy I, Math 1950 Calculus with Analytic Geometry I, and Statistics Math 2100.
Education requirements also include STEM courses 1030, 2010, 2020, 3010, 3020, 4010, 4020
and 4170. STEM requirements include a 2.75 cumulative and UTC GPA and 2.75 average in
STEM courses with no grade lower than C.

2.1.3.3.2 Geology Minor Degree Requirements

For a Geology minor, a student must take 11 hours of Geology classes including Physical
Geology 1110 & lab, Historical Geology 1120 & lab, The Dynamic Earth 4070, and at least eight
hours of 3000+ level courses.

Geology Elective Courses

The Geology Program offers a number of elective courses that may be completed by Geology
majors and minors to fulfill their elective hour requirements. These include Oceanography
(GEOL 2250 and 2250L), Geology of Tennessee (GEOL 3070), Soil Properties, Genesis, and
Development Across the Landscape (GEOL 3220), The Dynamic Earth (GEOL 4070),
Geomorphology and Earth Surface Processes (GEOL 4080), Fossil Fuels (GEOL 4360), X-Ray
Diffraction (GEOL 4420), Economic Geology (GEOL 4500) and Geology Field Experience
(GEOL 4960r).

2.1.4 General Education Courses Across BGE Programs
All UTC students are required to take 7-8 hours of courses in the Natural Sciences. The purpose
of this category is to allow students to participate in the systematic ways in which human beings

analyze the physical universe, to appreciate the achievements of the human mind in
comprehending the universe, and to understand the significant role of the natural sciences in
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human development. In addition, the courses must cultivate an understanding of scientific
methods of thought, focus on discoveries fundamental to the current scientific representations of
reality, develop an historical perspective that includes the contributions of scientists to the
understanding of scientific principles, explore the strengths and limitations of science, develop
an understanding of the roles of imagination and logical reasoning to the development of
scientific thought, and explore the relationship between science and social issues, ethical
principles, technology, and the environment. Upon successful completion of these courses,
students will be able to explain intellectual foundations, conceptual approaches, and
methodologies of the natural sciences; understand and explain scientific terminology; discuss
historical, social and political issues related to scientific data and advances; construct graphic and
analytical models from a description of a specific natural phenomenon; formulate a hypothesis
based on empirical data; apply the scientific method to solve problems; design experiments to
test hypotheses; and express conclusions and implications from scientific experiments using a
variety of methods. All General Education courses in the department fulfill these criteria by
focusing on historical perspectives through highlighting major discoveries in the discipline,
training students to think critically, relating the courses to environmental issues and teaching the
process of science by requiring students to perform experiments/exercises.

2.1.4.1 Biology

The departmental Biology Program offers the following General Education courses in the
Natural Sciences: Principles of Biology I lecture and lab (BIOL 1110 and 1110L), Principles of
Biology Il lecture and lab (BIOL 1120 and 1120L), Microbiology and Health lecture and lab
(BIOL 2100 and 2100L), and Conservation of Biodiversity lecture (BIOL 1100).

General education courses are reviewed on a 5-year cycle for recertification. These procedures
and the recertification schedule can be found here: https://www.utc.edu/general-
education/faculty-information/course-certification.php. The dates for the most recent
recertification of Biology courses for the Natural Science and Natural Science lab categories are:

BIOL 1100 Conservation and Biodiversity-recertified 2015/16

BIOL 1110 & 1110L Principles of Biology | & Lab-recertified 2016/17
BIOL 1120 & 1120L Principles of Biology Il & Lab -recertified 2013/14
BIOL 2100 & 2100L Micro and Health & Lab -recertified 2015/16

2.1.4.2 Environmental Science

The departmental Environmental Science Program offers the following General Education
courses in the Natural Sciences: Introduction to Environmental Science I lecture and lab (ESC
1500 and 1500L), Introduction to Environmental Science Il lecture and lab (ESC 1510 and
1510L), and Conservation of Biodiversity lecture (ESC 1100).

General education courses are reviewed on a 5-year cycle for recertification. These procedures
and the recertification schedule can be found here: https://www.utc.edu/general-
education/faculty-information/course-certification.php. The dates for the most recent
recertification of Geology courses for the Natural Science and Natural Science lab categories are:
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ESC 1100 Conservation and Biodiversity -recertified 2015/16

ESC 1500 & 1500L Introduction to Environmental Problems | & Lab -recertified 2014/15
ESC 1510 & 1510L Introduction to Environmental Problems Il & Lab -recertified 2014/15
ESC 2250 Oceanography-deactivated effective FA 2016

2.1.4.3 Geology

The Geology Program offers the following General Education courses in the Natural Sciences:
Physical Geology & lab (GEOL 1110 and 1110L), Historical Geology & lab (GEOL 1120 and
1120L), Oceanography (GEOL 2250 and 2250L), Current Geological Perspectives of Earth
(GEOL 1160), and Geology of National Parks (GEOL 1025).

General education courses are reviewed on a 5-year cycle for recertification. These procedures
and the recertification schedule can be found here: https://www.utc.edu/general-
education/faculty-information/course-certification.php. The dates for the most recent
recertification of Geology courses for the Natural Science and Natural Science lab categories are:

GEOL 1025 Geology of the National Parks-recertified 2013/14

GEOL 1110 and 1110L Physical Geology and lab-recertified 2015/16
GEOL 1120 and 1120L Historical Geology and lab-recertified 2015/16
GEOL 1160 Current Geological Perspectives on Earth-recertified 2016/17
GEOL 2250 Oceanography-recertified 2014/15

2.1.5 Service Courses Across BGE Programs
2.1.5.1 Biology

Biology offers the following service courses: Functional Human Anatomy (BIOL 1910 and
1910L), Human Physiology (BIOL 2080 and 2080L) and Microbiology and Health (BIOL 2100
and 2100L). Since these courses are required prerequisites for Nursing, Physical Therapy, and
UTC Natural Sciences Secondary Education majors, the content of the courses gives students
skills and depth of knowledge to ensure success in these majors. Frequent dialog between BGE
faculty who teach these service courses and faculty of UTC’s Nursing, Physical Therapy, and
Secondary Education Programs ensures that these service courses fulfill educational
expectations.

2.1.5.2 Environmental Science
The Environmental Sciences Major offers the following service courses: Conservation of
Biodiversity (ESC 1100), Introduction to Environmental Science | (ESC 1500), Introduction to
Environmental Science 11 (ESC 1510).
These courses benefit the Health and Human Performance: Sport, Outdoor Recreation, &

Tourism Management, the Engineering sciences and the Middle Grades Education: Mathematics,
programs.
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In addition, the following service courses benefit specifically the Environmental Engineering
program: ESC 3400 - Environmental Survey Methods, ESC 3600 - Air and Water Pollution
Control, ESC 4520 - Limnology and Reservoir Ecology, ESC 4100 - Environmental Law and
Agencies, and ESC 4840 - Values and the Environment.

The content of the courses gives students skills and depth of knowledge to ensure success in their
majors. To assure effectiveness of the service courses to the overall education of different
majors that benefit from them, faculty from all departments involved maintain frequent dialog
and coordination of the courses with BGE faculty.

2.1.5.3 Geology

Geology offers the following service courses beyond General Education: Physical Geology & lab
(GEOL 1110 and 1110L) are required for 12 other majors at UTC and Historical Geology & lab
(GEOL 1120 and 1120L) are required for 4 other majors. Environmental Science subcategory
majors require Mineralogy and Petrology and these elective choices-Oceanography, Soil
Properties, Dynamic Earth, Fossil Fuels, Hydrology, Geology Field Experience, and
Geomorphology are also available. The program offers Hydrology at both graduate and
undergraduate levels for Engineering and Environmental Science Programs, and GIS for
Geologists and Geological Remote Sensing at both graduate and undergraduate levels.

2.1.6 Curriculum Improvement

Content and organization of the Department’s curriculum is reviewed regularly. Faculty
members wishing to propose a curriculum change must submit a curriculum proposal as either an
information item (editorial change in course catalog) or a full proposal (new course proposal,
change to core courses, etc). The Department Curriculum and Planning Committee reviews and
votes on proposed changes in the curriculum. If the Department committee votes in favor of a
proposal, the proposal moves on for approval by the Department faculty. If approved by the
Department faculty, the proposal is then sent to the College Dean, Records Office, Provost,
University Curriculum Committee, and Faculty Senate for final approval.

2.1.6.1 Biology

At the time of our previous self-study (2011-2012) we were in the middle of an overhaul of our
Biology curriculum, which was implemented in Fall 2013. Prior to this curriculum overhaul, in
addition to General Education requirements, all Biology majors were required to take 38 hours of
Biology courses. Twenty-four to twenty-seven of these hours included the two-semester
introductory sequence, Genetics, and one course from each of four categories: Botany, Zoology,
Ecology and Evolution, Cell and Physiology. In addition to these 24-27 hours, students would
also choose a program of study and complete additional requirements for the program. There
were six such programs that each had special course requirements that are not discussed here.
These were: General Biology, Pre-professional, Ecology, Organismal Biology, Molecular
Biology, and UTeaChattanooga (renamed as STEM Education). These programs facilitated
exploration of particular sub-disciplines within Biology, but a dramatic increase in the number of
majors in the preceding years resulted in an unwieldy curriculum that slowed student progression
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and graduation. In 2013, this curriculum was scrapped and the new, simpler curriculum,
described above, was established. It took approximately four years for students who were
grandfathered into the old curriculum to pass through our department and during the last few
years we have observed a great streamlining to graduation with students who have a more
rigorous and thorough education in Biology.

Along with the development and implementation of the new Biology curriculum, four new
courses were added to facilitate student progression to graduation: Parasitology, Human
Infectious Disease, Urban Gardening and Organoponics, and Global Change Biology.

2.1.6.2 Environmental Sciences

During the review period, the Environmental Science curriculum was revised to remove
roadblocks, eliminate two programs, add two new programs, and strengthen the required and
elective offerings within several programs. Specifically, the Environmental Health and the
Environmental Policy and Planning, are programs that did not exist before our last major
curriculum changes. The program on Biodiversity, Conservation and Natural Resources; Earth,
Atmosphere, and Geological Resources, replaced the Environmental Sciences programs of
Biology, and Geology respectively. The Chemistry and the Mathematics programs were
eliminated or absorbed by other programs within the Environmental Sciences Major.

In addition to the changes in the programs of Environmental Science Majors, the list and
classification of courses student have to take to fulfill the requirements of each program were
delineated and classified in different categories. Students are now required to have a specific
number of courses or number of credits per category of courses. Such organization is intended to
ease the selection of courses students need to take.

After our previous self-study (2011-2012) the following courses were added to the
Environmental Sciences curriculum: ESC 4470 - Ecological and Evolutionary Statistics,
BIOL/ESC 4460 - Global Change Biology, and BIOL/ESC 4590 Advanced Topics in
Evolutionary Ecology.

2.1.6.3 Geology

Review of the Geology curriculum occurs several times a semester through formal and informal
discussion between Geology faculty when faculty meet to discuss program Student Learning
Outcomes (see section 1) and reflect on the results of that assessment. Other changes to
curriculum stem from discussions with students and recent alumni of the program and from the
last program review.

In addressing curriculum improvement, between the period since the last review, the Geology
Program created four new courses. At the time of our previous self-study (2011-2012) we were
organized in a different department—Physics, Geology and Astronomy, and Dr. Amy Brock-
Hon was a recent hire (Fall 2010). Her expertise in Soils was sought after recent Geology
graduates gave feedback regarding the courses they would like to see in the program. Dr. Brock-
Hon created Soil Properties, Genesis and Development Across the Landscape (GEOL 3220) to
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address those needs. She also created Geomorphology and Earth Surface Processes (GEOL
4080). Dr. Azad Hossain (hired in 2016) has created two courses, GIS for Geologists and
Geological Remote Sensing, both currently in the catalog with temporary course numbers. Dr.
Hossain’s hiring addressed a need stated by the reviewer of the previous Geology Program
during the 2011-2012 review. The Geology of the National Parks course was also added in
response to the last reviewer’s suggestion to add another general education class that would help
to draw in new majors.

2.2 Course Scheduling and Progress Toward Degrees
2.2.1 Biology

The Department offers many courses on a regular basis (every semester, every year, or every
other year), which allows students to make reasonable progress toward their degree. The number
of Biology majors has remained fairly stable over the last five years (Table 2.1). The large
number of majors has resulted in high demand for a number of courses, particularly upper-level
courses, which often close the first day of registration. The curriculum revision of 2013
addressed this problem for many students because students could substitute any number of
courses for a category. However, upper-level classes still fill quickly in the registration cycle.
We have also begun to offer several courses in the summer, with increased frequency, more lab
sections, and larger lecture enrollment, or online.

The demand for service courses has remained stable during the last five years.

Table 2.1 B.S. Biology Enrollment Data 2013-2017.

Majors Fall 13 Fall 14  Fall 15 Fall 16  Fall 17
BIOL: General 199 238 225 193 215
BIOL: Pre-professional 523 466 516 484 529
BIOL: STEM Education 25 28 25 16 15
BIOL: Minor 55 53 51 56 56
BIOL.: Ecology (terminated) 17 8 2 0 0
BIOL: Molecular (terminated) 20 7 3 1 1
BIOL.: Organismal (terminated) 21 16 7 0 0
Total 860 816 829 750 816
2.2.2

BGE offers multiple sections of both the introductory level and service courses every semester,
including summer semesters, thereby increasing student’s opportunity to progress through the
curriculum and graduate on time. From 2013 to 2017, the number of students majoring in
Environmental Science increased by about 12% (Table 2.2). The curriculum revision in 2014
eliminated two low enrolled tracts, revised the other tracts to avoid or provide alternatives to
bottleneck courses, and added two new tracts. The curriculum changes have streamlined
progression through the degree tracts. We have also begun to offer several core and service
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courses online during regular semesters and the summer semester, increasing access to both UTC
and transient students. Currently, more discussions and planning are taking place, concerning
strategies to increase offerings of online courses, including piloting an online introductory
general education natural science course with lab.

Table 2.2 B.S. Environmental Science Enrollment Data 2013-2017

Majors Fall13 Fall14 Fall15 Fall16 Fall17

ESC: Biodiversity, Conservation and 0 26 51 101 117

Natural Resources (new 2014)

ESC: Earth, Atmosphere, and Geological 0 3 7 12 14

Resources (new 2014)

ESC: Engineering Science 19 21 21 20 16

ESC: Environmental Health (new 2014) 0 1 9 7 6

ESC: Environmental Policy and Planning 0 6 16 27 22

(new 2014)

ESC: Geographic and Cartographic 15 14 9 10 6

Sciences

ESC: Biology (revised/renamed) 81 59 38 16 9

ESC: Chemistry (terminated) 3 0 0 0 0

ESC: Geography (revised/renamed) 1 0 0

ESC: Geology (revised/renamed) 29 22 11 8 1

ESC: Sociology & Anthropology 21 14 5 3 1

(revised/renamed)

ESC: Minor 19 16 17 16 19

Total 188 183 185 220 211
2.2.3 Geology

The program offers required courses on a regular basis (every semester, every year, or every
other year). A scheduling matrix summarizes the frequency with which required courses in the
Geology curriculum are offered (Table 2.3) and when students of each graduating class should
take them. During advisement, faculty advisors use the matrix to create a course plan for majors,
thus helping students to enroll in required courses and make reasonable progress toward their
degree. Over the past several years, there has been a steady increase in the number of Geology
majors and minors (Table 2.4). With 45 Geology majors, Geology faculty feel the program is at
the cusp of shifting some upper-level courses that have been taught every other year, to offering
some of them on a yearly schedule.
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Table 2.3 B.S. Geology scheduling matrix.

B.S. Geology —scheduling matrix of required geology courses, projected through 2023 (for planning purposes only)

e 2012 | 2013 | 2014 | 2015 | 2016 | 2017 | 2018 | 2019 | 2020 | 2021 | 2022 | 2023
2fsrzom Sp| Fa|Sp|Fa |Sp |Fa |Sp|Fa|Sp|Fa|Sp Fa|Sp|Fa|Sp|Fa|Sp Fa|Sp | Fa|]Sp|Fa|Sp]|Fa
GEOL1lwoy| Ol 1w | O 17 | OO0 |02 |0 21|10 22|10 23|10 2440 25|10 260|027
groL1izomy| 15| Ofte (Of 7 (OO (Of20 Of21 Of22 023 024 Ol25 026 O
cGeoL1230)|  |'¥s 194, 185 2, 224 s
sceoL22s0 | O O(Os|lolo|olf%,|ooflo ¥.|o o|lof%|o oo ;0 oo s
* GEOL 3070 s s s Yo 5, 54
GEOL 3410(L) 15 16 17 18 19 20 21 22 23 24 25 26
GEOL 3420(L)| 14 15 16 17 18 19 21 21 2 23 24 25
¢ GEOL 3530(L) '4/15 "‘/17 %o ' 20/21 '2%53 ' '24725
GEOL 3540(L) |13 5 14 19, 7 2%, 2254
© GEOL 4450 14 15 16 17 8 19 21 21 2 23 24 25
GEOL 4510(1.) 34 13 17, 1%0 s, 2,
£ GEOL 4520(L) 3, 13 17, %0 L, 2,
GEOL 4300 13 14 15 |15 16 17 18 19 20 21 22 23
GEOL 4900 13 14 15 | 15 16 17 18 19 20 21 22 23
e P s

© GEOL 1230(L) Environmental Geology 4
Y GEOL 2250 Oceanography
" GEOL 3070 Geology of Tennessee
GEOL 3410(L) Mineralogy
3420(L) Perology
1. 3530¢L) Paleontology
“0L 3540(L) Sed. Rocks & Strat,
¢ GEOL 4450 Hydrology
GEOL 4310(L) Structural Geology
2 GEOL 4520(L) Field Meth. Struct. Geol.
GEOL 4800 Geology Seminar

L S T S S

¥

GEOL 4900 Senior Seminar
z Required for Geology option

© Hequired for Environmental Geol. option
* Required for STEM Education option

Core geol. cours

Core geol. courses (27 hrs) + GEOL

previous course in geology
GEOL 1110 and CIIEM 1110
GEOL 3410 (=C)

GEOL 1120 (=)

GEOL 3410 (=)

GEOL 1110 and CHEM 1110
GEOL 3420 (=)

GEOL 4510

ENGL 2820 and GEOL 3420 (2C)
and GEOL 3540 or 4510
GEOL 4800

(27 hrs) + GEOL

Alt. Fall sem., even-numbered vears (2014, 2016, ..}
FEvery semester

Alt. Fall sem., even-numbered vears (2014, 2016, ...)
Fall semesters

Spring semesters

Al b m., odd-numbered years (2015, 2017, ...}
Alt. Spring sem., even-numbered years (2014, 2016, ...)
Fall semesters

Alt. Fall sem., even-numbered years (2014, 2016, )
Alt. Fall sem., odd-numbered vears (2015, 2017, ...)
Spring semesters

Fall semesters

Core geol. courses (27 hrs) + GEOL 3330 4+ GEOL 4320 + 7 hrs geol. electives = 42 hours, MATH 1950
1230 4 GEOL 4450 + 8 hrs geol. electives = 42 hours, MATH 1830
2250 4 GEOL 3070 + 7 hrs geol. electives = 40 hours, MATH 1950

Table 2.4 B.S. Geology Enrollment Data 2013-2016

An incoming freshman that enters the
program (Geology option) in the Fall
of 2014 will graduate in the Spring of
2018, assuming that all goes well.
The appearance of the class year in the
matrix, e.g. “18" for gradnation class
of 2018, indicates the semester and
year in which a class will be taken by
students of that graduation class.

In terms of geology classes, the
incoming freshman in this example
will take C _ 1110 in the Fall of
2014, GEOL 1120 in the Spring of
2015, GEOL 3410 in the Fall of 2015,
and so on. This student will take
GEOL 4900 during his/her final
semester, the Spring of 2018,

Majors
GEOL.: Geology

GEOL.: Environmental Geology

GEOL: STEM Education
GEOL: minor

Total

Fall 12
31

9
1
6

Fall 14
44

11

3

7

Fall 13
37

15

3

5

60 65

Fall 15 Fall 16
35

18

1

9
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o

57 63
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2.3 Pedagogical and Technological Innovations to Enhance Student Learning
2.3.1 Pedagogical Enhancements
2.3.1.1 Biology

The greatest pedagogical enhancements to the Biology curriculum came in 2012 and 2013 with
the changing of the introductory Biology sequence from two to three semesters and with the
curriculum overhaul. Slowing down the pace of the introductory sequence, which concurrently
includes Biology majors and general education non-biology majors, has allowed for more
thorough coverage of these foundation subjects. Furthermore, the third majors-only introductory
course has increased the overall preparation and maturity of students moving into 3000 and 4000
level courses.

2.3.1.2 Environmental Science

The Environmental Sciences curriculum was enhanced at the same time as the Biology
curriculum in 2012 and 2013. Many programs were reorganized to better streamline with current
issues in the discipline. Some programs were removed and other were introduced and or
reorganized. Courses were regrouped into different categories to facilitate better selection of
classes for students in each of the six Environmental sciences programs. Other advances are the
introduction of two online courses - Evolution (BIOL 3350) and Conservation of Biodiversity
(BIOL/ESC 1100). In addition, faculty engaged in teaching online courses are receiving or have
received proper training for the purpose. All online courses and faculty teaching online course
are in the process of being certified by the Quality Matters accessibility program.

2.3.1.3 Geology

Changes to pedagogy within the classroom are made by individual faculty in response to Student
Evaluation of Faculty that occurs at the end of each semester. Faculty have the opportunity to
reflect on the results of the course evaluations during their annual review and make changes
accordingly for the next semester. Changes in Geology courses have also been made in response
to discussions around the program Student Learning Outcomes.

Enhancements to the Geology curriculum came largely with the addition of new courses by Dr.
Brock-Hon and Dr. Azad Hossain, with new courses in geomorphology, soils, GIS and Remote
Sensing. Dr. Habte Churnet has also created a course in Economic Geology. Dr. Ann Holmes
created online courses for Physical Geology and lab (offered in the fall semesters of 2011-2013)
and Geology of the National Parks which is in the process of being certified by the Quality
Matters accessibility program. Some pedagogical changes have occurred in courses with the
incorporation of the Blackboard platform that is required across the university. Several courses
have used Blackboard to assign quizzes to assess content knowledge in courses.
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2.3.2 Technological Enhancements
2.3.2.1 Biology and Environmental Science

While we have computer and projector podia in most lecture classrooms, we do not have them in
many of our laboratories. Furthermore, the computer systems tied to these podia often need
updating.

Specific to the Environmental Science Program, the most recent acquisitions of technologies
include laptop computers used in certain laboratories and some soil probes (penetrometers) for
field sessions. Many microscopes were acquired to replace damaged microscopes resulting from
many years of use, as well as to include additional microscopes with improved features.

2.3.2.2 Geology

Office, teaching and laboratory space in Grote Hall have computers and document projectors in
all classrooms, and in most, those feed into overhead ceiling-mounted projection systems. We
have a rock prep room complete with saws of several sizes and thin-section preparation
equipment and a sonic bath. In our geochemistry laboratory, we have two fume hoods, one
positive pressure. A new HP Designjet Z5200 Postscript plotter was acquired and is used by
students in the seminar series courses and in GIS for Geologists for their final presentations.
Students may also use the plotter for presentation of their research at professional meetings. Dr.
Brock-Hon utilizes a library computer lab in the new library for her Mineralogy,
Geomorphology, and Soils courses. Dr. Hossain uses the SIM Center computer lab and
geospatial software for his GIS and Remote Sensing courses.

New technologies acquired for use in teaching and research since the last review period include:
SeisOpt Remi 30+ 24-Bit seismic system with 12 geophones

ARES Automatic Resistivity System with 5 and 2m spacing cables with electrodes

Guralp CMG-6TD broadband seismometer

Panalytical Epsilon 35 XRF

Allegra X-22 centrifuge

6 new transmitted/direct lighting microscopes

2 reflected light microscopes with projection device

Specific examples of technological enhancements in the classroom that have occurred since the
last review include:

Use of seismometer data for Senior Seminar projects to measure earthquake waves and test
seismic models, and analyze microseisms from hurricane signals.

Students in Petrology are required to make a thin section from a rock sample as a project in
Petrology and Economic Geology courses.

Use of online 3D simulations to observe mineral forms and symmetry in Mineralogy.

Use of Google Earth to view landforms and discuss landform processes in Geomorphology.
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Remote access of Electron Microprobe to analyze samples in Mineralogy. Students use the data
they collect to calculate mineral formula in an exercise.

2.3.3 Developing Technological Skills

Across the BGE Department, a variety of ways are provided in which students learn and practice
computer and technology skills. Curriculum content of departmental courses require students to
perform web-based research, and to access designated websites to obtain course assignments,
reference materials, and grades. In addition, depending on their academic concentration,
students are required to integrate a variety of technologies, computer skills and analytical
software to address relevant issues and scientific queries in Biology, Environmental Science and
Geology. There are courses in all majors that are technology driven or technology dependent that
require such computer and technology skills.

2.3.3.1 Biology and Environmental Science

In Biology and Environmental Science, most upper level courses contribute to advancing the
technological skills of our students. Specific examples of building technological skills in
Biology and Environmental Science coursework includes:

Use of spreadsheet, graphing, and statistical analysis programs for students enrolled in Ecology
(BIOL 3060/3070), Cell Biology (BIOL 4280), Environmental Survey Methods (ESC 3400),
Remote Sensing and Imagery Analysis (ESC 4650), and Geographic Information Systems (ESC
4660); Use of software platforms and applications in bioinformatics in the Cell Biology (BIOL
4260) and Molecular Genetics (BIOL 4200) laboratories to predict the 3D structure of proteins
based on known gene sequences, design and execute mutagenesis strategies for protein
engineering and search a variety of cell and molecular databases.

2.3.3.2 Geology
In Geology, the courses that contribute to students’ technological skills include Mineralogy
(GEOL 3410), Petrology (GEOL 3420), Paleontology (GEOL 3530), Sedimentary Rocks and
Stratigraphy (GEOL 3540), Hydrology (GEOL 4450), Field Methods (GEOL 4520),
Geomorphology (GEOL 4080), and in our newest courses, GIS for Geologists and Geological
Remote Sensing. Specific examples of building technological skills in Geology coursework
includes:
Calculation of mineral formula from Electron Microprobe data in Mineralogy.
Use of software to perform mineral identification on XRD data in X-Ray Diffraction course.
Digital map compilation from field data in Field Methods.

Graphing of strike-and-dip data on stereonet with software in Structural Geology and Field
Methods.
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2.4 Curriculum Alignment with Program and Student Learning Outcomes

Refer to section 1.2, supra, and Table 1.1 (Biology Curriculum Map), Table 1.3 (Environmental
Science Curriculum Map, and Table 1.6 (Geology Curriculum Map), for information on aligning
the Biology, Environmental Science and Geology Programs with the Student Learning
Outcomes.

2.5 Curriculum Content and Current Standards, Practices, and Issues in the Discipline
2.5.1 Biology and Environmental Science

Curriculum content is designed to emphasize fundamental principles of biology and
Environmental Science in a variety of contexts. Faculty provide syllabi each semester that clearly
outline the student learning outcomes for each course, as well as the standards and expectations
for the student. Current standards and practices are rigorous, and provide the opportunity for
students to utilize critical thinking and the principles from their past coursework. All content
within the curriculum has the goal of cultivating students who are competitive and competent so
that they will ultimately be successful in the career of their choice. Issues in the discipline are
utilized as learning tools in the classroom and laboratory setting to enhance student
comprehension and awareness. Keeping curriculum content and practices current ensures
students are well-equipped for their future careers.

At all levels of the curriculum, there is a strong emphasis on hands-on, inquiry-based
investigative activities in the laboratory and field setting. There is at the university level an
organization, The Think Achieve, responsible for promoting the Active Experiential Learning.
There are several courses in the Department that have obtained the certification for providing
active experiential learning. Through curriculum proposals suggested by a single faculty member
or by the whole department, a single course or the complete program may be subjected to
changes to better align with current standards and prepare our students to compete in the
professional world. Major curriculum changes in Biology and Environmental Sciences programs
occurred between 2012 and 2013, and particular courses were added or modified annually to
enhance our program of studies. Each faculty works zealously to stay current and bring the
highest level of knowledge to their students. There are many classes that introduce reading and
discussion of current issue publications in both lectures and seminar classes.

2.5.2 Geology

According to results from a recently published NSF-sponsored effort to develop a community
vision for undergraduate geoscience education (Summa et al., 2017 in GSA Today, v. 27, doi:
10.1130/GSATG342GW.1., The Geological Society of America), ~95 employers and ~345
academics have concurrence in fields the Geology faculty work to cover in core and elective
courses. Some of these concurrent skills valued by employers and academics include: strong
field skills, make inferences, use scientific methods, awareness that earth is a complex and
dynamic system, think critically, be quantitative, access and integrate new information, solve
3D/4D problems, manage uncertainty, integrate diverse data and communicate effectively.
While we cannot focus on one type of employment for our Geology majors, we endeavor to
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include many of these skills in our curriculum. Select examples of how Geology courses help
build these skills in students includes:

Critical thinking applied through data-set analyses in GIS, remote sensing, structural Geology,
and paleontology.

Field methods through field investigations is taught in many classes including Petrology,
Structure, Geomorphology, Soils, and culminates in Field Methods in Structural Geology.

Written and oral communication skills are practiced in many classes including Soils,
Geomorphology, Dynamic Earth, Fossil Fuels, and culminate in our seminar research and
presentations.

2.6 Analytical and Critical Thinking and Problem Solving in the Curriculum

The ability to think critically is an essential component of science. Critical thinking skills enable
students to determine whether they accept, reject or suspend judgment about a problem, as well
as assess the degree of confidence with their acceptance or rejection of the problem.

Activities in the classroom and laboratory refine students’ critical thinking skills by encouraging
independent thinking, creating an awareness of the strengths and limitations of using the
scientific method, and developing intellectual perseverance. Assignments are designed to
engage students in the scientific endeavors of critiquing texts and articles, evaluating the
credibility of sources of information, interpreting data, making predictions, proposing
experiments to address specific hypotheses, and generating and assessing solutions.
Development of critical thinking skills in the laboratory is encouraged by implementation of
hands-on and inquiry-based activities in the lab that require students to interpret, analyze,
evaluate, and explain ideas, processes, or problems that occur in nature.

Select specific examples of how courses in the Geology curriculum foster analytical and critical
thinking, and problem solving include:

Mineral identification of a set of 120 unknown minerals via their properties in Mineralogy.

Assessment of soil development from soil data collected by students in the lab and field as part
of the Soils course.

Investigation of an unknown feature given in Geomorphology. Students must propose hypothesis
of the feature’s formation and determine the methods by which they would investigate its genesis
and development.

Mapping of geological units in an area and interpreting their subsurface geometry, etc., through
measurements and observations in Field Methods.
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2.7 Degree Program Designs Provide Students with Solid Foundation

The B.S. degree programs offered by the Department are united by a common set of educational
goals as stated in the Departmental Goals (see section 1.1.2, supra). Programs and courses have
been developed with academic excellence as a goal, thereby giving students the experience of a
superior quality education. As students progress through the Department's courses, they are
provided with the opportunity to develop a firm grasp of the philosophy and methods of science,
as well as an awareness of the importance of critical thinking and lifelong learning. As is
appropriate for any natural science curriculum, hands-on/inquiry-based laboratory and field
experiences are heavily emphasized. Each course offers exposure to both traditional information
and contemporary frontiers in the life and/or Environmental Sciences. Ample opportunities exist
for students to actively participate in the scientific process by becoming involved in collaborative
research projects with individual faculty members. The Department's courses also serve to
prepare students successfully for their post-graduate occupations — whether in the work force or
graduate/professional education. In addition to the formal course work, faculty introduce in their
curriculum many other activities that enhance the quality of the course and preparedness of our
students. Faculty engage students in their research activities, make field visits to different sites,
invite guest speakers, among many other approaches to provide students with the best possible
information.

In the Geology Program, students are active in their education and are provided multiple
opportunities to engage in research, thus building on the foundation of basic Geology concepts
learned through coursework in the program. The program is designed to progress students
through the core courses of Geology whereby they also learn the skills and tools of our science.
In these courses, students are introduced to, practice, and become competent at these skills (as
outlined in program SLOs in section 1). During their senior year, students are required to take a
two-course seminar series where they apply their base knowledge of geologic concepts,
processes and analytical skills to identify and solve a problem through an individual research
project. The solid foundation that is laid by the program course work allows the student to apply
what they have learned throughout their major coursework to perform this research. Students
also have ample opportunities to work with faculty on research and many of these have resulted
in presentations at professional meetings. Examples of recent projects conducted by Geology
students with faculty that have been presented at professional meetings include:

Cathodoluminescence study of Bahamian carbonates to answer questions on island stratigraphy.

Characterization of sediment from Raccoon Mountain Cave for future geochronological
analyses.

Investigation into unique features found in a 4+ million-year old soil in Nevada.

Separation of barite crystals from indurated carbonate soils for future isotopic and
geochronological analyses.
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These research opportunities not only give Geology students the ability to apply their foundation
of knowledge learned in the program, but allow them to expand upon this knowledge though
application.

The curriculum in the Biology, Environmental Science and Geology Program is strong and
reflects current standards, practices, and issues in the discipline.

2.8 Curriculum Progression, Depth, and Rigor

All majors in the Department have a detailed, rigorous and sequential list of courses for each
program in the major. Students are required to take these courses in a sequential manner starting
with the introductory courses which provide them with pre-requisites to enroll in most advanced
courses as they progress through their programs. In addition to the introductory courses in the
discipline, other essential courses across disciplines such as Chemistry, Mathematics, English
and Physics may be required prior to taking some advanced courses in the disciplines. This
strategy assures better preparation and higher chance of success.

2.8.1 Biology

Biology students begin with two semesters of introductory Biology in a mixed majors setting
followed by a third majors only introductory course focused on an introduction to animal and
plant physiology and anatomy. This third semester is also used to groom our majors from being
among the general student population to being part of an academically rigorous major.
Concurrent with the third semester of introductory Biology, our students begin taking the Core
courses of Ecology, Evolution, and Genetics. Following the Core sequence, students are free to
begin taking courses from the Survey and/or Cell and Physiology categories. As a capstone
experience, we require our juniors and seniors to take at least one course from the Advanced
Ecology and Evolution category.

2.8.2 Environmental Science

Likewise, students of Environmental Science begin with two semesters of introductory
Environmental Science in a mixed and non-major setting, followed by taking the Core courses
specific to their chosen concentration in the discipline. As a capstone experience, all seniors are
required to complete a Senior Experience.

2.8.3 Geology

Students of Geology begin with two semesters of introductory Geology (Physical and Historical)
in a mixed majors and non-majors setting. Students are advised to take the perquisite Chemistry |
and lab courses before their 2" year in the program, when they take Mineralogy and Petrology.
As a capstone experience, we require our seniors to take Geology Seminar, where they practice
scientific research and develop presentation skills, and Senior Seminar, where they conduct
original research on a focused topic and hone presentation skills. Geology elective requirements
allow students to select courses where they can investigate topics and regions in more depth (e.g.
Economic Geology, Geomorphology, Fossil Fuels, Dynamic Earth, Geology Field Experience).
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In terms of rigor, students must earn a “‘C’ or better in Historical Geology and lab, Mineralogy,
and Petrology before proceeding to the next courses in the program. This sets high expectations
that we hope students carry through their academic pursuits.

Students are given opportunities to interact with professionals and hear from recent graduates
who are in the Geology profession or pursuing graduate studies. These interactions allow for
students to see real-world examples and hear what skills are important beyond graduation. For
example, we recently hosted the Society of Exploration Geologists Jahn’s lecturer whose
presentation was titled “What it takes to effectively monitor for environmental and engineering
geology projects.” Recent graduate students Sarah Ellen Johnston and Andrew Stevens spoke
about their master’s research projects and provided suggestions/recommendations for applying to
graduate schools.

2.9 Written and Oral Presentation of Results and lIdeas

Rhetoric & Composition | and Il (ENG 1010 and 1020) introduce UTC students to basic oral and
communication skills. The Department’s introductory Natural Sciences courses in the
department (BIOL 1110, BIOL 1120, ESC 1500, ESC 1510, GEOL 1110 and GEOL 1120)
incorporate writing into every lab and include a formal lab report. The lecture sections also
include a writing component. Further, these courses are certified as general education science
courses at UTC, and must comply with general education science guidelines and outcomes. All
Biology instructors must include a writing component so that we can verify we are achieving
some of the general education requirements. Specifically, general education science courses
must include communication skills, as described below:

Communication skills are a central part of this proposed general education curriculum.
While specific writing requirements are not detailed in the newly approved General
Education categories, all approved courses must provide students with meaningful
opportunities to communicate the results of their inquiries and analyses. All types of
communication are encouraged, including any form of communication specific to a
discipline: oral, written, visual, graphic, and other forms of communication.
Departments and faculty teaching general education courses must determine the best
way to provide students with meaningful practice with communication skills.

Additional details are available by viewing UTC General Education Guidelines and Natural
Sciences Criteria (Qutcomes).

2.9.1 Biology and Environmental Science

All Biology and Environmental Science majors take a writing intensive course in fulfillment of
program requirements. This requirement may be met by completing Scientific Writing (ENGL
2820), Research Methods (STEM 3020) or Departmental Honors (BIOL/ESC 4995). In
addition, upper level courses are designed to advance student’s abilities to express scientific
knowledge effectively. Upper level courses require students to create essays, research papers,
lab reports, literature reviews, critiques of journal articles, and give oral presentations, and/or
poster presentations. For example, formal laboratory reports, written in the format of
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professional journal articles, are required elements for several introductory (BIOL 1110, BIOL
1120, ESC 1500 and ESC 1520), core (BIOL 3070 and BIOL 3260) and upper level (BIOL
4200) laboratory courses. Students in Immunology (BIOL 4120) and Virology (BIOL 4470)
must participate in several formal discussions of recent articles dealing with discipline specific
research topics and develop written reports summarizing these articles. Moreover, the relatively
smaller class size of most upper level courses provides opportunities for professors and students
to interact and engage in discussions concerning current topics. For instance, in the Ecology
Laboratory (BIOL 3070), Soil Resources (BIOL/ESC 4680), Behavioral Ecology (BIOL 4999),
and Introductory Animal Physiology (BIOL 4210), among other courses in the department,
students perform small research experiments, which give them the opportunity to have an oral or
poster presentation at the end of the semester. This approach has helped students develop their
research method skills, improving their public speaking and communication skills. Students in
Environmental Law and Agencies (ESC 4100) are assigned specific roles and tasked with
verbally advocating their interests during a mock public hearing involving environmental law
and policy issues. This approach helps refine student public speaking skills and provides
experience in a simulated real-world situation involving persons with diverse interests.

2.9.2 Geology

Geology majors are required to take Scientific Writing, which serves as a prerequisite to the
capstone seminar courses. Multiple courses in Geology require students to present their work in
written and oral form. For example, Dr. Brock-Hon’s soil class conducts a research project
where students present their hypotheses, methodology, data and conclusions at the end of the
semester as a formal presentation, and submit their final product as a research report. Another
example is Dr. Azad Hossian’s GIS course where students present their final project as a poster
presented to the faculty and students of the program. Most impressively, each student who
graduates from the Geology Program must conduct a 1-semester research project that they design
and carry out. During the semester prior to this research, students conduct literature searches and
build a hypothesis that they will test. At the end of the research semester, students present their
work as a poster (modeled after GSA’s poster sessions) to the faculty and students of the
program. This ensures that every student has the opportunity to design and conduct research and
present that research both orally and in written format. This is a proud tradition of the Geology
Program.

All upper level Geology courses are designed to advance student’s abilities to express scientific
knowledge effectively. Upper-level courses require students to create essays, research papers,
lab reports, literature reviews, critiques of journal articles, and give oral presentations, and/or
poster presentations. Moreover, the relatively smaller class size of most upper-level courses
provides opportunities for professors and students to interact and engage in discussions
concerning current topics.

2.10 Discipline-Specific Research Strategies
At all levels of the curriculum, there is a strong emphasis on hands-on, inquiry-based

investigative activities in the laboratory and field setting. In the introductory courses, many
investigative lab exercises require students to formulate hypotheses, design experiments, and
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collect and analyze data. Having the three majors in the department facilitates cross-
collaboration between different programs. There are examples of many collaborative projects
that include Biology, Environmental Sciences and the Geology faculty. Many peer review
publications, poster and oral presentations have flourished from such collaborations.

Students have the opportunity to work with individual faculty members on research projects
while earning credit (BIOL/ESC/GEOL 4997 or BIOL/ESC/GEOQOL 4998). Each student that
registers for individual studies or research credit must complete an individualized course contract
(Appendix R). This in-depth, independent research gives students valuable experience with
laboratory and/or field equipment. Students enrolled in the University Honors College are
required to complete a research project including a written thesis and oral examination and
defense of the thesis. Students of any major who are in the University Honors program conduct
research with Department faculty members who serve as directors of their projects. Other
students who are not in the University Honors program may also complete a written thesis and
oral examination to earn Departmental Honors. Additionally, the University Faculty Research
Committee awards highly competitive Provost Student Research Awards ($1000 maximum) to
fund wages, related travel, equipment, and supplies to qualified students. During the last five
years, BGE faculty have directed 37 Provost Student Research awards and 16 Departmental
Honors projects.

There are many other situations when initiatives start from individual students who approach
members of the faculty expressing their interest in getting involved in a specific research subject.
Many of these students successfully complete their research programs and present their findings
at various regional and national scientific events including the Tennessee Academy of Science,
The Association of Southeastern Biologists (ASB), the American Society of Plant Biologists
(ASPB) and the Geological Society of America (GSA).

Students are encouraged to participate in internships to gain real-world experience in their field
of study. They enroll in BIOL/ESC/GEOL 4998 for a maximum of four credit hours when a
cooperative arrangement is made between UTC and an agency, organization, group, or business.
This experience is designed to "provide students with a learning, observing, and work experience
through direct contact with individuals working on problems related to their field". Internships
may be paid or unpaid. UTC's Cooperative Education Program helps students secure paid
positions. Locations of the internships are mostly in the Chattanooga area; however, some
students travel not only across the country but also to other countries for work-related
experience. A faculty member in the Department must approve the internship and agree to serve
as faculty coordinator. An internship contract (Appendix S) must be completed and signed by the
student, on-site supervisor, and faculty coordinator. Internships require a minimum of 30 hours
of work per hour of credit earned. Students are also required to maintain a log of activities
completed during the internship and must submit a final report at the end of the semester. An
evaluation form is filled out by the supervisor and submitted to the faculty coordinator. The
student's grade is based on the quality of the student’s work and the final report. During the last
five years, 104 BGE majors were placed in internships at a variety locations including the
Chattanooga Zoo, Tennessee Valley Authority, Reflection Riding Arboretum and Nature Center,
City of Chattanooga, Tennessee Aquarium, and Tennessee Department of Environment and
Conservation.
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2.10.1 Biology and Environmental Sciences

In addition to experimental exercises conducted inside a laboratory facility, a number of upper-
level courses also include fieldwork. Students enrolled in Ornithology go into the field every lab
period and have participated in a trip to Belle Baruch Field Station at Pawley’s Island, South
Carolina. Students enrolled in Mycology, Herpetology, and Ichthyology spend more than half of
their lab sessions in the field, and the Mammalogy course includes a significant field component,
including a weekend trip to the Nantahala National Forest in Graham Co., North Carolina. In
Limnology students become knowledgeable of the physical, chemical, and biological
characteristics of inland water ecosystems by collecting, analyzing, and interpreting data in local
Chattanooga freshwater ecosystems. Students enrolled in Tropical Marine Ecology are required
to participate in a one-week experience at a field station in the Bahamas (either the Gerace Field
Station on San Salvador Island or the Forfar Field Station on Andros Island). A specialized class
tour of the Tennessee Aquarium gives students of Comparative Vertebrate Zoology,
Herpetology, and Ichthyology an opportunity to observe behavioral and physiological aspects of
aquatic species. These trips instruct students in proper data collection techniques. Subsequent
analysis of the data further trains students in classification and identification of specimens,
interpretation of results, and formation of conclusions.

2.10.2 Geology

Diverse experiential learning opportunities are inherent to the Geology Program with
opportunities for research (as discussed above) and through course embedded field trips and labs.
Geology field trips in the curriculum help to enforce basic concepts and processes that provide
the foundation for research opportunities. Field trips allow students to practice their observation
skills, practice at sampling and collecting geologic data for later analyses, and be immersed in
discussion at the location of interest. For example, the Geology Program conducts a spring
seminar Field Experience course that culminates in 10-day to 3-week field trips to various places
such as the Desert SW of the US, Costa Rica, Spanish Pyrenees, and an upcoming trip to study
Geology in Scotland. Students enrolled in Tropical Marine Ecology are required to participate in
a one-week experience at a field station in the Bahamas (either the Gerace Field Station on San
Salvador Island or the Field Station on Andros Island). These field trips allow students to
observe and examine a diversity of earth materials, structures, rock-types and relationships,
landscapes and soils, etc. Table 2.5 lists select locations visited in Geology course field trips:

Table 2.5 Select locations visited in Geology course field trips.

Physical Geology
Geology of building stone in Chattanooga
Petrology
Vulcan Quarry, Bartow, GA
Trench deposits near Woodstock, GA
Granite of Stone Mountain, GA
Metasedimentary rocks of the Ocoee Series at Chilhowie Dam
Chunky Gal Mountain, NC
Sedimentary Rocks and Stratigraphy
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Type section of the Chattanooga shale

Silurian and Devonian rocks of west Tennessee

Point Park, TN

Coal mines at Lookout, GA
Paleontology

Fossils in exposures near Trenton, GA

Falls of the Ohio
Structural Geology

Linville Falls and Blue Ridge, GA
Field Methods in Structural Geology

Deformed rocks near Chickamauga Lake

Woodall Shoals near Clayton, GA

Various locations near Chattanooga for group projects
Geomorphology

Spring Mills State Park, Ooolitic, IN

Various locations atop the Cumberland Plateau
Soils

Soddy Wildlife Management Area

Sale Creek Wildlife Management Area
Economic Geology

Sulfide deposits of Ducktown, TN

Gold deposits of Dahlonega, GA

2.11 Assessment of Curriculum Strengths, Weaknesses, and Recommendations for Change

Having well-prepared senior students increases not just departmental graduation rate, but also the
students’ ability to secure a position after graduation, either in a graduate or professional
program or in a career within their field.

2.11.1 Curriculum Strengths
2.11.1.1 Biology

Strengths of the curriculum include numerous opportunities for students to explore different
topics within their chosen program. General Biology students and Pre-Professional students both
have chance to select from various upper level courses to meet graduation requirements. This
flexibility provides students with a broader awareness and deeper understanding of principles
fundamental to Biology by increasing the number and variety of scenarios when students must
apply these principles. Furthermore, the curriculum facilitates an appropriate progression from
introductory Biology to upper-level, and highly specialized courses over a four-year period.
Students are well-prepared for their upper-level courses by the requirements of the introductory
Biology sequence and the core courses (Genetics, Ecology & Evolution), and are less likely to
struggle and need to repeat a course. Their strong academic foundation allows them to be more
confident in their skills and take advantage of internship and research opportunities, thus making
them more competitive.
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2.11.1.2 Environmental Science

The field of Environmental Science is very broad and interdisciplinary. To that end, we offer six
different foci that students can concentrate their efforts. All concentrations require the same core
classes that not only provide them with the foundation they need, but expose them to different
disciplines that make Environmental Science so unique and valuable. Furthermore, the
curriculum facilitates an appropriate progression from introductory courses to upper-level, and
highly specialized courses over a four-year period. The strong academic foundation the
curriculum provides allows students to be more confident in their skills and take advantage of
internship and research opportunities, thus making them more competitive. The Environmental
Science Program takes advantage of many favorable conditions that Chattanooga and the
surrounding area have to offer. The presence of biologically rich rivers and streams, mountains,
ridge and valley, and forests, present our Environmental Science Program with a biological
landscape that enriches the program. Chattanooga’s history as an industrial city, associated
legacy pollution, and recent initiatives to become a more sustainable city aligns well with the
programs of study in the Environmental Science Program. These local and regional conditions
offer numerous research opportunities for students and faculty to explore different topics within
their chosen program.

2.11.1.3 Geology

The personalized education inherent in the smaller Geology Program, along with direct faculty
advisement of students allows for close ties to students within the program, and for feedback in
courses from students about the curriculum. This is evident in the creation of new classes from
the suggestions by recent graduates. The ability for faculty to meet and discuss student learning
outcomes and their impact on student learning through assessment has allowed for changes in
pedagogy, incorporation of technology, etc., within the classroom. Geology has a strong field
component and the close proximity of three geologic provinces provides field areas that are
geologically diverse and students can easily conduct field exercises nearby. These relatively
good exposures provide opportunity to develop strong field skills such as using the Brunton
compass, measuring sections, identifying rock types and depositional environments, measuring
joint planes, generating data for stereographic projections, and identifying soil types. These
skills are applied in a variety of fields including stratigraphy, structural geology, paleontology,
economic geology, petrology, and soils, among others. Geology faculty work hard to incorporate
critical thinking and problem-solving based activities in each Geology course.

2.11.2 Curriculum Weaknesses: Bottleneck Courses

A principal challenge in the curriculum of Biology, Geology, and Environmental Science
Programs, is the high demand for upper-level courses. To alleviate this problem, as well as to
make the concentrations more relevant to the current state of Environmental Science (ESC) and
the marketplace, we have completed a major revision of the curricula for all the concentrations in
2012. These changes align well with the revisions to the Biology curriculum, and we eliminated
courses that were taught on an inconsistent basis by other departments and replaced them with
appropriate, regularly-taught offerings. These changes have worked well, and we have not had
any issues with students not being able to take courses required for their particular concentration.
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One area where we are still lacking is in new faculty. Since the last review, we have not hired
any new tenure-track faculty for the ESC program, and we have only hired one non-tenured
lecturer. The reason for the lack of hires is that the growth in our Biology enrollment has been
much greater than for the ESC program, necessitating additional resources. The changes to the
ESC curriculum, however, have led to an increase in the ESC enrollment, and additional tenure-
track faculty are needed to cope with the increase, and would further increase the frequency and
diversity of courses ESC majors take.

Undoubtedly, the ongoing high demand for certain upper-level courses is linked to limited
staffing and space as well as the steady increase of enrollment across all of the BGE degree
programs.

Lack of office and laboratory space or adequate facility continues to pose challenges for the
Department. Currently Holt Hall is under renovation so that the entire building may house
teaching and lab space for the Department. However, newly hired, and current, faculty have had
to set up temporary offices and labs in various retrofitted locations. Moving into these temporary
spaces has been time consuming for faculty members, and has put half of the department on the
other side of campus. In addition, other faculty member’s offices, research and teaching
laboratories have been located during the entire 5-year review period in mobile buildings
intended for short-term use during renovations. These space constraints have limited BGE’s
ability to offer attractive functional space to prospective and recently hired faculty.

Six years ago the Department had insufficient space for offices and laboratories. At that time,
the Biology and Environmental Science Programs were housed primarily in Holt Hall and the
Geology Program was housed in Bretzke Hall. A move of the Geology Program to Grote Hall
was anticipated to increase their space, but that space quickly filled. In fact, no Geology faculty
have their own designated research space. Additionally, there is no permanent office/carrel
space available for new graduate students who came to study GIS and Remote Sensing with Dr.
Hossain. During this time, the Biology and Environmental Science department also gained three
new laboratories and two offices in Grote Hall. However, the addition of six new faculty
members during the review period has created even more demand for space.
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PART 3. STUDENT EXPERIENCE
3.1 Student Evaluation

Students in BGE have the opportunity to evaluate the faculty through the Student Ratings of
Faculty survey in each course, the National Survey of Student Engagement (NSSE) during their
freshman and senior years, and with the BGE student satisfaction survey in their sophomore and
senior years.

3.1.1 Student Rating of Faculty

Each semester, students are provided the opportunity to evaluate tenured and tenure-track faculty
in every course with the exception of thesis, dissertation, independent study, clinical, co-op,
exchange, and student teaching. The university’s Office of Planning, Evaluation, and
Institutional Research (OPEIR) administers the course evaluations using online survey software.
Students are asked to rate seven aspects of their classes on a Likert-type scale. Students are also
asked to respond to four open-ended questions requesting student ideas for improvement of
curriculum and methodology. Students in online classes are asked to rate the effectiveness of
web-based instruction. The following seven questions are used to evaluate the quality of faculty
teaching effectiveness:

1. The instructor is willing to help students.

2. The instructor encourages students to be actively engaged in learning the content of this

course.

The instructor provides timely feedback on assignments and exams.

4. The instructor includes activities and assignments that help students learn the content of

this course.

The instructor clearly communicates expectation of students for this class.

The instructor expects high quality work from students.

7. Overall, this class has provided an excellent opportunity for me to increase my
knowledge and competence in its subject.

w

o o

Course evaluations are opened to students three weeks prior to the last day of classes. Students
are emailed with instructions on how to access course evaluations through their web portal or
links. They have until the end of the last day of classes to complete the process of rating their
classes.

After final grades are due, course evaluations are available to faculty. Results are only available
for classes with five or more responses, and for courses with fewer than five students enrolled,
results are available as long as there is at least a 50% response rate.

These data are reported by faculty in their annual performance reports and are used to improve
course instruction for following semesters. In their performance reports, BGE faculty must report
and reflect upon these results, and are recommended to make comments on how they plan to
address strengths and/or weaknesses in the course based on the evaluations. Data are compared
with College of Arts and Sciences and university results. These data are also summarized for
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courses and instructors and made available to students through their MyMocs portal. Students
may choose to use these data when registering for future classes. Student Rating of Faculty
results for 2013-2016 are reported in section 4.1.4 and Table 4.2, infra.

National Survey of Student Engagement

The National Survey of Student Engagement is administered each year by OPEIR and is
available to all first year and senior students. This survey is used to determine the extent to which
the students are actively engaged in various aspects of their undergraduate education. The
survey contains questions about students’ satisfaction with UTC, curriculum, faculty
involvement, and cultural experience. Questions from this survey (Likert-like scale) that directly
relate to the quality of faculty teaching effectiveness are:

1. Quality of interactions with faculty members.

2. Talked about career plans with faculty members or advisor.

3. Worked with faculty member on activities other than coursework (committees, student
groups, etc.)

4. Discussed course topics, ideas, or concepts with a faculty member outside of class.

The number of students who took the NSSE was very low considering the total number of majors
in the department with only 72 students taking the survey in 2016 (Fig. 3.1). NSSE data are
presented in more detail in section 1.3.2, supra, and in Appendix N.

Number of respondants to NSSE
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Figure 3.1 Number of NSSE Student Respondents 2013-2016.

Years 2013 and 2014 show numbers from both Geology and Physics majors during the time that
those programs were combined. 2015-2016 data contain all Biology, Geology and
Environmental Science majors who took the survey.

BGE Student Satisfaction Survey

In Spring 2017, the department issued its first Student Satisfaction Survey to seniors and
sophomores in the department. By email, students were asked to complete a survey about their
experiences in the department. The survey consisted of open-ended, dichotomous, and Likert-
type questions. The Spring 2017 survey had 49 sophomore and 78 senior respondents. The data
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will be used by department faculty to improve upon student experience in the classroom, and
with advising, retention, and assessment of curriculum. Results from this survey are reported in
Section 1.3.1 (Department Surveys), supra.

3.2 Student Exposure to Professional and Career Opportunities
3.2.1 Biology and Environmental Science

A key step in success in a science career is hands on experience in the lab and/or field. The
Biology, Geology, and Environmental Science department offers a wide variety of professional
and career opportunities in the form of internships, seminars, field trips, conference attendance,
and conference participation. BGE students have the opportunity to participate in original
research with faculty members through multiple avenues including the university’s Provost
Student Research Awards (PSRA), Departmental Individual Studies (BIOL 4998), and
Department Honors Thesis (BIOL 4995). Since 2012, sixteen students received Departmental
Honors upon graduation. A total of 37 students applied for and received funding to support
research through the PSRA ($27,232.96) program; and multiple students have completed
Individual Studies as part of their graduation requirement. In addition to BGE seminars, students
have access to college level and university-wide guest lectures and seminars. BGE seminars
hosted a number of local and regional researchers representing academia, government, and
industrial fields. A particularly unique aspect of seminar is the opportunity to ask seminar
speakers questions about their career path in addition to their research topic. The department has
been particularly effective in inviting alumni to speak at seminars, allowing current students to
see firsthand the projection of BGE graduates. Similarly, students have participated in a number
of internships at the Chattanooga Zoo, Tennessee Valley Authority (TVA), Chattanooga
Arboretum, Tennessee Aquarium, and City of Chattanooga, providing hands on experience with
non-profit agencies. Finally, students in the BGE department have attended and presented their
work in local, regional, and national conferences. Since 2012, 76 students have attended
conferences with faculty mentors.

3.2.2 Geology

For students to be successful and adept at relating to professionals in and out of career settings,
the Geology Program works to prepare students for future opportunities by training them in field
data collection and research design, implementation, data synthesis, and presentation. Students
are also provided with opportunities to meet with practicing Geology professionals both in and
out of the classroom setting. Opportunities outside of the classroom are available through student
club activities, speakers, and involvement in professional organizations.

Building professional skills

Skills necessary to work and relate on a professional level are practiced throughout the Geology
curriculum. All students in the Geology Program practice their communication skills with
presentations in required and elective courses. For example, oral presentations are required in
Historical Geology (GEOL 1120), Paleontology (GEOL 3530), Sedimentary Rocks and
Stratigraphy (GEOL 3540), Geomorphology and Earth Surface Processes (GEOL 4080), Soil
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Properties, Genesis, and Development Across the Landscape (GEOL 3220), Geology Field
Experience (GEOL 4960), Geology Seminar (GEOL 4800), and Senior Seminar (GEOL 4900).
Students practice their scientific writing skills in Geology Seminar and Senior Seminar with
submittal of a research grant proposal and written presentation of research on a poster. The
capstone courses require students to formulate a research hypothesis, design a project to test the
hypothesis, collect data, and make preliminary interpretations on that data. Students make class
presentations on background information and data collection during the semester. At the
conclusion of the semester, students present their detailed research project to the department as a
poster during a poster session where they must communicate their science orally to session
attendees. With their capstone research projects, most students choose projects within the local
area, and must work to figure out field logistics and site access, thus encouraging interaction
outside the university community. Because projects must be completed within one semester, they
must also work on time management skills. Field note-taking skills are critical for students who
plan to work as professional geologists. Most Geology courses that have a field component
require students to maintain a field notebook that is evaluated as a part of their grade.

Multiple Geology classes contain problem-based lab exercises where students are presented with,
or collect their own, real-world data. For example, Dr. Brock-Hon’s Soil Properties, Genesis, and
Development Across the Landscape students spend four days collecting soil data and samples
from a field site. They choose which lab analyses to perform, and collect their lab and field data
to make interpretations on formation of the soils before presenting their final interpretations to
the class. In Sedimentary Rocks and Stratigraphy, Dr. Holmes presents a well-logging activity
which includes a 4-part basin exercise starting with thin sections and ending with correlation
across a basin (Book Cliff, UT). In X-ray Diffraction, students determine the mineralogical
components of an unknown sample. Students in the GIS for Geology course use GIS to solve a
real-world geologic problem as a part of their final grade.

Over the past three years, Dr. Brock-Hon’s Geomorphology and Earth Surface Processes
students have had the opportunity to learn about geophysical techniques applied to geomorphic
questions alongside project geophysicists from a local geotechnical company, one of which is a
graduate of the Geology Program. Students have been able to run a geophysical survey, setting
lines for seismic, resistivity, and S and P data collection. Students have also volunteered to work
on a project outside of class with geophysical data collection at several sites on the Cumberland
Plateau. This interaction with Geology professionals in-and-out of the classroom has allowed
them to work and learn alongside Geology professionals in a field setting.

Student Clubs

The Geology Program supports two student clubs available to all students in the program. These
clubs provide opportunities to engage with professionals inside and outside of the Geology
profession.

Geology Club

The UTC Geology Club is available to all UTC students, and is not exclusive to Geology majors.
This allows Geology students the opportunity to communicate Geology and interact with non-
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majors. The purpose of the Geology Club is to provide students with a club that focuses on
having fun learning about Geology and participating in Geology-focused activities. Club
members also provide services to the department and community by offering tutoring assistance
and help interpreting Geology for local organizations and businesses. The Geology Club has
used its service component to partner with the Creative Discovery Museum (CDM) to help with
conveying basic geologic concepts to children. One of the more impressive projects tackled by
the Geology Club was the design of a rock and mineral identification station. Club members met
with the CDM staff to ascertain the needs and restrictions on the project, then designed and
collected samples for the display before presenting their final idea to the CDM. Students also
collected and identified fossils for a separate display. These service activities alongside the staff
of the CDM helped to build skills in communication to the non-geologic community.

The club occasionally hosts former graduates of the Geology Program who are currently in
graduate school. These former graduates hold informal talks for club members about their
experiences in graduate school, recommendations for the application process, how to pick a good
advisor, and other useful information.

Student Chapter of the American Institute of Professional Geologists

The UTC Student Chapter of the American Institute of Professional Geologists (AIPG) applied
for and received its charter in 2014, and works with the Tennessee Chapter of the AIPG.
Membership to the national organization is free for student members but is solely for Geology
majors as required by the national organization. The purpose of the club is to advance the
professional skills of its members, and establish networking opportunities for students interested
in a professional career as a geologist. The AIPG student club has attended Tennessee Chapter
meetings in Nashville. At these meetings, students are able to interact with professional
geologists and ask questions about working in the field. The UTC Student Chapter of the AIPG
hosts speakers to discuss their experiences working in the profession, the necessary skills needed
to excel, and other opportunities in Geology after graduation. A list of speakers hosted by the
AIPG student chapter includes:
e Former student Paul Hubbard discussed working as the lab supervisor at a local
geotechnical company.
e Local geologist Melanie Krautstrunk discussed her work with the Peace Corps in Gauna.
e Society of Engineering Geologists Jahn’s Lecturer Jerome DeGraff presented a talk
titled: “What does it take to effectively monitor for environmental and engineering
geology projects”
e A speaker from the National Association of State Boards of Geology (ASBOG) discussed
the ASBOG licensure examination including resources available to students, when to take
the exam, and the value of taking the exam soon after graduation.

Geological Society of America
Students in the program are encouraged to become student members of the Geological Society of
America (GSA). While it is unknown how many students are members, a number have been

active in both regional and national meetings as volunteers, attendees, and research presenters. In
2015, Drs. Brock-Hon, Holmes, and Mies organized the GSA Southeastern Section Meeting
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which was held in Chattanooga. Students helped in the preparation for and organization of that

meeting. At the 2015 meeting, 22 students attended the meeting, nine worked as volunteers, and
two presented research. At GSA meetings, students may attend career luncheons and meet with
professionals working in the field, prospective employers, and graduate schools.

3.3 Student Application of Learning Outside the Classroom
3.3.1 Biology and Environmental Science

Opportunities exist for undergraduate students to apply skills and knowledge learned in their
coursework to situations outside the classroom. These opportunities range from attendance and
presentations at conferences to Supplemental Instruction (SI) leaders to grant writing
experiences. During the current review period, 174 students gave academic and scientific
presentations at professional conferences and through opportunities provided on campus.
Students in the BGE department also take advantage of grant writing opportunities in pursuit of
support for research projects. Twelve of our Functional Human Anatomy and Human Physiology
students have served as Sl leaders. These students are tasked with leading three-hour tutoring
sessions for an individual section of either Functional Human Anatomy or Human Physiology. Sl
leaders prepare review material, practice exams, and games to help current students learn. Our
undergraduate students have ample opportunities to apply what they have learned through
research with faculty members. Since 2012, 51 students have been actively involved as Research
Assistants with an additional 139 students otherwise engaged in research. Forty-nine of these
students went on to submit an academic paper for publication as lead author or co-author. As
discussed in section 3.2, our students also participate in a diverse range of internships and
opportunities for research with our UTC community partners. During the review period (Fall
2012-Fall 2017), 104 students in the Environmental Science Program completed an internship
for credit (awarded as ESC 4910). Additionally, 25 students gained museum experience by
preparing, cataloging, and preserving specimen held within the UTC Natural History Museum.
Field trips or field work components are included in several Biology and Environmental Science
courses such as Mammalogy (BIOL 4140), Ornithology (BIOL 4170), Entomology (BIOL
4070), Plant Taxonomy (BIOL 4190), Plant Morphology (BIOL 4180), Mycology (BIOL 4150),
Environmental Survey Methods (ESC 3400), Tropical Marine Ecology (BIOL/ESC 4400),
Limnology and Reservoir Ecology (BIOL/ESC 4520), Herpetology (BIOL 4090), Amphibian
Conservation (ESC 4999), Introduction to Soil Resources (BIOL 4680), and Urban Gardening
(BIOL 1999/4999).

3.3.2 Geology
The Geology Program provides students with ample opportunities to apply what they have
learned to situations outside of the classroom. These opportunities range from service projects

with the Geology Club to field courses designed around travel to study Geology outside of the
United States.
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Student Club Activities

Examples of club activities include the UTC Geology Club’s work with the Creative Discovery
Museum where students designed a rock and mineral identification station for children. Each
semester, Geology Club members serve as tutors for Physical Geology and Historical Geology
students. Club activities also include caving, fossil and mineral hunting, and kayaking trips so
that students may observe geologic phenomena outside of the classroom.

Individual Studies

Over two semesters during the review period, four students worked with Dr. Brock-Hon and the
Creative Discovery Museum to describe the mineralogy of approximately 10 sand samples from
around the world for their “Sands Around the World” display. These students identified the
mineralogy of grains, labeled images of the sand, and provided a brief description of the sand for
children. Students applied their knowledge of mineral identification and provenance from
Mineralogy, X-Ray Diffraction, and Sedimentary Rocks and Stratigraphy courses, and
synthesized this information into a written form understandable to children.

Outside Lecturers

The Geology Program does not have an established lecture series. Since the merger with Biology
and Environmental Science, several Geology faculty have presented their research in the Biology
Seminar. During the review period, Geology faculty brought in two lecturers who gave
presentations open to students in the program, the university community, and the general public.
These were:

e Bill Witherspoon “Golddiggers, Generals, and Tightrope Walkers—Geology’s Impact on

People.
e Christine Powell “East Tennessee Seismic Zone™

Presentation of Research

Students who participate in research with faculty are often encouraged to present their work at
meetings of the Tennessee Academy of Science (TAS), Southeastern Section of the Geological
Society of America (GSA), and the Annual Meeting of the Geological Society of America. Over
the review period, 12 students have presented their work at regional and national GSA meetings,
six at TAS meetings and two at UTC RESEARCH Dialogues. Four Geology majors have applied
for and received Provost Student Research Awards totaling more than $3,000.

Teaching Assistants
Teaching Assistant (TA) positions are available to students to help in Mineralogy and Historical
Geology classes. Students are selected for the TA positions based on their course grades, ability

to interact and explain concepts, and availability. Over the review period, four students have
been employed as TAs in the program.
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3.4 Student Exposure to Diverse Perspectives and Experiences
3.4.1 Biology and Environmental Science

As discussed earlier, Biology and Environmental Science students are given access to a number
of diverse learning opportunities. The department offers a course titled Biology Seminar (BIOL
4610) each fall and spring semester. Students attending the presentations in seminar are exposed
to research being conducted by UTC faculty across multiple disciplines, as well as to research
being conducted by guest speakers from other institutions. After the seminar, students get a
chance to ask questions and network with the speakers.

Twelve upper level courses in Biology and Environmental Science have field components,
including some courses that include field trips. These experiences move learning out of the
classroom and into the surrounding communities, giving students the opportunity to experience,
first-hand, the diverse organisms and locales of the area. Students are given the opportunity to
practice newly learned skills in the natural environment, such as sampling techniques, data
collection, and experimental design. In addition to three field stations that focus on the natural
heritage of the Ridge and Valley Eco Region of Tennessee, UTC has affiliations with the Gulf
Coast Research Laboratory (GCRL) in Ocean Springs, MS and Highlands Biological Station in
Highlands, NC. These field stations afford our students experiences that are otherwise not
available on the main UTC campus. Several students have taken Marine Biology and Ecology
courses at GCRL.

The Environmental Science curriculum includes several courses that expose students to diverse
perspectives that may challenge conventional understandings and preferences. In the
introductory Environmental Science courses (ESC 1500 and 1510 lecture and lab) students are
introduced to the complex interrelationships between environmental, economic, and social
issues. Upper level courses delve into these issues in more depth, including Air and Water
Pollution Control (ESC 3600), Environmental Conservation (ESC 4070), Environmental Law
and Agencies (ESC 4100), Problems in Environmental Management (ESC 4300), and Values
and the Environment (ESC 4840). In several of these courses students are assigned stakeholder
roles in hypothetical and real-world situations, and are required to advocate their positions in
written and oral form. These experiences prepare students to be effective professionals in the
environmental arena.

The faculty in the department have a wide range of research interests. Students have the
opportunity to engage with the faculty in research, enabling them to apply their knowledge in the
laboratory or in the field. Undergraduate research typically leads students to attend regional and
national meetings, where they are given the opportunity to interact with students and faculty
from other institutions. Often, our students present their research at meetings, allowing them to
interact with graduate faculty and potentially form valuable connections to graduate programs.
Travel to regional meetings may also represent the first time that students have left the area that
they call home. Being able to travel to new locales and interact with people with different
experiences and backgrounds is an important opportunity for our students.
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Many students in the Biology and Environmental Science Programs take part in study abroad and
domestic exchange opportunities during their time at UTC. These programs allow students to
continue their studies in another part of the country or world while enabling them to explore the
culture of a different region. Study abroad experiences often allow students to study and
experience unique areas of biodiversity, such as the rain forests of Costa Rica, the beaches and
reefs of San Salvador, or the Great Barrier Reef of Australia. The department works closely with
students that plan to study abroad to ensure that they take appropriate classes for their major, and
that those courses are properly credited once they are transferred back to UTC.

3.4.2 Geology

Diverse experiential learning opportunities are inherent to the Geology Program with course
embedded field trips and labs. Eleven out of 25 courses offered in the Geology Program require
field trips, and 11 require a laboratory component. Field trips in Geology courses range from 2-
hour day trips and weekend overnight trips, to week-long course trips. Locations visited range
from local sites in Chattanooga to southern Indiana and Florida. These field trips allow students
to observe and examine a diversity of earth materials, structures, rock type and relationships,
landscapes, and soils.

Field Trip Courses

The Geology Program offers two courses that give students an opportunity to study and travel to
geologic areas outside of the southeastern United States and the country. Since 1993, the
Geology Program has offered Geology Field Experience (GEOL 4960) every spring semester
that alternately travels to locations in the southwestern United States (odd years) and Costa Rica
(even years until 2016). The course is open to all students who have passed Physical Geology
(GEOL 1110). In 2016, the course traveled to the Pyrenees in northern Spain. This is a 3-hour
course (4 for Spain) that culminates in a 10-day field trip. Region-specific Geology, taught by
traditional lectures is followed by student-led discussions of specific field trip topics. Highlights
of the Costa Rica trips have included active volcanoes, hot springs, emergent coral reefs,
exposures of relatively young volcanic rock, sedimentary rock, and those of the ocean floor, flora
and fauna of cloud forests, coastal rainforests, and local culture. One semester, students
experienced the shaking due to an M 6.0 earthquake. In Spain, students experienced the Geology
of the Pyrenees from geologic structures to glaciations.

The Tropical Island Ecology and Geology course is a cross-disciplinary 2-semester course which
targets Geology, Biology, and Environmental Science majors, and satisfies a Geology elective
for Geology majors. Students spend the spring semester learning about cross-disciplinary
concepts, then travel to the Bahamas during the summer to conduct research. Upon return,
students synthesize their data and present their findings to the campus community.

Senior Seminar Projects
In their capstone courses, Geology students conduct 1-semester research projects of their own

formulation and design. In this course, students apply concepts learned throughout their
coursework at UTC. A select list of Senior Seminar research titles includes:
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Watershed contamination from septic tank effluence on Signal Mountain, TN

Examination of volumetric changes related to bentonite exposures in Chattanooga, TN

Structural influence on the orientation of cave passageways in the Bangor Limestone: a study of
Pettijohn’s Cave, NW Georgia

Determining a Mississippian age paleoenvironment through fossil assemblages found at Tims
Ford State Park, TN

Investigation of the sedimentation rate since 1940 of Wolftever Embayment in Hamilton County,
TN

Soil chronosequences of a meander cutoff on South Chickamauga Creek Near Mackey Branch
Investigation into the development of a land mass formed in Rainbow Lake, Sighal Mountain, TN
Investigation for epibiont-host relationships from the Silurian Rockwood Formation Tiftonia, TN
Correlations between UTC’s seismometer data and three commonly used Reference Earth Models
Subsurface correlation of Devonian-Mississippian strata, located in the Middlesboro Syncline,
Southeastern KY

Correlating paleobotanical diversity of the Late Carboniferous within the Southeastern Tennessee
region to corresponding environmental and climatic differentiation

Stratigraphic and structural analysis of Raccoon Mountain in Tennessee

Comparing the Waccama, Duplin and Wicomico formations of the Southeastern United States:
foram analysis of paleoecological setting

An investigation of the vertical Sewanee Sandstone Formation at the Devils Racetrack

Garnet growth in relation to the foliation of the Corbin Gneiss Complex of Cartersville, Georgia
Micro-sedimentary features of the Chattanooga Shale

Structural analysis of deformed Middle Ordovician Limestone, Chickamauga Dam, Chattanooga
TN

Correlating the contacts of the Ocoee Supergroup observed along the Ocoee and Hiwassee
Rivers, Polk County, TN

Structural analysis of the Sequatchie Valley Anticline, Tennessee

Comparative sedimentologic and geomorphic analysis of Santa Rosa Island, Florida-Major
Hurricane impacts of 2004-2005 and post-decadal recovery

Investigation of an anomalous weathering pattern and lithological properties of Pennsylvanian
sandstone on Mowbray Mountain near Chattanooga, TN

Correlating specific yield and porosity to soils exposed during the Rough Ridge Wildfires

XRD analysis of potential paleosol from Gray Fossil Site, TN

Evidence for lichen-induced substrate biodegradation of the Monteagle limestone at Little Cedar
Mountain, TN: Mechanisms and projects at the lichen-rock interface

The search for microfossils in the Walden Creek Group, Ocoee Supergroup, using the liquid
nitrogen (LN2) method for Chattanooga rock disintegration

Characterization of outcrop at Woodstock, Georgia and possible mélange interpretation
Assessing the morphology of soils found at Soddy Creek Wildlife management area

Exploring landslide susceptibility in Hamilton County, Tennessee using GIS

Interior pond sediments of San Salvador Island, Bahamas: Analysis and comparison of influence
by Hurricane Matthew (2016) to Hurricane Joaquin (2015)

Origin of doubly terminated quartz fragments in petrocalcic soil horizon gravels: Mormon Mesa,
Nevada

Detection of coal and PAHSs in South Chattanooga soils

Determining distance and direction of earthquakes using particle motion analysis and polarization
analysis of the relative p-waves with single-station location

Characterization of the alteration mineralogy of the Norris Lake Kimberlite

Measuring storm intensity with microseism characteristics
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Student Research with Faculty

Students often have the opportunity to work with faculty on diverse geologic problems from
outside the Chattanooga area. For example, in the Geology Program, Dr. Brock-Hon investigates
soils from arid regions. Students have worked with her using samples from Nevada, western
Kansas, Arizona, Texas, and New Mexico. In 2016, one student was funded to travel with Dr.
Brock-Hon to collect samples in Nevada. Dr. Mies recently incorporated students in research on
global seismic signatures of earthquakes and hurricanes recorded on the department
seismometer.

3.5 Student Access to Appropriate Academic Support Services

For students to be successful, they must have access to appropriate academic support services.
Students in the Department of Biology, Geology, and Environmental Science have access to a
wide range of services that are focused on student success. Services available to students include
academic advising, tutoring and supplemental instruction, personal and career counseling, and
career and employment services.

3.5.1 Biology and Environmental Science

Academic advising helps students navigate the curriculum and ensures that they make progress
towards degree completion. The large number of Biology and Environmental Science majors
(nearly 1000) requires several advising mechanisms. First-year students are paired with an
advisor in the Center for Advisement who helps with course selection and major exploration.
With the completion of 28 hours of coursework, students move to the department for advising.
Biology and Environmental Science students are assigned advisors based on their concentration.
About half of the students in the division meet with the departmental academic advisor (400-450
students per semester). Students are allowed to meet with any faculty advisor or the departmental
advisor based on their preferences. For several weeks prior to each registration period, all faculty
are available for several half day advising sessions, during which students sign up for individual
advising. The departmental academic advisor and faculty are also available for advising
throughout the semester by appointment. Academic advising prior to course registration is
required, as students must obtain a unique PIN each semester that allows them to register their
desired courses. Advising appointments also provide an opportunity for students to discuss their
future academic and career goals with their advisor. Students receive guidance concerning
application processes for graduate and professional programs as well as information about
careers in their field and the skills needed to be successful in those careers.

3.5.2 Geology

Geology majors are advised by Geology faculty. The advising scheme is alphabetical by
students’ last name (Table 3.1). The UTC Center for Advisement has been asked to encourage
freshmen Geology majors to see their Geology advisors during their first year. At advising
sessions, students are informed about the course offering schedule and assisted with developing
their program plan. Prior to registration for the next semester, students are given their registration
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PIN. Geology faculty are also available outside of scheduled advising times throughout the
semester.

Table 3.1 Geology advising scheme.

Student’s Last Name | Advisor

A-B Brock-Hon
C-F Churnet
G-L Holmes
M-R Hossain
S-W Mies

3.5.3 Biology, Geology, and Environmental Science

The Center for College and Student Success (CCSS) provides support to all university students
in the form of tutoring, supplemental instruction, time management programs, study skills
programs, and strategies to prepare for exams. All of these services are provided free of charge to
all students enrolled at the university.

One-hour tutoring sessions are available for the courses shown in Table 3.2. Students applying as
peer tutors must be upperclassmen with a minimum 3.0 GPA, and must have earned at least a B
in the subject that they plan to tutor. Table 3.3 shows the number of students who sought out
tutoring and the total number of visits to tutors from Fall 2012 to Fall 2016. The center does not
record the student’s major or department when they attend tutoring, though many of the classes
for which tutoring is offered are required of our majors. The department has a standing
committee called the Low GPA Committee that performs outreach to students who are struggling
academically. One of the services that the committee recommends to students who are struggling
is peer tutoring. In a report from Fall 2015, the CCSS shared that students attending five or more
tutoring sessions for a course showed incredible success, with 54% of those students earning an
A or B in the course and 82% scoring a C or better in the course. In eleven of the courses that
offered tutoring sessions in Fall 2015, 100% of the students who attended five or more tutoring
sessions for the course received a C or better in the course.

Table 3.2 Courses with Peer Tutoring

Discipline Course Numbers

Biology 1110, 1120, 1130, 2060, 2080, 2100

Chemistry 1110, 1120, 3010, 3020

Economics 1010, 1020

Engineering 1030, 1040

Mathematics 1010, 1130, 1710, 1720, 1730, 1830, 1950,
1960, 2100, 2200, 2450

Nursing 2260

Physics 1030, 1040
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Table 3.3 Number of Students Tutored and the Total Number of Tutoring Sessions Fall 2012-

Fall 2016
Semester Students Tutored Total Number of Sessions
Fall 2012 233 1263
Spring 2013 231 1721
Fall 2013 443 3194
Spring 2014 290 2279
Fall 2014 397 2658
Spring 2015 329 2247
Fall 2015 372 2516
Spring 2016 327 2462
Fall 2016 598 2312

Supplemental Instruction (SI) is another resource that students can utilize to improve their
academic performance in certain introductory courses. Sl is provided free of charge through the
CCSS. Sl leaders are upperclassmen with an overall GPA of 3.0 and have completed the course
that they plan to lead with an A or B grade. Sl sessions provide an opportunity for students to
review their notes, discuss class readings, and develop strategies for upcoming exams. Sl leaders
attend the same class meetings, take notes, and review those materials with students in the
session. Sl is available for Biology 2060, Biology 2080, Chemistry 1110, Chemistry 1120,
Physics 1030, and Physics 1040. In a 2015-2016 report, the center reported that students who
attended SI sessions for the courses in which they were enrolled had course GPAs 0.05 to 0.98
points higher than classmates who did not attend the sessions.

The Counseling and Personal Development Center (CPDC) is available to university students for
a wide range of services. The center provides free counseling to students who need help with
anxiety, depression, adjustment issues, relationship problems, substance abuse, crisis
intervention, trauma, and academic concerns. Intake meetings with CPDC staff are available by
appointment or on a walk-in basis. The center provides individual and group sessions to provide
the help that students need with their issues. These sessions focus on helping the student gain the
skills and abilities needed to better cope with the issues that they might be facing. The center also
provides crisis services to assist students with traumatic events, thoughts of suicide, thoughts of
harming others, and psychotic episodes. Some low-cost career and personality testing is available
to students as well. The Myers Briggs Type Indicator and Strong Interest Inventory are provided
to interested students for a nominal fee. The center also provides psychiatric support, including
referrals for psychiatric services and medications, as well as medication management.

The Disability Resource Center (DRC) provides access and accommodations for students with
disabilities across all courses and majors. Accommodations ensure that students with disabilities
have the same level of access to the courses that they are taking. The DRC provides a range of
services, including assistive technology and classroom, exam, and housing accommodations.
Students can make a request for services at any time during the academic year. The DRC also
directs the MOSAIC program, which is designed to aid and support students with Autism
Spectrum Disorders.
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University Career Services (UCS) strives to provide students with the tools they need to be
successful in their job search and to provide students with the proper documents for employment
and admission interviews. The office provides career exploration resources, assistance with
resume development, preparation for interviews, and provides job listings for on and off campus
employment opportunities. Professional U is a self-paced certificate program that helps students
develop their resume and practice their interview skills, provides input on professional dress and
grooming, and introduces them to networking. UCS also hosts a number of job fairs and program
recruitment events on campus in an effort to connect students with employers and allow them to
explore professional and graduate opportunities. The services are provided free of charge to
current students and alumni.

3.6 Department Narrative, Strengths, Weaknesses, and Recommendations for
Improvement

3.6.1 Biology and Environmental Science

Biology and Environmental Science students have opportunities to regularly evaluate the
curricula and faculty teaching effectiveness. Students are also given the opportunity to provide
their overall thoughts on the programs. Surveys are conducted at both the department and
university levels to obtain feedback from our students concerning the programs and the faculty.
Faculty and administration use results from various surveys to make meaningful changes to meet
the needs of our students. Unfortunately, student participation is typically low. As a department,
we need to think of strategies that will increase the number of students who participate in the
surveys. We also need to communicate the value of the survey responses to our students.

Students are exposed to professional and career opportunities through research participation,
seminars, professional meetings, and through interaction with faculty, advisors, and campus
resources, such as University Career Services. The university recently hired a Pre-Health
Advisor to serve as the campus-wide resource for students seeking admission to professional
programs in medical and allied health fields. The department is also working with entities in the
community to increase opportunities for student internships, job shadowing experiences, and job
placement. Undergraduate research is a major draw for students in our department. The
dedication and willingness of the faculty to offer these opportunities speaks to the importance of
these experiences. Unfortunately, the number of faculty, space, and resources have not kept pace
with the increase in student enrollment, so the number of students that can be involved in
research is limited. Hopefully, the Holt Hall renovation will address some of the space issues. A
number of existing Biology and Environmental Science lab courses include an experiential
component, such as conducting research and presenting findings through posters or orally. BGE
is presently identifying these courses and considering categorizing them as capstone experiences
to further the UTC and department goal of involving all students in some form of experiential
learning.

3.6.2 Geology

Students in the Geology Program are able to communicate their thoughts on the curriculum and
program, teaching effectiveness, overall program experience through surveys at the department
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through university levels. Geology faculty work to meet the needs of students by reflecting on
student survey data. However, student participation in these surveys is low. Additionally,
determining student opinion of the Geology Program is complicated due to overwhelming
numbers of Biology and Environmental Science student data that is included in the survey
results. Dividing student responses by program would be more helpful in determining
weaknesses and strengths at the program level.

Geology students are provided with professional and career opportunities through involvement in
student clubs, engagement in research opportunities, and participation in professional
organizations. Students should also be encouraged to become members of AIPG and interact
with the professional geologists of the Tennessee Chapter. While student involvement in
Geology clubs varies by semester, the program can do more to motivate students to become
active members. The program can also endeavor to bring at least one professional speaker to
campus each semester to talk with students about working as a Geology professional.
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PART 4. FACULTY
4.1 Faculty Credentials

The Department includes 32 full-time faculty. One of the departmental faculty is Dean of the
Graduate School and Vice-Chancellor for Research, and another is Provost and Vice-Chancellor
for Academic Affairs (the former does some teaching for the department, the latter does not), and
we have one computer science faculty member with a part-time appointment and some teaching
responsibilities in the department. Excluding these, there are effectively 30 full-time faculty
members, and this is the count we will employ for the remainder of this section. Of these 30
faculty, 23 are tenure-track, seven are full-time instructors (two of whom serve as laboratory
coordinators, and one as Introductory Biology lecture coordinator), and we have two faculty
associate/laboratory coordinators, and one full-time academic advisor. Twenty-five of the full-
time faculty are in the Divisions of Biology and Environmental Science and five of the full-time
faculty are in the Division of Geology. At least 26 part-time faculty members have taught
undergraduate courses for the department over the past five years. Among the full-time faculty,
26 possesses terminal academic degrees, including 24 Ph.D.’s, one Ed.D., and one J.D./LL.M.
The laboratory coordinator for introductory Biology holds a Ph.D. in Ecology. The
laboratory/course coordinator for Environmental Science Program holds an E.D. in Learning and
Leadership and the lab coordinator for Geology holds an M.S. in Geology. The educational
backgrounds of our faculty represent a geographic spectrum, with graduate degrees deriving
from institutions across the U.S. One faculty member received his terminal degree overseas.

The research and teaching interests of our faculty are diverse, allowing the department to serve a
wide range of student programs of study in Biology, Geology, and Environmental Science. In the
Biology and Environmental Science Divisions, our strengths are in the areas of (1) ecology and
restoration ecology, (2) ecology, evolution, and behavior, (3) environment and human health, (4)
environmental and natural resource law and policy, (5) microbiology, (6) molecular and cellular
biology, (7) organismal biology, and (8) systematics and biodiversity, 9) toxicology, 10) human
impacts on insect physiology and behavior, 11) and Geographic Information Systems (Table
4.1). We have four faculty members working primarily in Environmental Sciences, including the
areas of toxicology, environmental law and policy, human impacts on insect physiology and
behavior, and Geographic Information Systems, and many other faculty’s research and teaching
crosses over into both Biology and Environmental Science. Two of our faculty members
regularly teach courses in biostatistics. Two of our faculty members are microbiologists and one
faculty member is a developmental biologist, and two have expertise in paleontology. We have
four botanists with interests in floristics, Chestnut tree restoration, plant ecology, plant
physiology, and higher plant systematics. We have seven faculty members that study animal
systems, including insects, amphibians and reptiles, birds, fish, and mammals. We have three
faculty members with interests in behavioral ecology. Several members of our faculty are
knowledgeable about molecular Biology and proficient in employing molecular techniques in
their research. Specifically, four of our faculty members employ molecular tools such as: PCR
and DNA sequencing to address questions of evolution and biogeography in plants; conservation
genetics to facilitate restoration ecology; the identification and functional characterization of
genes to determine their influences on nuclear functions such as DNA replication, chromosome

134



segregation and gene expression; and integrating the study of molecular Biology with
histological techniques and developmental questions.

In the Geology Division, faculty research and teaching emphases cover the core areas of
Geology including mineralogy, sedimentology, paleontology, petrology, stratigraphy, structural
geology, economic geology, geomorphology and environmental geology with applications to
local, regional, national and global problems. Faculty research at the local and regional levels
focus on the origins and deformation of rocks, stratigraphic and paleontological questions,
economic mineral deposits in the southeastern USA, and structure, tectonics, and terrain
boundaries of the southern Appalachians. Other interests include geomorphic landforms genesis
and development across the Cumberland plateau. In addition to local and regional interests,
faculty study arid soil-geomorphology of landforms developed in the southwestern USA,
stratigraphic and paleontological history of the Bahamas, and the application of GIS, remote
sensing and spatial analysis to better understand our physical environments and the impact of
human-environment interactions, watershed processes, sediment/pollutant transfer, and flood and
drought monitoring. One of our faculty has a budding interest in global seismicity as recorded at
the UTC seismic station. Extraordinary field trips to the Spanish Pyrenees, Central America, and
Scotland extend our teaching and learning, and research interests to include these areas. Above
all else, the faculty in Geology emphasize collaborative research with students in broad areas of
geoscience.

BGE faculty members collaborate with local, national, and international partners, providing
students with a broad range of projects, educational opportunities, and networking locally and
abroad. Local collaborations include organizations such as the Tennessee Aquarium, Erlanger
Hospital, Reflection Riding Arboretum and Nature Center, Chattanooga Zoo, Tennessee River
Gorge Trust, and North Chickamauga Creek Conservancy. Our faculty members collaborate with
researchers at a wide range of universities in Tennessee and other states. Several BGE faculty
members have international collaborations, including collaborations in Argentina, Australia,
Canada, Chile, England, France, Germany, Italy, and Switzerland. BGE faculty members have
given seminars and conference presentations, participated in workshops, and served on Ph.D.
committees in numerous countries.

Table 4.1 Broad areas of expertise among BGE tenured/tenure-track faculty.

Areas of Expertise Faculty

Conservation and Restoration Ecology Aborn, Barbosa, Boyd, Craddock, Schorr,
Spratt, Wilson

Ecology, Evolution and Behavior Aborn, Beasley, Boyd, Hayes, Klug, Schorr,
Wilson

Environmental and Human Health Carver, Giles, Hossain, Kovach, Richards,
Spratt

Environmental Law Tucker

Geology Brock-Hon, Churnet, Holmes, Hossain, Mies

Geospatial Services Hossain, Wilson

Microbiology Giles, Spratt

Molecular Biology and Cell Physiology Barbosa, Carver, Giles, Kovach
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Organismal Biology Aborn, Boyd, Carver, Chatzimanolis,
Craddock, Gaudin, Hayes, Klug, Schorr, Shaw,
Wilson

Systematics and Biodiversity Chatzimanolis, Craddock, Gaudin, Shaw,
Wilson

Our full-time, non-tenure track instructors play an important role in departmental affairs. Our
instructors and faculty advisor coordinate laboratories and teach large sections of introductory
Biology and Environmental Science (see Section 4.2.2), allowing tenure-track faculty to teach
upper-division undergraduate courses for the Biology and Environmental Science Programs. Our
full-time instructors also participate in departmental and university governance and in
departmental, college, and university service activities. Our academic advisor advises 450-500
undergraduate Biology and Environmental Science students per semester.

4.1.1 Academic Credentials of Full-Time Faculty
4.1.1.2 Biology and Environmental Science Faculty
David Aborn (Associate Professor)
B.S. in Zoology, Clemson University, 1985; M.S. in Zoology, Clemson University, 1989; Ph.D.

in Biological Sciences, University of Southern Mississippi, 1996. — Bird migration, conservation,
and management

Dr. Aborn is primarily interested in understanding how human activity impacts bird
populations, especially migratory species. He engages his students in hypothesis-driven,
primarily field-based research. The majority of his research has focused on the importance of
urban greenspaces as stopover sites for migrating songbirds, the management and wintering
biology of Sandhill Cranes (Grus canadensis tabida) on public and private lands, and the
reproductive biology of Tree Swallows (Tachycineta bicolor) in Chattanooga

Meredith Adams (Lecturer and Principles of Biology Lecture Coordinator)

B.S. in Environmental Science, University of Tennessee at Chattanooga, 2006; M.S. in
Environmental Science, University of Tennessee at Chattanooga, 2009. — Teaches Introduction
to Environmental Science, Principles of Biology, and Problems in Environmental Management.

Meredith Adams is interested in student campus and community engagement, educational
outreach, and environmental education. Her graduate research focused on the phylogeography
of Clematis fremontii and incomplete nrDNA concerted evolution in Clematis subgenus
Viorna.

Jose Maria Ferreira Barbosa (Associate Professor)

Licentiate in Agronomy Universidad Central de Las Villas Cuba 1988; M.Sc. Plant Nutrition
[Plant Stress Physiology, Auburn University 1997; Ph.D. Plant Sciences (Plant Physiology,
Biochemistry and Molecular Biology) 2002
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Dr. Barbosa’s research interests center on understanding the different molecular responses to a
myriad of environmental stresses. In addition, he explores different molecular approaches to
overcome many physiological and or molecular challenges to which many organisms
(particularly plants and yeast) are exposed. He has also begun an extensive, student-driven
program in Urban Gardening.

Nominanda I. Barbosa (Lecturer)

B.S. in Biology, Coimbra University, Coimbra, Portugal, 1989; M.S. in Soil Sciences (Soil
Microbiology), Auburn University, Auburn, AL, 2000; M.S. in Microbiology, Auburn
University, Auburn, AL; 2005.

DeAnna E. Beasley (Assistant Professor)
B.S. in Biology, Wofford College, 2002; Ph.D. in Biological Sciences, University of South
Carolina at Columbia, 2013 —Insects as Indicators of Environmental Stress

The aim of Dr. Beasley’s research is to investigate how organisms respond to human-driven
environmental change and apply ecological principles to understand implications for human
health. She uses insects as a model species to explore morphological responses and microbial
interactions to environmental effects associated with urbanization. She also has a strong
interest in citizen science initiatives.

Jennifer Boyd (Associate Professor)

B.S. in Environmental Science and English (double major), Allegheny College, 1997; M.A. in
Earth and Environmental Sciences, Columbia University, 2001; M.Phil. in Earth and
Environmental Sciences, Columbia University, 2002; Ph.D. in Earth and Environmental Sciences
(concentration in Ecology), Columbia University, 2003. — Plant physiological ecology

The question of why some species are rare while others are common is enduring and has
important implications for ecological theory, rare species conservation, and overall
biodiversity. Dr. Boyd is working with a team of collaborators to address this question with a
multi-faceted research approach that includes a foundational meta-analysis of existing
knowledge, new empirical ecophysiological and genetic investigations to determine potential
acclimatory and adaptive constraints to species commonness, and the development of
innovative mechanistic trait-based models that attempt to use ecological and genetic
information to predict species performance and/or persistence as a broader application.

Jeremy L. Bramblett (Lecturer)

B.S. in Geology, University of Tennessee at Chattanooga, 2000; B.S. in Biology University of
Tennessee at Chattanooga, 2010 M.Ed. Secondary Education: Science and Environmental
Studies University of Tennessee at Chattanooga, 2005.

Jeremy Bramblett teaches Functional Human Anatomy, Human Physiology, Principles of
Biology, and Histology lab. His research interests include studies of late Pleistocene
microvertebrate fossils from southeast Tennessee; the phylogeny of fossil and recent
armadillos and their extinct relatives, glyptodonts and pampatheres; and using polymer clays to
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make molds and casts of fossil teaching specimens for use in undergraduate courses and
outreach.

Ethan A. Carver (UC Foundation Collins Professor-Assistant Dean, The Graduate School)

B.S. in Biology, University of Tennessee at Chattanooga, 1991; Ph.D. in Biomedical Sciences,
University of Tennessee-Oak Ridge Graduate School of Biomedical Sciences, 1999. — Murine
Genetics and Genomics

Research in Dr. Carver’s laboratory focuses on zebrafish as a model organism for studying
different aspects of development. He is particularly interested in the differentiation of cells and
their subsequent formation into specific tissues. As such, he studies different areas including
bone and muscle development. Zebrafish homologs to genes known to be involved in vertebral
column defects in mammals are isolated. , Dr. Carver aims to study different vertebral column
defects in zebrafish and look for new interactions in developmental pathways associated with
development of this structure. Zebrafish are also involved in his program to study muscle
development. Overtime, he plans to explore the events at the junction of muscle and bone
development to see how these structures interrelate and signal each other to form the correct
relationships been muscle, connective tissue and bone. Overall, students learn basic laboratory
techniques, zebrafish genetics, developmental staging and immunohistochemistry, as well as
basic molecular biology and advanced microscopy.

As a newer theme, Dr. Carver also works with a tissue culture system as a screening tool to
investigate the effects of electronic cigarette refill solutions on cell growth, viability, and gene
expression. This work is in collaboration with Dr. Potts and Dr. Kovach.

Jodi L Caskey (Lecturer)

B.S. in Resource Biology and Biodiversity, University of Louisiana at Lafayette, 1998; M.S. in
Biology, University of Louisiana at Lafayette, 2004; Ph.D. in Environmental and Evolutionary
Biology, University of Louisiana at Lafayette, 2009. — Mate Recognition of Caridean Shrimp

Stylianos Chatzimanolis (Guerry Associate Professor, Associate Department Head)
B.S. Biology University of Crete, Greece, 1999; PhD Entomology, University of Kansas, 2004;
Postdoc Santa Barbara Museum of Natural History, 2005-2007 — Entomology, Paleontology

Dr. Chatzimanolis is a beetle systematist working with rove beetles, one of the greatest success
stories in evolution. With more than 60,000 described species, they are found virtually
everywhere and have a plethora of forms and evolutionary novelties. Even though rove beetles
are numerous, they have received relatively little attention. Dr. Chatzimanolis is involved in
several research projects dealing with both systematic questions (description of new species,
phylogenetic analyses and monographs) and broader evolutionary questions such as the
evolution of coloration, of eye size and the diversification of major lineages. The overall goal
of this project is to produce species-level revisions for all neotropical Xanthopygina genera.
Recently he has started a project to catalogue and identify the beetles in the TN valley region
and the Cumberland Plateau. Simple questions such as: "How many species of beetles are there
in TN?" or "What is the conservation status of beetles in TN?" are without an answer.
Additionally, he is interested in describing fossil insects and investigating how these
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discoveries affect the phylogenetic relationships of extant taxa. Dr. Chatzimanolis plans to
continue his paleoentomological studies with several new enigmatic genera of Staphylinidae
from Burmese amber and the Green River Formation that will help to delineate the tribes and
eventually understand the paleobiogeographic history of beetles.

J. Hill Craddock (UC Foundation Davenport Professor in Biology)

Universita di Torino, Turin, Italy, Pomology, 1992 Dottorato di Ricerca

Oregon State University, Corvallis, OR, Horticulture, Master of Science, 1987
Indiana University, Bloomington, IN, Biology & Fine Arts, Bachelor of Arts, 1983

Dr. Craddock has been teaching introductory Biology, Mycology (the study of fungi;
mushrooms, molds and yeasts), Dendrology (the study of trees), and Economic Botany (the
evolution and domestication of cultivated plants) at UTC since 1996. His research has been
supported, in part, by the Summerfield Johnston Endowment for the Restoration of the
American Chestnut, The American Chestnut Foundation, the Bettie J. Smith LLC, and
Dollywood.

Dr. Craddock’s current research is focused on the restoration of the American chestnut to the
Appalachian hardwood forest ecosystem and the establishment of a commercial chestnut
industry in Tennessee. Project areas include breeding for resistance to chestnut blight and
Phytophthora root rot, Castanea germplasm collection and characterization, and chestnut
cultivar evaluations.

Sarah Farnsley (Lecturer)

B.S. in Communications, University of Tennessee, Knoxville, 2004; B.S. in Ecology and
Evolutionary Biology, University of Tennessee, Knoxville, 2010; M.S. in Environmental
Science, University of Tennessee, Chattanooga, 2014. — Animal behavior and conservation

Sarah Farnsley’s graduate work focused on the conservation of a state-endangered fish, and her
collaborations within UTC and with Chattanooga-area animal facilities have focused on
Educational Outreach and Animal Enrichment.

Timothy J. Gaudin (UC Foundation Professor and Senior Associate Head)

B.S. in Zoology, University of Georgia, 1987; Ph.D. in Organismal Biology & Anatomy,
University of Chicago, 1993. — Mammalian Phylogeny, Paleontology, and Functional
Morphology

The primary research interests of Dr. Gaudin are in the systematics and morphological
evolution of “edentate” mammals (including anteaters, sloths, armadillos, pangolins and related
fossil forms). He employs tools from phylogenetic systematics, paleontology, comparative
anatomy and functional morphology to pursue questions related to the patterns of
diversification of these unusual mammals. In addition, he is interested in the biodiversity and
biogeography of living mammals in southeastern Tennessee. Dr. Gaudin is also working on a
long-term project involving the recovery and analysis of Late Pleistocene vertebrate faunas
from Lookout Mountain, TN, in order to better understand the historical biodiversity,
biogeography, and paleoecology of southeastern Tennessee vertebrates.
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David Giles (Assistant Professor)
B.A. in Biology, Maryville College, 2001; Ph.D. in Biomedical Sciences (Microbiology
concentration), East Tennessee State University, 2008

The objective of Dr. Giles’ research program is to contribute to an understanding of exogenous
fatty acid acquisition and utilization in Gram negative bacteria. To achieve this goal, he uses
hypothesis-driven laboratory research using several bacteria of medical importance. During
his first five years, he established the impact of exogenous fatty acids in six Gram-negative
bacteria, including alterations to membrane phospholipid structure, permeability, motility,
biofilm formation and antibiotic resistance. His current focus is shifting toward definition of
the mechanisms responsible for the phenotypic changes in Vibrio cholerae, while collaborative
efforts involve molecular characterization of methicillin-resistant Staphylococcus aureus
isolated from hospital environments and patients.

Katherine E. Harrell (Lecturer and Anatomy & Physiology Lab Coordinator)

B.S. in Molecular Biology, B.A. English Literature, Virginia Tech, 2002; M.S. in Animal &
Veterinary Science, Developmental Physiology, Clemson University 2009. — Teaches Human
Physiology and Functional Human Anatomy and coordinates the labs for those courses.

Katherine Harrell is interested in pre-professional student development and education. She is a
licensed with the TWRA as a volunteer Class 11 wildlife rehabilitator and volunteers with a
local non-profit Happinest Wildlife Rehabilitation and Rescue, and has been a guest speaker
for several student organizations. Her graduate research characterized the effects of estrogen
on the histological changes in mammary development in prepubertal Holstein calves.

Loren Hayes (Associate Professor)
B.S. in Biology, Bates College, 1996; M.S. in Zoology, Michigan State University, 1999; Ph.D.
in Zoology, Miami University, 2004. — Vertebrate social systems

The objective of Dr. Hayes’ research program is to contribute to an integrative understanding
of vertebrate sociality. To achieve this goal, he engages in hypothesis-driven field and
laboratory research using social rodents as model organisms. Most of his empirical work
focuses on the reproductive consequences and stress responses of socially living Octodon
degus, a caviomorph rodent endemic to Chile. Dr. Hayes is also examining how environmental
conditions and life history influence intraspecific variation in mammalian social organization.

Hope Klug (UC Foundation Associate Professor)
B.S. in Zoology and Psychology, University of Florida, 2001; Ph.D. in Zoology, University of
Florida, 2007. — Evolutionary ecology

Dr. Klug’s research lies at the interface of evolution and ecology. To address key questions in
evolutionary and behavioral ecology, she uses a combination of theoretical and empirical tools.
Her research focuses on 1) unifying life history, mating system and parental care theory, 2)
broadening our understanding of co-evolutionary dynamics between mating and parental
behavior, 3) enhancing our understanding of the measurement of sexual selection, and 4)
exploring the link between evolutionary traps and behavior. Dr. Klug’s approach is integrative.
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She strives to develop theoretical tools, directly assess novel predictions in relation to natural

patterns of behavior, and in doing so, tackle central questions in evolutionary and behavioral
biology.

Margaret Kovach (UC Foundation Professor)

B.A. in Microbiology, Southern Illinois University-Carbondale, 1986; Ph.D. in Microbiology,
Colorado State University, 1995. — Molecular pathology of disease

Dr. Kovach’s primary research interest is in mammalian genomics: the identification and
functional characterization of genes. In particular, she is interested in genome organization and
chromatin structure and their influences on nuclear functions such as DNA replication,
chromosome segregation and gene expression. Currently she has two projects that focus on
gene regulatory effects and mechanisms involved in the molecular pathology of cancer and
hereditary deafness. She is also involved in a collaborative study with the University of
Tennessee College of Medicine investigating the effectiveness of a nanofiber bone repair
device for bone regeneration. Recently she has begun a collaboration with the UTC
Departments of Biology, Geology & and Environmental Science and Chemistry & Physics to
investigate the molecular effects of e-cigarettes on human lung tissue.

Joseph McCauley (Academic Advisor and Adjunct Professor)
B.S. in Biology with minor in Chemistry, Shorter College, 2000; M.S. General Biology,
Mississippi State University, 2012.

As the academic advisor, Joseph McCauley assists students with navigating the curriculum for
their major. He works with students to plan their schedules and develop a path that will lead to
timely graduation. Joseph also helps students understand the requirements for professional
programs and graduate programs and provides assistance with applications for those programs.
He also refers students to appropriate campus resources for additional guidance or assistance.
Lastly, Joseph works closely with the departmental administration on scheduling matters,
assessment, retention, and curriculum matters.

Cheryl A Murphy (Faculty Associate/Introductory Biology Lab Coordinator)

B.S. Environmental Studies, Biology Emphasis, University of Nebraska-Lincoln, 1996; M.A.
Ecology-plant/soil community ecology, University of Kansas, 2004; Ph.D. Ecology-plant/soil
community ecology, University of Kansas, 2012.

Executes all teaching and research related purchases for the department: Responsible for
procurement card purchases and POs; coordinating the shipment and receiving of large
equipment delivered and making sure it gets to the correct end location; monthly review of the
procurement card statement; consulting and coordinating with Department Accounting
Specialist regarding purchases and accounts; when the Department did not have an Accounting
Specialist (twice), | acted as the accounting specialist until someone could fill the position.

Departmental Inventory/Equipment transfers: Responsible for tagging equipment that falls
under the Fiscal Policy of Sensitive Minor Equipment ($1500-4999) and equipment over
$5000; responsible for maintaining a current equipment inventory of tagged equipment;
properly transferring equipment to surplus when items are not needed/functioning anymore.
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Coordinator for equipment and instrument maintenance and repair.

Facilities Inventory: Responsible for maintaining a current space inventory/survey; Assigning
account numbers (grants/internal grants/payroll), personnel and use to each room in the
department.

Departmental Safety and Chemical Officer: Responsible for ensuring our department is
compliant with safety regulations and chemical hygiene guidelines; keeping Safety Data Sheets
current for all substances in laboratories (teaching and research); properly disposing of
hazardous and biohazard waste; maintaining a current chemical inventory list; maintaining
current lab safety signs outside of laboratory doors; regularly training faculty and students
about safety guidelines; emergency management.

Coordinator of Key/Swipe Card Access/Punch Code Access: Responsible for submitting key
requests for faculty/staff and for checking out keys to students (and keeping track) when
needed. Some rooms require access from a card swipe (Area Access Manager) using their UTC
ID — | grant access to those students. Some rooms have a punch code access: Responsible for
changing the punch codes every semester and giving the punch code to students when needed.

Coordinator of Introductory Biology Labs-30 sections/semester on average (BIOL 1110L and
BIOL 1120L): Responsible for purchasing supplies and equipment for all sections; updating lab
manuals; coordinating/overseeing laboratory instructors, which includes 10 graduate teaching
assistants per semester, as well as adjunct faculty and lecturers; maintaining labs to be able to
accommodate 30 sections of labs per semester.

Serve on University IACUC Committee.
Responsible for design and update of the Departmental website.

Serve on the Departmental Space Committee, Equipment Committee and Field Station
Committee; participate in Departmental Faculty Meetings.

Holt Repair & Renovation: One of two primary liaisons (the other is Dr. John Tucker) between
facilities and the department regarding the repair and renovation of Holt Hall; responsible for
having regular meetings with facilities about the progress of the renovation; periodically
inspecting space being renovated; liaison between electrician, plumber, etc. on project to make
sure departmental equipment, etc. have correct support; liaison about casework/layout of
renovated space, etc.

Coordinator for Departmental Moves (Offices, Teaching Labs, Research Labs, etc.):
Responsible for moving logistics for Phase | & 11 of Holt repair & renovation project, working
with faculty & staff to facilitate move of offices and labs, and serving as liaison between the
department and facilities regarding moving.
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Bradley R. Reynolds (Senior Lecturer)

B.S. in Chemistry, Tennessee Wesleyan College, 1996; M.S. in Environmental Science,
University of Tennessee at Chattanooga, 2003; Ed.D. in Learning and Leadership, University of
Tennessee at Chattanooga, 2013.

Although not really required to run and/or manage a research program or engage in research,
Dr. Reynolds nevertheless does so, mostly for his own satisfaction and for the advancement of
the University and the Department of Biology, Geology, and Environmental Science. Much of
his research has been pedagogical in nature. Specifically, as a part of his dissertation, he took
non-science majors to a local wetland and exposed them to nature and then charted the changes
that took place in their conservation ethic as a result of that exposure and as a result of their
exposure to me (having confirmed his own identity as a ‘transformational leader’). Dr.
Reynolds likewise provides support as a part of Dr. Thomas P. Wilson’s UTC Herpetology
Lab. Most recently they have been working on the prevalence of chytrid fungus in frogs at a
local wetland, and have recently described the evolution of Team Salamander as the longest
running group studies initiative at the University of Tennessee at Chattanooga, and together
they have examined the factors underlying the selection of Environmental Science as a major.

Sean Richards (UC Foundation Professor)

B.S. in Biology, Arkansas Tech University 1992; M.S. in Toxicology and Environmental Health,
University of Arkansas for Medical Sciences; Ph.D. in Environmental Toxicololgy, Texas Tech
University, 2000.

Due to unknown factors, Hamilton County, TN produces some of the lowest birthweight
infants in the United States. Dr. Richards has been working in conjunction with physicians and
scientists from Columbia University, University of Rochester, University of Michigan,
Erlanger Hospital, University of Salerno (Italy), and Southern Illinois University to determine
the cause of this effect. To facilitate this, they have collected >2000 human placentas from
Hamilton County residents and analyzed them for multiple metals. They have also found that
metal concentrations are correlated with multiple birth outcomes in Hamilton County.

Research being conducted in Dr. Richard’s laboratory is focusing on the effects of
pharmaceuticals on Daphnia magna. This is an emerging issue in the environment. As the
human population increases, so does the amount of direct and indirect consumption and
excretion of pharmaceuticals, both in veterinary and medical application. The effects of this
continual loading in the aquatic community are unknown. The goal of his laboratory is to
determine the compounds that may be the most harmful to aquatic organisms so that actions
may be taken to protect the environment, if necessary.

Another research focus of Dr. Richards’ is that of Chattanooga Creek, which runs through the
city of Chattanooga. This surface water was used as a dumping ground for many of the
industries in the Alton Park region of Chattanooga. Many people live around the creek and are
exposed to toxicants from the Chattanooga Creek. His laboratory is examining the types of
compounds present and the potential for effects in humans.
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Mark Schorr (UC Foundation Professor)
B.S. in Zoology, Southeastern Louisiana University, 1985; M.S. in Zoology, Mississippi State
University, 1988; Ph.D. in Fisheries Ecology/Management, Mississippi State University, 1994

Dr. Schorr’s primary research interest is stream fish ecology, with an emphasis on water
pollution issues and population/community ecology. Graduate and undergraduate students
working in his laboratory have conducted research to address the following problems: 1)
influence of coal mine drainage on stream water chemistry, habitat, and aquatic macrofauna
(macroinvertebrates, fishes, salamanders) in the Cumberland Plateau; 2) landscape-stream
relationships that involve watershed land use, riparian buffers, limnological parameters, and
macrofaunal assemblages in Ridge and Valley catchments; 3) localized effects of road culverts
on in stream habitat and fish assemblages in Blue Ridge catchments; 4) lotic macrofaunal
responses to stream restoration projects (artificial pools/riffles, constructed channels); and 5)
historical and contemporary patterns in the distribution and abundance of the introduced
redbreast sunfish (Lepomis auritus) and native congeneric sunfishes (Lepomis spp.;
Centrarchidae) in reservoirs in the Tennessee River drainage.

Joey Shaw (UC Foundation Professor)

B.S. in Biology. The University of Tennessee at Chattanooga, 1998; M.S. Botany. University of
Tennessee, Knoxville, 2001; Ph.D. in Botany. University of Tennessee, Knoxville, 2005.

Dr. Shaw’s research interests have three foci. First, he is interested in alpha-taxonomy of
plants and biodiversity surveys. In this capacity, his lab is focused on local to regional floristic
investigations and environmental impact assessments. These research projects contribute
specimens to herbaria and data regarding species of conservation concern and they ultimately
lend themselves to websites and books, like the Guide to the Vascular Plants of Tennessee.
Second, he has been working for nearly ten years toward biocollections digitization, which is
making all 900,000 herbarium specimens in the state of Tennessee available through state,
regional, national, and international data portals. Third, he employs modern tools from
genetics toward molecular systematics studies of plants, especially plums, cherries, apricots,
peaches, chestnuts, and the genus Clematis. This research had led to an offshoot focused on
studying the varying rates of evolution of separate noncoding portions of the chloroplast
genome.

Henry Spratt (Professor)
B.S. in Applied Biology, Georgia Institute of Technology, 1977; M.S. in Applied Biology.
Georgia Institute of Technology, 1980; Ph.D. in Microbiology. University of Georgia, 1985.

With a Ph.D. in Microbiology, and trained in classical, lab-based microbiology, Dr. Spratt’s
graduate research focused on the field of biogeochemistry, studying microbes in different
environments. Over the years he has been most interested in the prokaryotic biology of soils in
either wetlands or temperate forests. He has directed one long-term study (nine years) of
carbon and sulfur cycling in soils of Missouri Ozark forests subjected to timber cutting.
Another human disturbance to natural ecosystems Dr. Spratt has studied in detail is the impact
of sulfur pollution (via acid precipitation, or due to acidic mine drainage) of freshwater
wetlands, and the role that sulfate reducing bacteria in those wetlands might play in
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maintaining the pH balance of local streams. He also has experience studying marine wetlands
(both salt marshes and mangrove swamps) relative to microbial manganese oxidation. Several
students of his have conducted research on the use of bacterial batteries in the degradation of
polycyclic aromatic hydrocarbons and organic matter associated with raw sewage. Dr. Spratt
has been involved with two collaborative projects with TVA to study the impact of coal ash
leachates on water quality. Through another collaboration, this time with colleagues in UTC’s
College of Engineering, he and several of his students have studied roles that bacterial growth
might play in the clogging of pervious concrete increasingly used in parking lots and on certain
roads to reduce rates of runoff. Through collaborations with colleagues in UTC’s Physical
Therapy department he has recently formed a research group focused on infection control in
outpatient clinics. To date they have conducted three studies focused on therapeutic ultra
sound, dry needing, and massage. In each case they have sampled clinic environments
associated with the different practices to determine whether potential pathogens are present.
They have detected methicillin resistant Staphylococcus aureus (MRSA) on gel bottles used
for ultrasound, and on bottles of massage lotion. The infection control group is about to initiate
their first project in collaboration with Erlanger Hospital to sample the neonatal intensive care
environment to determine whether potential pathogens are present in the unit.

John Tucker (Department Head & Professor)

B.S. in Biology, Stetson University, 1981, J.D., University of Florida College of Law,
Gainesville, Florida, 1988; LL.M., Magna Cum Laude, Environmental and Natural Resources
Law, Northwestern School of Law of Lewis & Clark College, Portland, Oregon, 1998. —
Environmental law and policy related to biodiversity conservation and ecosystem management.

As department head, Dr. Tucker is responsible for overall administration of the department.
Dr. Tucker’s research program is largely on hold due to the time demands of serving as
department head. The objective of his research program is to research and analyze important
environmental law and policy issues. Recent topics of interest include environmental justice
and hazardous substances, air toxics, sustainability, riparian buffers, water management, the
BP Qil Spill, and the Apalachicola, Chattahoochee, and Flint River interstate dispute.

Thomas P. Wilson (UC Foundation Associate Professor)

A.S. in Biology, College of Lake County, 1990; B.S. in Zoology with a minor in Chemistry,
Eastern Illinois University, 1992; M.S. in Zoology, Eastern Illinois University, 1994; Ph.D. in
Environmental Science and Public Policy, George Mason University, 2002, Post-Doc in Aquatic
Ecology, Tennessee Aquarium, 2005; GISP in Geospatial Sciences, GIS Certification Institute,
2009. — Spatial Ecology and Population Biology of Amphibians and Reptiles

Dr. Wilson is passionate about working with students so they can become independent
scientists and forward thinkers. He is a broadly trained scientist who holds advanced degrees in
Zoology, Environmental Science and Public Policy, and a certification as a Geographic
Information Systems Professional (GISP). In short, he is a seasoned field biologist who enjoys
the outdoors and excels at solving problems in the field. He is comfortable working with a
variety of aquatic and terrestrial taxa and began his career researching the effects of landscape
level changes on free-ranging populations of vertebrates. During this time, Dr. Wilson worked
with several endangered and threatened (E&T) species from a variety of habitats. Some of
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these E&T species include Spotted Turtle, Bog Turtle, Wood Turtle, Blanding’s Turtle, Timber
Rattlesnake, and Eastern Massasauga Rattlesnake. The main focus of this research was tied to
demographics, spatial ecology and habitat selection; and, his general interests still lie there
today. However, his current research focuses less on E&T species and is more in line with
keeping the common species common. Since his arrival at UTC, he has established two long-
term studies concerning amphibians and freshwater turtles, and not surprisingly much of this
research focuses on population viability and spatial ecology. Specifically, Dr. Wilson has
designed a series of green-ways to study amphibian landscape dynamics so that managers can
make adaptive conservation and management strategies. He accomplished this by blending
life-history data with conservation genetics, restoration ecology and GIS. Dr. Wilson has
always maintained an interest in solving field related problems. His background in classical
ecological analyses developed an interest in designing new methods for measuring and
monitoring biodiversity, and evaluating the statistical biases associated with sampling
vertebrates in various habitats. To this end, he has collaborated with scientists in the public and
private sectors in an effort to encourage decision makers to standardize ecological and
environmental census techniques. The students working in his laboratory are using descriptive,
comparative, and experimental studies to answer questions about the ecology of Ambystomatid
salamanders, Hylid frogs, and freshwater turtles at different geospatial scales.

4.1.1.2 Geology Faculty
Amy Brock-Hon (Associate Professor of Geology)

B.S. Geology, Oklahoma State University, 1999; M.S. Geoscience, University of Nevada, Las
Vegas, 2002; Ph.D. Geoscience, University of Nevada, Las Vegas, 2007

Dr. Brock-Hon currently investigates the development of late-stage petrocalcic horizons in
semi-arid regions and the linkage of geomorphic, tectonic, and paleoclimatic changes to
pedogenesis in these ancient soils. She is interested in the mode and timing of pedogenic
silicate clay and barite formation and utilizes mineralogical and micromorphological
techniques. She also holds interest in the genesis and formation of large depressions atop the
Cumberland Plateau in Tennessee and the overall geomorphic development of the plateau.

Habte Giorgis Churnet (UC Foundation Professor)
B. Sc. in Geology, Haile Selassie | University, Ethiopia, 1969, M.S. in Geophysics, Leeds
University, United Kingdom, 1972; Ph.D., in Geology, University of Tennessee, 1975

Dr. Churnet’s research interest broadly lies in revealing the origins, formations, and
deformation of rocks and economic mineral deposits with emphasis on the southeastern USA.

Ann E. Holmes (Mildred Routt Distinguished Teaching Professor)
BA in Geology, University of Tennessee at Chattanooga, 1976, M.S. in Geology, University of
Alabama, 1981, PhD in Geology, Columbia University, 1996.

Dr. Holmes conducts stratigraphic and paleontological research with undergraduate Geology
majors, University Honors students, and education majors locally, regionally and
internationally (Bahamas). She also co-teaches the Tropical Island Ecology and Geology class
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with Dr. Dawn Ford, has developed and taught online Geology classes in Physical Geology &
lab 1110 and Geology of National Parks 1025, and is responsible for the scheduling of classes
for the Geology Program.

A.K.M. Azad Hossain (Assistant Professor)

B.Sc. in Geology, University of Dhaka, 1995; M.Sc. in Geology, University of Dhaka, 1998;
M.S. in Engineering Science (Geological Engineering), University of Mississippi, 2004; Ph.D. in
Engineering Science (Geological Engineering), University of Mississippi, 2008.

Dr. Hossain’s research interests focus on the application of GIS, Remote Sensing, and Spatial
Analysis in different areas of earth and Environmental Science. He is specifically interested in
quantitative estimation of different geophysical variables in terrestrial and aquatic
environments using remotely sensed data acquired in optical and microwave portions of the
electromagnetic spectrum.

Recent and past research activities of Dr. Hossain include: coupling GIS and remote sensing
techniques with numerical models to better understand our physical environments and the
impact of human-environment interactions; integration of GIS and remote sensing techniques
with hydrodynamic models for modeling watershed processes, free surface flow,
sediment/pollutant transport, water quality, dam/levee breach, and decision support systems for
integrated watershed management; and, potential of remote sensing techniques and available
remotely sensed data in land use land cover mapping, flood and drought monitoring, crop yield
forecasting and damage assessment, detection/ prediction of shallow surficial levee failure and
estimation/mapping soil moisture in semi-arid environments.

Jonathan W. Mies (Robert Lake Wilson Professor of Geology)

B.S. in Geology, University of New Hampshire, 1981; M.S. in Geology, University of North
Carolina at Chapel Hill, 1987; Ph.D. in Geology, University of North Carolina at Chapel Hill,
1990.

In the area of structural geology, Dr. Mies' present research interests include shaped structures,
e.g., folds, as post-orogenic stress guides in the upper crust, and modern methods of kinematic
and stress and strain analysis; in the area of mineralogy, they include powder X-ray diffraction
and forensic mineralogy; and in the area of regional geology, they include structure, tectonics,
and terrain boundaries of the southern Appalachians. He advises our students in each of these
areas for their capstone research projects (GEOL 4800 and GEOL 4900). He also has a
budding interest in seismology.

Wayne K. Williams (Laboratory Coordinator /Teaching Associate of Geology)
B.S. in Geology, University of Tennessee at Chattanooga, 1979, M.S. in Geology, Memphis
State University, 1980.

4.1.2 Academic Credentials of Part-Time Faculty

At least 26 part-time faculty members and have taught undergraduate courses over the past five
years. Twenty-five of the part-time faculty taught in the Division of Biology and Environmental
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Science and two of the part-time faculty taught in the Division of Geology. Among the part-time
faculty, seven possess a Ph.D., 18 possess a master’s degree (15 M.S.’s, two M.Ed.’s, one M.A.),
and one was enrolled in the BGE graduate program (32 completed hours) at the time of
employment. These part-time faculty play a critical role in sustaining high-demand course
offerings for introductory, general education courses such as Principles of Biology, Introduction
to Environmental Science I, Conservation of Biodiversity, and Physical and Historical Geology.
Meeting the enrollment demand for these courses aids in the timely graduation of our BGE
students. Part-time faculty also serve to alleviate student credit hour production for our full-time
faculty, which allows those faculty to advance the Biology, Geology, and Environmental
Sciences programs through faculty development, research, advisement and new course
development.

Andrea Benson
M.S. Environmental Science, University of Tennessee at Chattanooga, 2012. Principles of
Biology I Lab and Human Physiology Lab

Wanda Bramblett
M.Ed. Secondary Education, University of Tennessee at Chattanooga, 2015. Principles of
Biology I Lab and Human Anatomy Lab

Gregory Brodie

M.S. Engineering Geology, Purdue University, 1979. Introduction to Environmental Science I,
Geology of the National Parks, Current Geological Perspectives of Earth, Environmental
Geology

Brianna Burnette
M.S. Nursing, Southern Adventist University, 2011. Human Anatomy Lab

Nikki Carpenter
M.S. Environmental Science, University of Tennessee at Chattanooga, 2016. Principles of
Biology I Lab

Andrew Carroll
M.S. Environmental Science, University of Tennessee at Chattanooga, 2002. Geographic
Information Systems

John Fitzpatrick
Ph.D. Philosophy, University of Tennessee. (Lecturer - Department of Philosophy and Religion).
Values and the Environment

Dawn Ford
Ph.D. Public Health, Walden University. (Executive Director — Walker Center for Teaching and
Learning). Conservation of Biodiversity and Tropical Island Ecology and Geology.
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Elizabeth Forrester
M.S. Life Cycle Biology, M.S. Molecular Biology, University of Kentucky, 2001. Principles of
Biology Il

Stephen Jones
Ph.D. Wildlife Biology, Clemson University. Ecology

Justin Hunteman
M.S. Geosciences, Murray State University, 2003. Geographic Information Systems

Daniel Huser
M.S. Environmental Science, University of Tennessee at Chattanooga, 2009. Principles of
Biology I Lab

Carol Kimmons
M.S. Entomology and Plant Pathology, University of Tennessee, Knoxville, 1989. Conservation
of Biodiversity and Introduction to Environmental Science |

John Kimmons
M.S. Biology, University of New Mexico, 1969. Principles of Biology I and Il

Claire Landis
M.S. Geology, University of Wyoming, 2013. Physical Geology and Historical Geology Lab

Robert Litchford
Ph.D. Parasite Physiology and Biochemistry, Rice University, 1965. Coral Reef Ecology and
Remote Sensing and Imagery Analysis

Laura Marsh
M.S. Environmental Science, University of Tennessee at Chattanooga, 2015. Introduction to
Environmental Science |

Shannon McCarragher
Ph.D. Geography, Northern Illinois University, 2015. (Assistant Professor — Department of
Social, Cultural, and Justice Studies). World Resources

Helen McDearman
M.Ed. Natural Sciences, University of Tennessee at Chattanooga, 1996. Principles of Biology |
and Human Physiology

Ardyce Mercier
B.S. Environmental Science Biology, University of Tennessee at Chattanooga, 2013.
Introduction to Environmental Science Lab
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Colleen Mikelson
M.S. Environmental Science, University of Tennessee at Chattanooga, 2011. Conservation of
Biodiversity

Sabrina Novak
M.S. Environmental Science, University of Tennessee at Chattanooga, 2004. Conservation of
Biodiversity

Dennis Plaisted
Ph.D. Philosophy, University of California Santa Barbara. (Associate Department Head and
Associate Professor — Department of Philosophy and Religion). Values and the Environment

Joseph Simpson
M.S. Environmental Science, University of Tennessee at Chattanooga, 2013. Principles of
Biology I Lab and Introduction to Environmental Science Lab

Joshua Smith
M.S. Environmental Science, University of Tennessee at Chattanooga, 2009. Principles of
Biology I Lab

Alice Tym
M.A. Geography, University of Florida. (Instructor — Department of Social, Cultural, and Justice
Studies). World Resources

4.1.3 Faculty credentials and courses in which they teach
4.1.3.1 Biology

In the Division of Biology, our faculty are well prepared to teach core course offerings
(introductory biology, genetics, ecology, and evolution) as well as offer a wide range of upper
division courses in our undergraduate curriculum.

Introductory Biology: We offer three introductory Biology courses, BIOL 1110 (with BIOL
1110L), BIOL 1120 (with BIOL 1120L), and BIOL 1130 (lecture, only). Introductory Biology
lectures are generally taught by instructors and tenure-track faculty. Laboratory sections are
coordinated by our faculty associate, who holds a PhD in Ecology. Lab sections are typically
taught by graduate assistants or instructors.

Core courses: Basic ecology (BIOL 3060) is taught by faculty members with ecology
backgrounds including Aborn, Boyd, Hayes, Klug, Schorr, and Wilson. Genetics (BIOL 3250) is
taught by faculty with backgrounds in genetics including Barbosa, Carver, and Kovach.
Evolution (BIOL 3350) is taught by faculty with evolutionary backgrounds including
Chatzimanolis, Beasley, and Klug.

Elective courses: The diverse backgrounds of our full-time tenure-track and adjunct faculty allow
for a diverse offering of elective Biology courses. Some examples include animal behavior,
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animal physiology, behavioral ecology, biogeography, cell biology, comparative vertebrate
zoology, development vertebrate embryology, dendrology, entomology, global change biology,
human development and disease, immunology, invertebrate zoology, limnology and reservoir
ecology, microbial ecology, mycology, parasitology, plant morphology, plant physiology,
principles of microbiology, urban gardening, and virology.

4.1.3.2 Environmental Science

In the Division of Environmental Sciences, our faculty are well prepared to teach core course
offerings (Introduction to Environmental Science | and 11) as well as offer a wide range of upper
division courses in our undergraduate curriculum.

Introduction to Environmental Science: We offer two introductory courses, ESC 1500 (with ESC
1500L) and ESC 1510 (with ESC 1510L). Lectures are taught by instructors and tenure-track
faculty. Labs are taught by instructors, graduate teaching assistants, and adjunct faculty.
Occasionally a tenure-track faculty person will teach a section of ESC 1500 lab. Instructors also
teach ESC 2500 (World Resources).

Core courses: Maps and Mapping (GEOG 2210) is taught by a geography faculty member. Basic
ecology (BIOL 3060) is taught by faculty members with ecology backgrounds including Aborn,
Boyd, Hayes, Klug, Schorr, and Wilson. Genetics (BIOL 3250) is taught by faculty with
backgrounds in genetics including Barbosa, Carver, and Kovach. Evolution (BIOL 3350) is
taught by faculty with evolutionary backgrounds including Chatzimanolis, Beasley, and Klug.
Environmental Survey Methods (ESC 3400), Air and Water Pollution Control (ESC 3600), and
Limnology and Reservoir Ecology (ESC 4520), are taught by Wilson, Richards, and Schorr,
respectively. Environmental Law and Agencies (ESC 4100) is taught by environmental law
specialist Tucker. Values and the Environment (ESC 4840) is taught by Reynolds and Plaisted.

Elective courses: The diverse backgrounds of our tenure-track and adjunct ESC faculty (and
some of our instructors) allow for a diverse offering of elective Environmental Science courses.
Most of the courses are cross-listed with Biology. Some examples include environmental survey
methods, global change biology, limnology and reservoir ecology, microbial ecology, and
remote sensing and imagery analysis.

4.3.1.3 Geology

In the Division of Geology, our faculty are well prepared to teach general education course
offerings as well as a wide range of upper division core courses and electives in our
undergraduate curriculum. Three of our faculty hold graduate faculty status and may teach
graduate courses and sit on graduate committees.

General Education courses: Tenured and tenure-track faculty and a laboratory manager offer
introductory courses in Geology, including Physical Geology (GEOL 1110, with lab GEOL
1110L) and Historical Geology (GEOL 1120, with 1120L). Geology of National Parks (GEOL
1025) is occasionally taught by tenured faculty.
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Core Courses: The diverse backgrounds of our full-time tenured and tenure-track faculty allow
for course offerings designed to provide students with quality instruction in

Geology. Core courses taught by Geology faculty and required of the B.S. Geology: Geology
and B.S. Geology: Environmental Geology degrees include Physical Geology, Historical
Geology, Mineralogy, Petrology, Sedimentary Rocks and Stratigraphy, Structural Geology,
Geology and Senior Seminars, Paleontology and Field Methods in Structural Geology (both
required of B.S. Geology: Geology major), and Hydrology and Environmental Geology (both
required of the B.S. Geology: Environmental Geology major).

Elective Courses: Tenured and tenure-track faculty also contribute to various elective courses
available to students in the program. These include Oceanography, Geology of Tennessee, Soil
Properties, Genesis and Development across the Landscape, Dynamic Earth, Fossil Fuels, X-ray
Diffraction, Field Experience, Tropical Island Ecology and Geology, Geomorphology and Earth
Surface Processes, GIS for Geology, Geological Remote Sensing, and Economic Geology.

Graduate Level Courses: Two faculty teach graduate level courses that service Engineering and
Environmental Science graduate degrees. These courses are GIS for Geologists, Geological
Remote Sensing, and Hydrology.

4.1.4 Quality of Teaching

Despite high academic standards, the Department has received favorable student assessments of
our teaching performance. Faculty at the university are evaluated by students in each class they
teach during the academic year on the following seven evaluation items.

1. The instructor is willing to help students.

2. The instructor encourages students to be actively engaged in learning the content of this

course.

The instructor provides timely feedback on assignments and exams.

4. The instructor includes activities and assignments that help students learn the content of this

course.

The instructor clearly communicates expectations of students for this class.

The instructor expects high quality work from students.

7. Overall, this class has provided an excellent opportunity for me to increase my knowledge
and competence in its subject.

w

o o

Sample data of student rating of faculty in all BGE courses from fall semesters of 2013 to 2016
show that for all seven evaluation items, student ratings of BGE faculty are within 2.27% of the
average College and university-wide ratings (see Table 4.2). Based on a seven-point scale (0=
Unable to Judge, 1= Completely Disagree, 2= Mostly Disagree, 3= Slightly Disagree, 4= Neither
Agree nor Disagree, 5= Slightly Agree, 6= Mostly Agree, 7= Completely Agree), more than half
of all BGE students surveyed gave faculty the highest rating (7= Completely Agree). The mean
score of BGE faculty is 6.00 or greater for all evaluation items, with the exception of the
category “inclusion of activities and assignments that help students learn the content of the
course” (mean score= 5.95).
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As indicated by student evaluation of our faculty, the BGE Department has a reputation for
exceptional teaching that both upholds academic rigor and fosters student success. Across all
semesters sampled, the highest scored item for the department is the expectation of high quality
work from students, which is 0.615% lower than the College and university-wide mean scores.
The BGE faculty are also dedicated to student success, as demonstrated by the department’s
second-highest scored item of a willingness to help students, which is 1.56% and 1.87% lower
than the College and university-wide ratings, respectively. The lowest overall rating for
departmental faculty is the inclusion of activities and assignments that help students learn course
content, which is 2.14% and 1.98% lower than the College and university-wide ratings,
respectively. One challenge faced by the department is meeting the demands of student
enrollment, particularly in introductory courses. To accommodate enrollment, most introductory
courses are quite large (60 - 150 students per lecture), which necessitates a limited number of
activities and assignments and could account for the lower, albeit still favorable, mean score for
this item. Overall, the quality of BGE instruction is consistent across the Biology, Geology, and
Environmental Science Programs, is well regarded by students (mean score of 6.16 and median
of 7.0), and is continuously developed through the annual EDO process in which every faculty
member reviews student evaluations and works to adjust his or her teaching methods accordingly
(see Section 4.4).

Table 4.2 Mean score of student responses to seven faculty evaluation items for fall semesters
2013 to 2016. (Score: 0= lowest; 7= highest)

BIOL GEOL ESC BGE CAS UTC
1. The instructor is willing to help  6.34 6.18 6.35 6.29 6.39 6.41
students.
2. The instructor encourages 6.30 6.15 6.30 6.25 6.32 6.34
students to be actively engaged
in learning the content of this
course.
3. The instructor provides timely  6.12 6.00 6.12 6.08 6.18 6.17
feedback on assignments and
exams.
4. The instructor includes 6.00 5.87 5.99 5.95 6.08 6.07
activities and assignments that
help students learn the content
of this course.
5. The instructor clearly 6.11 5.87 6.11 6.03 6.17 6.13
communicates expectations of
students for this class.
6. The instructor expects high 6.49 6.38 6.51 6.46 6.50 6.50
quality work from students.
7. Overall, this class has provided 6.13 5.88 6.11 6.04 6.14 6.14
an excellent opportunity for me
to increase my knowledge and
competence in its subject.
Mean Score (Items 1-7) 6.21 6.21 6.05 6.16 6.25 6.25
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* BGE-Biology, Geology and Environmental Science, CAS-College of Arts and Sciences
4.2 Faculty Number and Program Needs and Teaching Loads

Policies for assigning and reporting faculty workload have changed during the five-year review
period. Chapter 3 of the UTC Faculty Handbook establishes general criteria and expectations for
faculty performance in three broad areas: Instructional and Advisement Activities, Research,
Scholarly, and Creative Activities, and Professional Service Activities. In the instruction area,
the Chapter 5 of the handbook states the normal course load for faulty member is twelve
semester hours. Advising and counseling students is considered to be part of the teaching
obligation. Adherence to the twelve semester hour requirement varied among UTC programs.

In BGE, all tenured and tenure-track faculty are expected to establish productive research
programs, and the standard teaching assignment includes a one course release for research.
Precise accounting is difficult, however, when contact hours often far exceed credit hours
associated with teaching lab courses. In BGE, most courses have associated labs, and typically
the lab portion equates to one credit hour, yet the lab contact hours vary from two to four. Thus,
providing one course release and consistently achieving a true nine semester hour load has been
unrealistic. Over time, BGE evolved to an approach that focuses on contact hours and the
number of course preparations, with the goal being nine contact hours and no more than three
course preps. BGE has treated preps for two different meetings of the same lab course as two
separate preps. Thus, a semester assignment for a faculty member might involve one lecture
section of a course plus two separate lab meetings of the same course. Another faculty member
might be assigned one lecture course, one related lab course, and one unrelated lab course.
Another faculty member might be assigned three different three hour lecture courses.
Understanding that not all courses and labs require identical effort, the BGE course scheduler
Senior Associate Head, who serves as the BGE course scheduler, consults with faculty members
on a yearly basis, considers their preferences, and seeks to assign teaching load equitably. Given
the variation in credit hours and contact hours associated with BGE lecture and labs, actual
contact hour load for faculty receiving a one course release generally varies between seven and
10 contact hours. Some faculty may be assigned a lighter load one semester that is offset with a
heavier load another semester. Using this approach, BGE has been able to teach the courses
required for students to progress through degree programs, provide modest research releases to
faculty, and conform to UTC workload policies.

During the review period the university and college began moving toward an average SCH
production model based on Delaware national norms, and away from a course credit or contact
hour basis. It turns out that BGE contact hour/number of preps approach results in average SCH
production that meets or exceeds Delaware national norms. Thus, BGE has continued its
practice of primarily considering contact hours and number of preps when assigning teaching
load.

In 2016, CAS adopted a new workload policy intended to include the Delaware norm approach
for teaching load and better recognize and categorize the other areas of faculty effort. This was
in part a response to an institutional need to account for and report non-teaching related faculty
activities, including scholarly activity and service. BGE is now in the process of implementing
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the new CAS policy. The policy embraces Delaware SCH norms, but creates reasonable ranges
of acceptable individual faculty effort. The new policy is described in some detail in the
following section.

4.2.1 Departmental workload model

The departmental workload model follows the policy adopted by the UTC College of Arts and
Sciences in November 2016. The policy covers full-time faculty in the College as defined in
Chapter 3 of the UTC Faculty Handbook. The annual period of the workload assignment for each
full-time faculty member is commensurate with the annual period of the faculty member’s
appointment, typically either for 9- or 12-month periods.

The following text is taken directly from the UTC College of Arts and Sciences workload policy:

As described in the UTC Faculty Handbook, a faculty member’s assignment serves to further
the “three broad substantive areas” which define how UTC accomplishes its mission:
Instruction, Research and Public Service.

However, the College recognizes that the entirety of this assignment may not be adequately
captured by these three areas alone or by a simple measurement of hours of work.
Accordingly, we may view all of a faculty member’s workload as falling broadly within four
general areas: teaching, scholarship, service, and additional faculty obligations. These terms
are elaborated on below. The efforts from each area should sum to a total of 100% effort.

Teaching Workload (50-90% of effort)

The College hosts a broad and diverse collection of academic departments, and acknowledges
the differences that varied disciplines and instructional modes require. The National Study of
Instructional Costs and Productivity (colloquially known as The Delaware Study) provides a
set of department-specific productivity measures, typically in terms of student credit hours (or
SCH), and the College shall annually set average teaching workload expectations based on
these measures.

Consistent with the UTC Faculty Handbook, this teaching workload carries with it certain
implicit responsibilities, essential to the job but difficult to capture by a measurement of SCH.
These include, but are not limited to: careful preparation for classes, development and
distribution of a clear syllabus, fair and prompt grading of student work, freely given
academic assistance through regular office hours (a minimum of three hours per week, when
teaching at least one class), submission of midterm and final grades ahead of deadline, and
informed advisement for student class progression.

Finally, faculty may serve their department by mentoring students, undergraduate or graduate,
on an honors project or thesis.

Scholarship Workload (20-40%)
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Chapter 5 of the UTC Faculty Handbook states that full-time faculty have a responsibility to
“advance knowledge in their respective academic disciplines through individual research,
creative writing and analysis (n.b. and creative achievement in the arts), and presenting
papers at colloquiums or professional meetings”. This provides the basis for a standard
scholarship workload for faculty whose position is defined to have such an expectation.

The expectation of scholarship applies primarily to tenured or tenure-track faculty. Non-
tenure-track faculty will generally be exempt from this expectation.

Service Workload (10-20% of effort)

Full-time faculty have a responsibility to commit themselves to “a reasonable amount of
service on university-wide committees” and to participate “in department, college and
university faculty meetings” and activities. Some faculty may also contribute public service to
the broader community, at the local, state, national, or international level. Further, faculty may
contribute to their discipline through service to scholarly publications, recognized professional
organizations, or program evaluations for other institutions.

Service that faculty perform within a partial administrative role within their department or the
College, say as an associate department head or program director, is also counted within this
area.

The totality of these efforts is a faculty member’s service workload.

Additional Faculty Obligations

University faculty have additional obligations that do not clearly fall within one of the above
areas. These include, but are not limited to (i) mentoring junior faculty within one’s
discipline; (ii) participation in at least two commencements (either graduate or undergraduate)
per academic year (T/TT faculty only); (iii) attendance at the College of Arts & Sciences
convocation, held on Reading Day each spring semester.

These responsibilities fall within the general area of additional faculty obligations.

College Level Guidelines for Workload

Teaching Workload Guidelines

Each department head will be responsible for assigning individual fall semester teaching
workloads in an equitable manner that serves student, programmatic, and institutional needs.
Those individual fall semester teaching workloads should also be consistent with guidelines set
out in each department’s bylaws. Finally, the department productivity average should reach at
least 95% of the expectation set by the College.

Within those fall semester assignments, individual faculty teaching workload assignments
should adhere to the ranges shown in Table 4.3.
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Table 4.3 Fall semester teaching workload guidelines

Faculty Type Minimum Teaching Maximum Teaching
Workload Workload

Tenured/Tenure-track Faculty 50% of expectation 150% of expectation

Non-TT Faculty 100% of expectation 200% of expectation

In the above table, note that the expectation will depend both on the rank and the specific
discipline of the faculty member.

Exceptions to these ranges may be granted on a per-semester, per-faculty basis with prior
approval of the College.

Each department head will be responsible for assigning individual spring semester teaching
workloads in an equitable manner that serves student, programmatic, and institutional needs.
Those individual spring semester teaching workloads should also be consistent with
guidelines set out in each department’s bylaws. Finally, individual spring semester teaching
workloads can be used to address uneven faculty loads that arose in the prior fall semester.

Each faculty member’s role within the department should be considered carefully when the
department head assigns teaching workloads. For example, a faculty member who is also an
associate department head or program coordinator may have a fall workload at the lower end
of the ranges given above. Such roles may also be considered when assigning individual spring
workloads.

The differentiation among faculty types provides for appropriate teaching loads for faculty
members with a research, scholarship, or creative activity expectation. Faculty members who
maintain scholarly productivity, as defined by the department’s bylaws (see below), will
remain eligible for a lower teaching load to permit continued activity.

Scholarship Workload Guidelines

Each academic department shall establish through its bylaws minimum research, scholarship,
or creative activity workload guidelines, subject to approval by the College. These guidelines
should be based on the continuation of and the production of measurable results from that
work. Within annual EDO evaluations (see Section 4.4), the head of each department will be
responsible for assessing each faculty member against the department’s research, scholarship,
or creative activity workload guidelines.

Service Workload Guideline

Within annual EDO evaluations, the head of each department will be responsible for assessing
each faculty member’s service within the expectations set forth in the UTC Faculty Handbook
and the department’s bylaws.

A defined role within a department, such as associate department head or program coordinator,
may account for a majority of a faculty member’s service workload. Of course, in their roles as
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tenured faculty, associate heads and program coordinators are required to serve on rank, tenure,
and promotion committees.

Guidelines for additional faculty obligations

In order to meet expectations for rank, all tenured and tenure-track faculty should fulfill the
additional faculty obligations outlined in Section 2.5.

Lecturers, clinical instructors, and visiting faculty are exempt from those additional faculty
obligations.

4.2.2 Faculty course workloads across the department

Among the stated goals of the Department are the following: 1) “To provide a mechanism to
reduce teaching loads for faculty who are actively involved in research requiring the submission
of external funding proposals and/or submission of articles to peer-reviewed journal of national
and international scope;” 2) “To provide a mechanism to reduce teaching loads for the first two
years for new faculty actively involved in research;” and, 3) “To maintain graduate faculty
teaching loads at levels commensurate with graduate faculty teaching loads at peer institutions.”
The department has endeavored to reduce teaching loads for faculty and others involved in
research via several mechanisms. These include the use of graduate teaching assistants to teach
laboratories in our introductory Biology and Environmental Science sequences and the use of
double lecture sections (i.e., dividing large groups of students into two sections that meet at the
same time in the same room, in essence giving those who teach large numbers of students credit
for twice the number of contact hours). In addition, the institution offers opportunities to earn
partial reductions in course loads by providing research fellowships through the UTC Office of
Research and Sponsored Programs.

Nearly all upper division courses are taught by full-time faculty, who also teach some lower-
division undergraduate courses. We need more full-time faculty and graduate student teaching
assistantships to help meet the needs of both students and the university. During the Fall
Semester 2016, 94% of the credit hour production in BGE was provided by regular faculty
members (i.e., either tenure-track faculty or lecturers). The remaining 6% of credit hour
production in Biology was attributable to adjunct faculty. As a department, the credit hour
production by regular faculty members has risen 7% since 2010. To partially offset the overall
increase in student credit hours (from 8,000 to 11,000 during the past five years) the hiring of
lecturers has for Biology and Environmental Science courses has prevented precipitous increases
in teaching load for tenure-track faculty. The ability to attract and retain quality adjunct faculty
members has been a persistent problem for the department, due in large part to the low pay
received by these adjunct faculty.

The Student Credit Hour Production per full-time faculty equivalent (FTE) for our departmental
faculty (taking into account only the regular faculty members) was higher than the university
average in all five of the past five years, and higher than the average for the College of Arts and
Sciences in two of the past five years (Table 4.4). With adjuncts included in this number, the
Student Credit Hour Production per FTE Faculty exceeded both the College and university
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averages for each of the past five years (Table 4.5). Thus, despite our efforts to reduce teaching
workloads for faculty involved in research, our faculty have remained among the most prolific at
this institution in the production of student credit hours. To reflect the departmental teaching
workload, Table 4.6 compares the department and college’s SCH output. Importantly, the
department’s elevated SCH production compared to the college and university (Tables 4.4-4.6) is
created/maintained with the teaching support provided by lecturers and graduate teaching
assistantships.

Table 4.4 Student Credit Hours/Full-time Faculty Members/Semester

Fall 2012  Fall 2013 Fall 2014  Fall 2015 Fall 2016

UTC 312.1 307.3 307.7 316.2 306.3
College of Arts & Sciences  369.9 368.6 372.6 363.0 361.4
BGE 377.5 369.1 350.3 362.0 356.4

Table 4.5 Student Credit Hours/Full-time Faculty Members/Semester (Adjuncts included)
Fall 2012  Fall 2013  Fall 2014  Fall 2015 Fall 2016

UTC 237.9 248.8 255.6 265.3 261.6
College of Arts & Sciences 280.6 296.4 302.0 302.7 311.2
BGE 346.1 342.7 325.3 330.1 334.8

Table 4.6 Student Credit Hours/Tenured and Tenure-Track Faculty Members/Semester

Undergraduate Graduate Total
Fall 2014 Fall 2015 Fall 2014 Fall 2015 Fall 2014 Fall 2015
UTC 203 223 23 27 226 250
College of Arts & Sciences 236 254 8 7 244 263
BGE 255 273 11 7 265 280
National Norm* wx 192 e 15 il 195

*National Norms include institutions who submitted to the Delaware Cost Study with a similar
institutional Carnegie classification: Comprehensive Master's Programs. Figures are averages
of the norms for Biology, Geology, and Environmental Science disciplines.

** Data not available for Fall 2014

4.3 Faculty Diversity

The BGE faculty consists of more males than females, with most individuals being Caucasian
(Tables 4.7 and 4.8). As a whole, the BGE faculty have less ethnic, racial and gender diversity
than the College of Arts and Sciences (CAS) and the university (UTC). Numerous ethnicities are
represented in the CAS and UTC faculty, whereas BGE faculty are comprised of three ethnic
groups (Caucasian, Black, and Asian). Among the full-time BGE faculty, the percentage of
Caucasian individuals is similar to the percentage in CAS and UTC; the percentage of Black
individuals is higher than the percentage in CAS and UTC; and the percentage of Asian
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individuals is lower than the percentage in CAS and UTC. Among the part-time BGE faculty, the
percentage of Caucasian individuals is higher than the percentage in CAS and UTC, and no other
ethnicities are represented. The percentage of female full-time faculty in the BGE Department is
lower than the percentage in CAS and UTC.

Within the full-time BGE faculty, the percentage of female tenured/tenure-track faculty is very
low at 26% (6 females out of 23 tenured/tenure-track faculty). The percentage of female part-
time faculty in the BGE Department is higher than percentage in CAS and UTC. The department
recognizes the gender, racial and ethnic disparities apparent in Tables 4.8 and 4.9 and is
committed to increasing diversity among faculty, particularly through the recruitment and
retention of women and people of under-represented groups.

Table 4.7 Ethnic backgrounds of BGE, CAS and UTC faculty in Fall 2016.

Full Time Faculty Part Time Faculty
N % N %

UTC
American Indian 2 0.4% 0.0%
Asian 33 7.1% 4 1.7%
Black 33 7.1% 10 4.3%
Hispanic 10 2.2% 3 1.3%
Multiracial 1 0.2% 2 0.9%
Native Hawaiian 1 0.2% 0.0%
Unknown 0.0% 2 0.9%
White 384 82.8% 210 90.9%
Total 464 100.0% 231 100.0%
CAS
American Indian 1 0.4% 0 0.0%
Asian 15 5.9% 1 1.0%
Black 16 6.3% 3 3.1%
Hispanic 7 2.8% 3 3.1%
Multiracial 1 0.4% 0 0.0%
Native Hawaiian 0 0.0% 0 0.0%
Unknown 0 0.0% 0 0.0%
White 214 84.3% 91 92.9%
Total 254 100.0% 98 100.0%
BGE
American Indian 0 0.0% 0 0.0%
Asian 1 3.2% 0 0.0%
Black 4 12.9% 0 0.0%
Hispanic 0 0.0% 0 0.0%
Multiracial 0 0.0% 0 0.0%
Native Hawaiian 0 0.0% 0 0.0%
Unknown 0 0.0% 0 0.0%
White 26 83.9% 5 100.0%
Total* 31 100.0% 5 100.0%
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Source: UTC Office of Planning, Evaluation, and Institutional Research
* Does not include Dean of the Graduate School

Table 4.8 Gender of BGE, CAS and UTC faculty in Fall 2016.

Full Time Faculty Part Time Faculty
N % N %
UuTC
Male 239 51.5% 108 46.8%
Female 225 48.5% 122 52.8%
Unknown 0 0.0% 1 0.4%
Total 464 100.0% 231 100.0%
CAS
Male 143 56.3% 43 43.9%
Female 111 43.7% 55 56.1%
Unknown 0 0.0% 0 0.0%
Total 254 100.0% 98 100.0%
BGE
Male 20 64.5% 2 40.0%
Female 11 35.5% 3 60.0%
Unknown 0 0.0% 0 0.0%
Total* 31 100.0% 5 100.0%

Source: UTC Office of Planning, Evaluation, and Institutional Research
* Does not include Dean of the Graduate School

4.4 Faculty Evaluation System and Faculty Improvement

Chapter 3 of UTC’s Faculty Handbook addresses faculty appointment, evaluation, promaotion,
tenure, and termination. Two distinct review processes occur each year: 1) annual
reappointment, until such time as the faculty member is tenured, or is terminated, and 2) annual
evaluation and development by objectives (EDO), which occurs for all full-time faculty,
regardless of appointment classification. Documents generated through the EDO process are
included in the dossier submitted for annual reappointment. Appendix T contains department,
CAS, and UTC EDO criteria. Appendix U contains BGE and UTC tenure criteria, and Appendix
V contains the complete departmental by-laws, which serve as the basis for the reappointment
evaluations, as well as the criteria for tenure and promotion decisions.

A. Reappointment (UTC Faculty Handbook sections 3.3.1-3.4.11.7): Annual reappointment
requires that the faculty member submit a dossier to the department’s Rank, Tenure, and
Reappointment (RTR) Committee, which is composed of all tenured faculty in the Department.
The RTR committee reviews the dossier, and the Department Head, after consulting with the
RTR committee, makes a recommendation to the next administrative level. The dossier should
address the Criteria for Reappointment (UTC Faculty Handbook 3.3.1.2), which are similar to
the Criteria for Appointment ((UTC Faculty Handbook 3.1), and the Criteria for Tenure (UTC
Faculty Handbook 3.4.4). The handbook provides that “criteria set forth in the appointment
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letter shall apply” for reappointment of faculty in appointments other than Assistant Professor,
Associate Professor, and Professor (UTC Faculty Handbook 3.4.3).

B. EDO (UTC Faculty Handbook 3.2.2): EDO requires that each faculty member develop
annual Individual Objectives with the advice of the Department Head. At the end of the review
period, the faculty member submits an Individual Performance Report Form to the Department
Head. The Department Head reviews the Individual Objectives and Individual Performance
Report Form and determines that the faculty member’s performance 1) Exceeds Expectations for
Rank, 2) Meets Expectations for Rank, 3) Needs Improvement for Rank, or is 4) Unsatisfactory
for Rank. An additional review process, called Cumulative Performance Review (CPR), is
triggered for tenured faculty whose 1) annual review is Unsatisfactory in any two of five
consecutive years, or 2) annual review is any combination of Unsatisfactory or Needs
Improvement in any three of five consecutive years.

Authority to develop department-specific EDO Criteria: UTC’s Faculty Handbook provides
general procedures and minimum requirements for appointment, reappointment, tenure, and
EDO, and authorizes departments to adopt more specific criteria, subject to approval by the dean
and provost. Specifically, the Handbook (section 3.2.2.3) states:

Each academic department will define its standards for expected performance in each of
these four areas. These standards must be approved by the dean and the Provost and
should be kept on file in the office of the academic department’s dean. Any change of
standards that the academic department has agreed upon will be submitted to the dean
and Provost for final approval. Once an academic department's standards for
performance ratings have been established, the academic department head is charged
with fairly and equitably identifying qualitative differences in performance. It is the role
of the dean to encourage reasonably comparable levels of standards for the differing
units within each college or school. It is the role of the Provost to encourage such
comparable standards across the university.

Bases of the Department of Biology, Geology and Environmental Science EDO Criteria: The
Department of Biology, Geology and Environmental Science has developed EDO Criteria to
supplement the minimum criteria contained in the Faculty Handbook. The bases of these EDO
criteria are the Criteria for Reappointment (UTC Faculty Handbook 3.3.1.2), the Criteria for
Appointment (UTC Faculty Handbook 3.1.5), the Criteria for Tenure (UTC Faculty Handbook
3.4.4), and the following statement regarding EDO (UTC Faculty Handbook 3.2.2.3):

At UTC the evaluation of the professional responsibility of the faculty member focuses on three
performance areas: (1) teaching and advising; (2) research, scholarship, and creative activities;
and (3) professional service to the university, profession, and community. Among these
obligations, teaching and advising are of highest importance at UTC. It is recognized, however,
that research, and scholarly and creative achievement contribute significantly to good teaching
and to the advancement of knowledge. It follows, then, that faculty members will be expected to
be involved actively in research, scholarship or creative activity as well. Since, in its Mission
Statement, the university specifies that a fundamental purpose of the institution is to serve the
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people of the community, state, and region it is expected that faculty members will contribute to
this mission through university and professional service.

(1) Includes such activities as: teaching, student advising, development of new courses,
preparation of instructional materials or other activities designed to enhance
educational and instructional quality.

(2) Includes such activities as: disciplinary research, development of creative art forms,
grant development and administration, scholarly publications and presentations, and
other activities related to the development and dissemination of new knowledge or art
forms.

(3) Includes such activities as: service through administrative and committee
assignments, service to professional organizations, appropriate consulting,
advisement or sponsorship of student activities, coordination of special departmental,
school, college or university activities, and discipline- and university-related
community services

The Department of Biology, Geology and Environmental Science expects its faculty to be
productive and meet or exceed university and Departmental performance criteria. The objectives
of these EDO criteria are to establish an evaluation process that provides 1) faculty with a clear
understanding of expectations, 2) administrators with a clear framework to measure faculty
performance, and 3) the flexibility to accommodate both discipline-specific differences among
faculty and appropriate individual assignments that may alter the traditional balance of teaching,
research, and service.

The Department of Biology, Geology and Environmental Science recognizes that its faculty
represent multiple sub-disciplines, and that EDO criteria for individual faculty should be based
on appropriate discipline-specific objectives. Accordingly, there may be some variation in
expectations for individual faculty. The Department also recognizes that some existing positions
within the Department have specific responsibilities that alter the traditional balance of teaching,
research, and service. The Department also recognizes that from time-to-time it may want to
alter expectations for specific positions, that have in the past involved a traditional balance of
teaching, research, and service. Toward these ends, the Department embraces the concept that
the specific objectives agreed upon in the individual EDO document are the appropriate criteria
against which to measure individual performance, provided that the individual criteria fully
satisfy the minimum university criteria in the Faculty Handbook.

The department has a teaching mentoring program for new faculty. Each semester tenured
faculty observe and provide feedback to new faculty about their teaching. This process lasts for
several years. This has proven to be a useful mechanism for new teachers. Appendix W
contains the department’s Peer Evaluation of Instruction form.

4.5 Faculty Professional Development
Professional development: BGE faculty engage in a diversity of professional development

activities, including programs arranged and led by the UTC Walker Center for Teaching and
Learning. Our faculty have attended, participated in, or led professional development workshops
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on topics ranging from research skills (e.g., bird banding, genomics), faculty mentoring
networks, development of online course initiatives, grant-writing workshops (e.g., NIH regional
seminar), teaching creativity, IRB/IACUC training, and diversity and human resources training
(e.g., SafeZone). Our faculty regularly develop new course proposals reviewed by the
departmental curriculum committee. Several faculty members have received ThinkAchieve
funding to support innovative teaching methods. Finally, several faculty members have engaged
in fund raising efforts with the UTC Developmental Office.

Scholarly activity: BGE faculty have submitted numerous grant proposals to internal programs as
well as private, state, and federal funding programs. Between 2011-2012 and 2015-2016, our
faculty secured $2.75 million in extramural funding (Table 4.9), and applied for over $7 million
in funding. Our faculty have contributed to or led >100 publications in peer reviewed journals,
ranging from regional journals to international journals such as Science. They have published
numerous book chapters, project reports, education guides, and a book (Appendix X). Faculty
regularly present their research at regional, national and international scientific meetings

(Appendix Y).

Service: Our faculty engage a diverse range of service activities. BGE faculty regularly serve on
departmental, college, and university committees. Our faculty serve on 2-4 departmental
committees annually with tenured faculty serving as chairs. Professionally, our faculty regularly
review manuscripts for peer-reviewed journals and participate in professional societies. Some of
our faculty serve as editors for scientific journals such as Global Journal of Environmental
Science & Management, Journal of Mammalogy, Journal of Mammalian Evolution, Journal of
Medical & Biological Sciences, Journal of Paleontology, and Proceedings of the Royal Society
B. One faculty member has served as a president of a professional society. Two Geology faculty
are active in regional and national organizations, serving as chairs of major committees and as a
division panelist. Several Geology faculty coordinated a regional Geological Society of America
meeting in Chattanooga in 2015. Some of our faculty members regularly review grant proposals,
both internal and external to the university. Our faculty also engage in service in the community,
including activities with local nature centers, serving as science fair judges, service as board
members, mentoring K-12 students, making presentations at local schools, and conducting
interviews with local TV and radio stations.

A full list of faculty activities, including faculty development, scholarly activity, service, and
press regarding faculty activities, is provided in Appendix Z.

Table 4.9 External Grant Awards/Fiscal Year

2011-2012 2012-2013
Dept. College Univ. Dept. College Univ.
Grants
Pavialnd 5 23 71 8 33 81
Afnoga'm $108,685 $1,885938 $10,157,139 $209,886  $964,040 $10,174,862
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2013-2014 2014-2015

Grants
Awarded 7 26 89 5 o5 82
Aol $1027360 $1400863 $9270,122 $373232  $700237  $8,063813
mount
2015-2016
Grants
Awarded 6 20 68
Total
Amount  S1043777  $1,767,897  $8,833,814

4.6 Faculty Engagement in Planning, Evaluation, and Improvement Processes that
Measure and Advance Student Success

The Department engages in numerous activities that advance student success. Some examples
include:

Student learning outcomes: We assess student learning outcomes in our courses (see section 1.2,
supra — Learning Outcomes and Assessment).

Student research: The departmental faculty engage undergraduate students in research, relying
on resources from external grants and internal programs including the Office of Research and
Sponsored Programs, Office of Undergraduate Research and Creative Endeavors, and the Honors
College. Many of the presentations and peer-reviewed publications generated by our faculty
include student contributors (Appendix Y, Appendix X). Many of our students participate in the
UTC Research Dialogues, a campus-wide event offering opportunities to make oral and poster
research presentations, held annually during the spring semester. Several of our laboratory
courses are inquiry based, exposing a large portion of our undergraduate students to research.
Faculty in the Division of Geology lead annual Geology field trips, and all students in the
Geology Program graduate having formulated and conducted a research project.

Academic & career advising: The academic advisor provides advisement to 400-450 Biology
and environmental students annually. Additionally, all BGE faculty advise undergraduate
students during the spring and fall semesters. The Department has developed clear path
documents for undergraduate students majoring in Biology, Environmental Sciences, and
Geology. The Department maintains an online advising resource for students interested in a
health-related career.

Course development and improvement: Many of our faculty have participated in professional
activities aimed at improving instruction, including workshops and seminars sponsored by the
UTC Walker Center for Teaching and Learning. Several of our faculty have been awarded small
grants from the UTC ThinkAchieve program. These grants are used to develop activities that
improve critical thinking skills and problem-solving.
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Natural Science Living and Learning Community: The NSLLC is an opportunity for incoming
freshman interested in the natural sciences. The program centers on teaching conservation-based
research methods through hands-on field experiences at UTC's Biological Field Stations or
elsewhere. Students will live together and attend a one credit hour, introductory BIOL 1999
course to become familiar with scientific research and field work. Students will later take
specialized courses based on their research interest (BIOL/ESC 4998/4999) under faculty
supervision.

Scholarships: The Department offers four scholarships in Geology and seven scholarships in
Biology and Environmental Science. Awardees of these scholarships are recognized at a yearly
department awards banquet where they are introduced by faculty.

4.7 Assessment of Faculty Strength, Weaknesses and Recommendations for Change

Strengths: The areas of expertise of the Department of Biology, Geology, and Environmental
Sciences are diverse, allowing us to offer a diverse curriculum and contribute to a positive
student experience. Our greatest strengths are our faculty accomplishments, our positive impact
on student success, and our faculty awards (an indicator of esteem in the university community).

Faculty accomplishments: The BGE faculty, while understaffed, have amassed an outstanding
record in all three areas of faculty responsibility over the past five years. The Department has
been among the leaders at this institution in establishing high academic standards. The students
have bestowed favorable ratings on the quality of our teaching. Student evaluations of BGE
faculty (including instructors) are consistently strong and in line with evaluation results for other
faculty in the College of Arts and Sciences and the university.

The faculty have amassed a strong record of scholarly activity during the past five years.
Between 2011-2012 and 2015-2016, the Biology, Geology, and Environmental Science
Department accounted for 41% of the extramural funding generated by the College of Arts and
Sciences. This number was as high as 73% in 2013-2014. One faculty member was awarded a
NSF CAREER grant. Departmental faculty have published >100 papers in refereed journals of
regional, national, and international scope. They have also produced numerous book chapters, a
book, government reports, and pedagogical works. The departmental faculty also have been
active attendees and presenters at regional, national and international meetings. In line with the
university mission, the department has a strong record of professional, departmental, college, and
university service. We also have been engaged the community in numerous ways, including
outreach activities with local wildlife centers, collaborations with local health care facilities, and
the creation of a community garden.

Impact on student success: The strengths of our faculty benefit our undergraduate students.
Local, regional, national, and international collaborations provide a strong professional network
for students, increasing their likelihood for success. Many of the presentations and peer-reviewed
publications generated by our faculty include student contributors (Appendix Y, Appendix X).
Many of our undergraduate students have been successful in securing internal funding for
projects from the UTC Provost Student Research Award (PRSA) program.
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Faculty awards: As a measure of the esteem in which the faculty of this department are held by
the university administration, the department has among the highest number of named
professorships of any department on campus, including 10 UC Foundation Professors, one
Distinguished Teaching Professorship, one Guerry Fellow, and one Professorship dedicated to
research in Chestnut Biology. The departmental faculty also have earned institutional awards
over the years for outstanding teaching, advising and research.

Weaknesses & needs: There remain serious challenges that must be faced by the Department.
Our greatest need is for more resources, including more funding and equipment for instruction
and research, more and better quality space, more tenure-track faculty lines, and funding for
more support personnel (e.g., lab managers, museum collection managers, a greenhouse
manager, more advisors, and more office help). Although faculty diversity has improved since
our last program review (2012), we need to continue efforts to attract more women and under-
represented minority applicants during future hires of tenure-track faculty.

Faculty workloads and new hires: The growth in undergraduate student enroliment has not been
met with comparable growth in our faculty and in resources coming into the department. Our
student credit hours/FTE numbers are consistently higher than the university average. We exceed
national norms for student credit hours per faculty. Several of our faculty have received teaching
load reductions due to high scholarly activity, successful grant writing, and administrative roles
within the Department and the university. To accommodate these reductions in faculty
availability, some faculty members take on teaching overloads, or teach core courses at the
expense of more specialized, upper-level undergraduate or graduate courses. We regularly hire
adjuncts to cover some courses that typically are offered by tenure-track faculty with teaching
load reductions, or simply omit these courses from the schedule. Because of low pay levels set
by the institution, and the difficulty of finding individuals with the expertise and willingness to
teach advanced upper level course, the department faces ongoing problems in recruiting and
retaining qualified adjunct faculty. Low pay for full-time faculty pose recruitment and retention
difficulties at this level as well.

Faculty Diversity: Although gender and ethnic diversity have improved overall in the last five
years (due to the merger with Geology and two recent hires), the Department continues to face
challenges in increasing diversity as a whole and in increasing the number of tenure-track
positions held by women. The merger has also presented several challenges including historical
differences in expectation for promotion and tenure between the formerly separate departments.
These issues have presented some challenges to developing departmental by-laws.

Space/equipment: The Department is under-equipped, and lacks a significant portion of the
space, equipment, library, and personnel resources needed for our large undergraduate program.
Although BGE space will increase substantially during the next five years, due to renovation and
repurposing of Holt Hall, faculty remain concerned about disruptions to teaching and research
during the renovation, the quality of the renovated space, and limited capacity for growth. The
history and details of the renovation are discussed in detail in the Preface, page . This work
commenced in 2016 and has temporarily disrupted some teaching and research activities and
dispersed Biology and Environmental Science faculty across five academic buildings. The
second phase of the renovation, scheduled to begin in Spring 2018, will displace more faculty
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and the departmental office. The renovated Holt Hall will be an upgrade from the currently
inadequate state of the facility. However, the renovation will not adequately modernize the
teaching and research facilities nor meet the growing space needs of the Department, it does not
completely address all current space needs (e.g., the need for graduate student research space),
and it does not much space to accommodate future growth of the Department. Departmental
faculty will remain spread out in at least two buildings. Additionally, faculty in the Geology
Program still will not have their own research space. Presently, Geology faculty must utilize
storage closets, classroom, and teaching lab spaces for conducting research. This is not an ideal
setting to support research activities by Geology faculty.

The lack of stable funding to purchase, repair, and replace equipment negatively impacts faculty
engaged in formal and informal teaching research activities and student learning. Similarly, the
absence of modern IT equipment in most teaching labs and out of date equipment in some
classrooms negatively impacts faculty teaching and student learning. Computer labs and
computers for individual student use are also non-existent or inadequate. Equipment, computer,
and IT needs are discussed in more detail in part 5 of this self-study.

Recommendations for change: Despite having one of the largest undergraduate programs at the
university, the Department remains understaffed and lacks key infrastructure and resources. To
meet our needs, we make the following recommendations:

Additional faculty and staff: Due to growth in the number of majors and teaching reductions to
several faculty, the Department remains understaffed and faces challenges to course scheduling.
The addition of new tenure-track positions would help us to meet the needs of large
undergraduate programs and our graduate program in Environmental Sciences. In particular,
faculty with expertise in conservation biology, organismal biology (non-insect invertebrates),
and the cellular/molecular area (who can teach courses related to microbiology, cell biology,
immunology, and genetics) would provide the greatest support for the areas in greatest need:
Biology and Environmental Sciences. Individuals with this expertise could contribute to our core
courses, offer courses that currently are not offered, and provide research opportunities that
would prepare many students for careers in ecology and Environmental Sciences. We also
recommend the hiring of 1-2 academic staff to assist full-time faculty with important tasks
including animal care, large equipment maintenance, and natural history collections
management. To recruit the best faculty, we recommend that salaries (and start-up for tenure-
track faculty, typically $50,000) be increased. Likewise, to retain faculty, we recommend that
salaries for current faculty, including tenure-track faculty, instructors, faculty associates, and
adjuncts, be increased to meet national norms. As for the Geology Program needs, with the trend
of increasing Geology major numbers combined with an increase in expected research
productivity, at least one new tenure-track hire is desired. With this increase in majors, the
Geology Program may now be able to offer some of its core courses more often allowing for
easier progression of our majors through their degree, and will specifically helping transfer
students to finish a degree in a more reasonable timeframe. In order to do this, at least one new
faculty is needed to accommodate the elevated teaching loads.

Within the next year, we expect the retirement of one full-time Geology faculty and as a result
will require someone with expertise in Petrology (a required course for all students in our
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program) and Oceanography (required for one Environmental Science degree option and
Geology: STEM Education degree). Our plan is to use this retirement opening to revamp our
course offerings and meet the growing needs of those students that plan to pursue jobs in the
Environmental Tech and Environmental Engineering market. We anticipate filling the retirement
vacancy with a new tenure-track faculty who will to take over Hydrology from Dr. Mies, teach
Oceanography, and will offer a course in aqueous geochemistry. Dr. Mies will then teach
Petrology, a course that he is qualified and willing to instruct. This will also give Dr. Mies an
opportunity to engage with students earlier in the program. We see this as a way to broaden the
content of our program and perhaps lead to new degree options. An aqueous geochemist would
also be valuable to Environmental Science, Chemistry, and Civil Engineering degree programs.
In the long term, as opportunities arise for more faculty additions, we would like to broaden our
offerings to students and include geophysics, and geohazards options, keeping the pace with
workforce needs of the growing environmental and geotechnical industries.

New space: Our faculty are currently spread out over six academic buildings. After the
completion of the Holt Hall renovations, Biology and Environmental Science faculty will be
located in two academic buildings. Geology faculty will remain in Grote Hall. Geology faculty
have no dedicated space for research. It is critical to provide research space to support Geology
faculty research, now that Geology is merged with Biology and Environmental Science. To
address our space needs (which impact our teaching and research), we recommend that the
university begin planning to invest in a new building with sufficient space for our current BGE
faculty, space for future hires, and modern teaching and research facilities for the entire
department.

Equipment and computers: BGE needs a new and stable source of funding to purchase, repair,
and replace equipment and computers.

IT resources in the classroom: BGE needs modern IT teaching capability and equipment in all
teaching laboratories and classrooms. The Holt Hall renovation may largely address this concern.

Increased diversity: Although the diversity of our faculty has increased since the last program

review, we need to continue efforts to increase the number of applications for future positions
from women and under-represented minority groups.
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PART 5. LEARNING RESOURCES
5.1 Evaluation and Improvement of Equipment and Facilities
A. Instructional Equipment

Current Equipment—

A detailed list of current departmental equipment that initially cost at least $1,500 is provided in
Appendix AA. Of particular note, current major equipment includes: a confocal microscope, a
scanning electron microscope, environmental controlled growth chambers, a fluorescence and
gas exchange system package, a steam sterilizer (autoclave), a microarray scanning system, a
microplate reader, an x-ray diffractometer, a spectrometer, an x-ray florescence, a seismometer,
large cutting saws, a thin-section machine, multiple petrographic microscopes, and numerous
computers. With regard to teaching microscopes, the department has approximately 209
compound microscopes, 94 stereoscopes, and 12-15 polarizing microscopes.

Process for Evaluating Equipment Needs—

Equipment needs are evaluated annually. The Equipment Committee maintains a ranked
equipment needs list of items that play critical roles in teaching and/or research labs. A detailed
ranked equipment list for 2012-2017 for Biology and Environmental Science and 2016-2017 for
Geology is provided in Appendix BB. Faculty may request that new items be added to the list at
any time, but the ranking of the list occurs one time per year in the early spring. All new items
paced on the list are added to the bottom of the list; however if the justification for needing the
equipment warrants moving that item up in the rankings, and the committee agrees, then that
item will gain a better ranking than older items on the list that have lesser documented need. For
a new item to be added to the list a faculty member fills out a form and submits the request to the
committee chair. On that list details of the item(s) requested and costs for the item(s) must be
detailed. In addition, justification for the requested items must be included: the category of the
equipment needed (e.g., to maintain course instructional integrity, to meet existing infrastructure
deficiencies, or to meet continuing student/faculty research objectives), and some estimation of
the annual number of students to be impacted by the purchase of the equipment, and if in support
of teaching labs a listing of the course number affected. Once the committee ranks the list for a
given year that list is shared with the Department Head, who shares it with the rest of the faculty,
asking for their comments. When funds become available the Department Head uses the list to
select items to purchase that are most highly ranked first, unless upper level administrators or
potential donors indicate a preference to fund purchase of lower ranked items. Following the
merger of Geology with Biology and Environmental Science, the combined department began
keeping two equipment needs lists: one for Biology & Environmental Science, and one for
Geology.

B. Teaching Labs
The needs of teaching labs are evaluated annually, and lab fees are typically used to support the
purchase of lab supplies. A high volume of students pass through introductory 1000-level labs

each year, totaling about 1344 students in Biology labs, 384 students in Environmental Science
labs, and 480 students in Geology labs. BGE has five rooms devoted to introductory labs,
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including three for Biology, one for Environmental Science, and one for Geology. The fire code
seating limit in individual lab sections is 24 students for Biology and Environmental Science,
and 30 for Geology. The department typically runs about 88 individual introductory lab sections
per year. Approximately 2,200 students enroll in these lab sections each year. Below, we
provide details on the major Biology, Geology, and Environmental Science labs and their
associated resources.

Biology—

All introductory Biology labs have available to them a compound microscope, with a camera and
small monitor that sits on top of the microscope. This microscope was purchased for those
students that are visually impaired and cannot see through the ocular lenses of a regular
microscope. This allows the students to still learn how to use a microscope and see the
specimens. Details of the introductory Biology labs are provided in the following sub-sections.

Principles of Biology I (BIOL 1110L) (two rooms): Over the past five years, we have gotten
enough microscopes serviced so that every student has their own scope to use (24 in each room).
Previously, students were sharing microscopes. Last year, the Department was able to purchase a
TV monitor and Chromebook for each room for the instructors to use. Instructors can use these
items to show the required videos, show pictures of microscope slide specimens so the students
know what they are looking for on their scopes, or any other items that the instructors would like
to present to the students.

Principles of Biology Il (BIOL 1120L): There are 24 microscopes available for the students to
use, which means that there is one microscope per student. Last year, the Department was able to
purchase a TV monitor and Chromebook for the instructors to use. Instructors can use these
items to show the students microscope slide specimens. When the microscope with the camera is
not in use for a visually impaired student, instructors can use this scope to show students
microscope slide specimens.

Environmental Science—

Introductory Environmental Science Labs (ESC 1500L and 1510L): Currently, the
Environmental Science teaching classroom is Collins Annex Room 104, but was previously in
Holt 225 prior to the renovation of the west end of Holt. The Collins lab space, which is housed
in a trailer, is smaller than the previous space and there is currently only one small supply closet
to house the supplies. The labs are reasonably well stocked with glassware, etc. and supplies for
specific lab activities. Because of the implementation of lab fees in 2007, the lab coordinator
notes that he is able to maintain a well-stocked lab.

Anatomy & Physiology—

Anatomy: The space and primary equipment for the anatomy lab include the following: 12 lab
benches with electricity; five lab benches without electricity; eight sinks (cold water only); two
refrigerators (49 cu ft each); presentation materials (including white board; projector with screen,
Dell podium computer, document camera, microscope camera); histology items including 15
light microscopes and prepared slides of selected tissue types; four hanging skeletons (3 real
bone, one plastic); eight real bone disarticulated skeletons; four bone cast/plastic disarticulated
skeletons; 11 real bone skulls; five bone cast/plastic skulls; Somso and 3B models of the
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following compartments/organs/systems: arm muscles, leg muscles, torso muscles, oral cavity,
thoracic cavity, abdominal cavity, male and female reproductive organs, eye models, brain
models, and ear models; dissecting pans and tools.

Physiology: Human Physiology lab (Biol 2080L) includes twelve benches with electricity, five
benches without electricity, 24 chairs, podium computer with projector, white board and

screen, three iWorx units and three accompanying iMacs, 12 light microscopes, assorted blood
histology slides and urine sediment slides, microcentrifuge, hotplate with stirrer, microwave,
incubator, assorted glassware and Nalgene solution containers, 12 sphygmomanometers, 12
stethoscopes, two water baths, and 11 portable spirometers. Primary equipment for Animal
Physiology (Biol 4210L) includes: IWorx software and hardware; three relatively new iMacs for
the use of IWorx; a functional fume hood; and a ~ten-year-old computer for projecting
slides/data.

Microbiology—

Microbiology labs include physical lab space, a dedicated preparation area, and a dedicated lab
coordinator (discussed below). Supplies include: different types of media based on lab test and
bacteria growth requirements (most of the more than ten types are pre-mixed and ordered from
different manufacturers); petri dishes; one bench-top incubator; a refrigerator with freezer to
store cultures, media and solutions; a hood to keep sterile environment for inoculations etc; one
scale; three hot plates/mixers to prepare and dissolve media; two media dispensers (for test
tubes-slants and broths; one pH meter; two Bunsen burners; one dishwasher; inoculating tools
(loops and needles); glassware including Erlenmeyer flasks of different sizes (125 ml to 2 liters);
test tubes of different sizes; graduated cylinders; beakers of different sizes; and disposable items
such as gloves, paper towels, hand sanitizer, hand soap, detergent and dish washer soap, etc.

The Microbiology Laboratory Coordinator is responsible for supervising the microbiology
science laboratories to ensure faculty access to the microbiological media, cultures and
equipment necessary to meet the laboratory competencies of their courses in a safe, clean, and
neat environment. The Microbiology Prep Lab and Coordinator is mainly responsible for the
preparation of microbiology teaching laboratories, including BIOL 2100L, BIOL 4220L, BIOL
4430L, and BIOL 4530L. The coordinator along with an average of three student assistants per
regular semester (expected around 4-5 hours weekly; expectation is sometimes not fulfilled)
ensures that all labs meet applicable safety regulations and that the faculty have the materials and
equipment needed to properly teach their courses in a timely manner. Specific responsibilities
include the following activities: prepare media and reagents to be utilized in microbiology
teaching labs; set up lab for teaching; clean lab after teaching (remove all the remainder
materials, remove waste generated during each lab); use of autoclave for sterilization of media
and decontamination of biohazard waste generated during teaching; prepare bacterial cultures for
growth and to be used in each lab exercise and course; maintain bacterial cultures used in labs;
wash reusable autoclaved test tubes after each lab and any glassware used to prepare media; and
handle overall lab organization (hand wash glassware, load and unload dish washer, sort tubes
and caps by size etc.).
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Additional Biology and Environmental Science labs—

Upper-level and core Biology and Environmental Science labs are typically scheduled in all-
purpose lab rooms in Holt Hall, which are equipped with lab benches and relevant equipment
(e.g. scopes, slides, specimens). Biology and Environmental Science has dedicated teaching labs,
some of which are also used for research. Details of the lab space available primarily for
teaching Biology and Environmental Science lab classes is provided in Table 5.1.

Table 5.1 Current use of teaching lab space for Biology and Environmental Science.

Teaching Laboratory Current Use Classes Taught
Space/Room Teaching | Research
Grote 109 X e Functional Human Anatomy (BIOL)
Grote 108 X e Human Physiology (BIOL)
e Introductory Animal Physiology (BIOL)
Grote 110 X X e Plant Ecology (BIOL/ESC)
Holt Greenhouse X X e Plant Physiology (BIOL)
e Soil Resources (ESC/BIOL)
e Urban Gardening (BIOL)
Holt 103 X X e Autoclave Room: Services Labs in 123 Holt
and several research labs
Holt 104 X X e Microbiology Prep Room: Services Labs in
123 Holt
Holt 104B X X e Microbiology Prep Room: Services Labs in
123 Holt
Holt 104C X X e Bioremediation (BIOL/ESC)
e Microbial Ecology (BIOL/ESC)
Holt 112 X X e Entomology (BIOL)
e Environmental Survey Methods (ESC)
e History of Evolution (BIOL)
e Parasitology (BIOL)
e Plant Ecology (ESC/BIOL)
e Plant Morphology (BIOL)
e Plant Taxonomy (BIOL)
Holt 120 X X e Cellular Biology (BIOL)
e Genetics (BIOL)
e Molecular Genetics (BIOL)
Holt 123 X e Bioremediation (BIOL/ESC)
e Microbial Ecology (BIOL/ESC)
e Microbiology (BIOL)
e Microbiology and Health (BIOL)
Holt 216 X e Principles of Biology I (BIOL)
Holt 223 X e Principles of Biology I (BIOL)
Holt 224 X e Principles of Biology II (BIOL)
Holt 225 X e Introduction to Environmental Science |
(ESC)
e Introduction to Environmental Science II
(ESC)
e Introduction to Soil Resources (ESC/BIOL)
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e Plant Ecology (ESC/BIOL)
e Soil Resources (ESC)

Holt 228 X X e Air & Water Pollution Control (ESC)

o Developmental Vertebrate Embryology
(BIOL)

e Herpetology (BIOL)

Histology (BIOL)

Human Development & Disease (BIOL)

Holt 318 X X Air & Water Pollution Control (ESC)
Ant Ecology (BIOL)

Ecology (BIOL)

Herpetology (BIOL)

Ichthyology (BIOL)

Introduction to Soil Resources (BIOL/ESC)
Limnology & Reservoir Ecology
(BIOL/ESC)

Ornithology (BIOL)

Plant Ecology (BIOL)

Plant Physiology (BIOL)

Toxicology (BIOL/ESC)

Holt 321 X

Animal Behavior (BIOL)

Comparative Vertebrate Zoology (BIOL)
Dendrology (BIOL)

General Zoology (BIOL)

Histology (BIOL)

Ichthyology (BIOL)

Invertebrate Zoology (BIOL)
Mammalogy (BIOL)

Mycology (BIOL)

Ornithology (BIOL)

Sim Center 102 X

Geographic Information Systems (ESC)
o Remote Sensing & Imagery Analysis (ESC)

Biology and Environmental Science faculty also have dedicated research space, some of which is
also used for teaching. Details of the lab space available primarily for Biology and
Environmental Science research is provided in Table 5.2.

Table 5.2 Current use of research lab space for Biology and Environmental Science

Research Laboratory Current Use Faculty-Field of Research
Space/Room Teaching | Research
Fortwood Greenhouse X e Dr. Hill Craddock: American Chestnut
Restoration & Mycology

Collins Classroom Annex X e Dr. Loren Hayes: Mammalian Social
101 X Systems

X e Dr. Yukie Kajita: Population Genetics
e Dr. Eric O’Neill: Population Genetics

Collins Classroom Annex X e Dr. Hong Qin: Bioinformatics

Davenport 131 X e Dr.DeAnna Beasley: The Ecology of
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Human-Driven Change

Grote 110 e Dr.Jennifer Boyd: Plant Ecology

Grote 111 e Dr. David Giles: Microbial Lipidomics &
Environmental Microbiology

Holt 102 e Dr. Henry Spratt: Microbial Ecology,
Bioremediation & Biogeochemistry

Holt 103 e Autoclave Room: Services teaching and
research labs

Holt 104 e Microbiology Prep Lab

Holt 104B e Microbiology Prep Lab

Holt 104C e Dr. Henry Spratt: Microbial Ecology,

Bioremediation & Biogeochemistry

Holt 107: Natural History
Museum

Primarily houses freezers for specimen
prep

Holt 107A: Natural
History Museum

Houses Mammalogy, Ornithology,
Entomology, Ichthyology and Herpetology
Teachings and Research Collections

Holt 108: Herbarium

Houses Herbarium Research Collections

Holt 109

Dr. Stylianos Chatzimanolis: Beetle
Systematics & Paleoentomology

Holt 110A

Dr. John Tucker: Environmental Law

Holt 112A

Dr. Jose Barbosa: Plant Physiological,
Biochemical & Molecular Responses to
Environmental Stress

Dr. Joey Shaw: Molecular Systematics of
Plants, Floristics of the Southeast & Exotic
Invasive Species

Holt 113A

Dr. Joey Shaw: Molecular Systematics of
Plants, Floristics of the Southeast & Exotic
Invasive Species

Holt 114A

Dr. Jose Barbosa: Plant Physiological,
Biochemical & Molecular Responses to
Environmental Stress

115 Holt

Dr. Jose Barbosa: Plant Physiological,
Biochemical & Molecular Responses to
Environmental Stress

Dr. Joey Shaw: Molecular Systematics of
Plants, Floristics of the Southeast & Exotic
Invasive Species

116 Holt

Dr. David Aborn: Avian Ecology &
Management

Dr. Thomas Wilson: Reptile & Amphibian
Conservation Biology; Geospatial Science

120A Holt

Dr. Margaret Kovach: Mammalian
Genomics & Heredity Disorders

Holt 218, 317E

Dr. Mark Schorr: Stream Fish Ecology &
Conservation

Holt 219 e Dr. Timothy Gaudin: Mammalian
Systematics & Palenotology
Holt 221 e Dr. Hope Klug: Evolutionary & Behavioral
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Ecology

Holt 227A, 228 X e Dr. Ethan Carver: Vertebrate
Embryogenesis

313 Holt: Animal X e Shared space for -80 freezers

Facilities

314 Holt: Animal X e Dr. Timothy Gaudin is currently using this

Facilities space

316 Holt: Animal X e Dr. Thomas Wilson was using this space

Facilities

317A Holt: Animal X e Dr. Ethan Carver was using this space

Facilities e Dr. Yukie Kajita was using this space

317B Holt: Animal X e Dr. Hope Klug was using this space

Facilities

317F Holt: Microscope X X e SEM and Confocal Microscopes: Serves

Rm various faculty and departments

317G Holt X e Dr. Hill Craddock: American Chestnut
Restoration & Mycology

318A Holt X e Dr. Sean Richards: Environmental
Toxicology

Geology—

Geology has three main teaching labs, two combination research/teaching labs, and three storage
areas for teaching and research materials. The three main teaching labs are all equipped with
projectors that can be hooked up to laptops. Details of the lab space available for all Geology lab
classes is provided in Table 5.3.

Table 5.3 Current use of laboratory and research space for Geology.

Laboratory Current Use

Space/Room Teaching Research
Geochemistry Lab: X X
Victor Goldschmidt

Classes Taught

X-ray Diffraction Methods
Soil Prop., Genesis, and Development

Room (Grote 209) e Oceanography Lab
e Geology Seminar/Senior Seminar
Geology Thin Section X X e Petrology Lab
Lab e Geology Seminar/Senior Seminar
(Grote 107) e Sedimentary Rocks and Stratigraphy
e Economic Geology
e Independent Study
James Dwight Dana X e Physical Geology Lab
Room e Mineralogy Lab
(Grote 210) e Historical Geology Lab
James Hutton Room X X e Petrology Lab
(Grote 208_.) e Environmental Geology Lab
Hugo Benioff Room X e Economic Geology
(Grote 206) e Geomorphology
e Soil Prop., Genesis, and Development
e Field Experience
e Sedimentary Rocks and Stratigraphy
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e Paleontology

e Geology Seminar/Senior Seminar
IGT Lab X e  GIS for Geologists
(SimCenter 102) e Geological Remote Sensing
Students’ Computer X e Petrology
Work Station: ¢ Geology Seminar/Senior Seminar
Lewis and Clark Room e Structural Geology
(Grote 224) e Field Methods

e Sedimentary Rocks and Stratigraphy
Geological and X

Environmental Remote

Sensing (GERS) Lab

(part of Holt 117)*

Geology Sample Storage X
(Grote 106)

* Temporary space
C. Facilities
Overview of Building Resources—

Prior to 2016, faculty and staff in the Department occupied space in Holt Hall, Grote Hall, the
Collins Laboratory Annex, and the Collins Office Annex. Due to the renovation of Holt Hall,
faculty and staff now occupy space in Holt Hall, Grote Hall, the Collins Laboratory Annex, and
the Collins Office Annex, and Davenport Hall. After the renovation, Biology and Environmental
Science faculty will primarily be housed in Holt Hall, and Geology faculty will continue to be
housed in Grote Hall (see Table 5.3 above for description of current and future Geology space
use). A detailed description of the anticipated space allocation following the completion of the
renovation is provided in Appendix CC. An evaluation of this anticipated space use is provided
in section 5.3.C, infra.

5.2 Learning and Support Resources to Support Teaching and Learning
A. Vehicles and Vessels

The Department currently has one 12-passenger van and one single cab 4wd truck that can be
used by faculty, staff, and employed students for teaching and research activities. Additional
vehicles can be reserved from motor-pool at a cost. BGE has two vehicles purchased to support
specific research programs: a small Toyota SUV for the American Chestnut Restoration
Program and a four door Ford heavy duty dually truck to trailer the BGE river research boat.
BGE also has an electric utility car for on campus use.

The BGE river research boat is called the utC. Serpentina and it was designed by one of our
faculty and built by Clarke Custom Boats and Trailers. The Serpentina is a 26 foot heavy-duty
research vessel with a shallow draft and is designed to accommodate nets, turtle traps, etc., and
carry up to 24 people. The boat is equipped with an auxiliary motor, fuel cell, running lights,
submersible lights, three on board batteries, depth finder, GPS, underwater camera, sonar, two
way communications, and appropriate safety gear. The department also has an 11 foot Kayak
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(made by Mokai Industries) that is jet propelled by a Honda inline motor. The department has
two canoes, but other non-motorized vessels (i.e., canoes) can also be checked out for use by
students and faculty through the UTC Aquatic and Recreation Center. The department has a 14
foot utility trailer for use on overnight field trips. The department had a general use 21 foot
pontoon boat that was destroyed when a tree fell on the boat during the review period. The boat
has not yet been replaced.

B. Environmental Growth Chambers

The University of Tennessee at Chattanooga (UTC) was awarded funds from the National
Science Foundation Major Research Instrumentation program in Fall 2013 (Award # 1337530) to
support the acquisition of six controlled-environment growth chambers to strengthen its active
faculty scholarship, experiential graduate and undergraduate research opportunities, and
involvement in community outreach. The growth chambers specifically support faculty research
agendas requiring precise and simultaneous environmental controls with focus on global change
biology at UTC. Projects completed to date have aimed to help elucidate the role that local
adaptation could play in plant species migrations in response to climate warming and provide
information about how imperiled eastern hemlock will respond to climate change within the
context of hemlock woolly adelgid invasion. Ongoing NSF-funded research (Award #1655762)
aims to improve understanding of species rarity by assessing the ability of rare endemic species
to adjust to relatively rapid environmental changes compared to closely related species that are
more common. By enabling faculty to conduct year-round campus-based research and
consequently integrate more ongoing research into their sizeable teaching duties, the growth
chambers have increased research productivity while fostering student research training and
experiential learning. To date, ~150 UTC undergraduates have been engaged in research using
the growth chambers during lab-based coursework (in Ecology, BIOL 3060; Plant Ecology,
BIOL/ESC 4450, ESC 5730; Animal Physiology, BIOL 4210). Because more than 55% UTC
students are women and nearly 20% represent racial or ethnic minorities, participation of these
students in research has been inherently broadened by teaching applications of the chambers. In
addition, the growth chambers have supported the research of two female students enrolled in the
M.S. in Environmental Science Program at UTC and three undergraduate students (two female)
conducting Departmental Honors (DHON) research projects, one of whom co-authored an
associated research article in Southeastern Naturalist. Research conducted in the chambers has
supported existing regional collaborations between UTC researchers and the U.S. Fish and
Wildlife Service, and the chambers have facilitated the development of new research proposals
with collaborators at the Atlanta Botanical Garden, Austin Peay State University, Seton Hill
University, and the University of Georgia.

C. Greenhouse

The Department has access to two greenhouses. One greenhouse adjacent to Holt Hall is for
general use and provides a wealth of teaching material that is used in multiple lectures/labs in
these courses and from plant anatomy, morphology, evolution to pollination syndromes, growth
and development, water use strategies (xerophytes vs mesophytes), and more. Greenhouse
activities specifically support and strengthen our program by providing plant materials and space
that is used in many different laboratory sessions of different courses including Plant Physiology,
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Plant Morphology, Taxonomy, Biogeography, and Cell Biology. In addition, there is space for
many other activities including plant research under controlled environmental conditions,
medicinal and other plant collections. The second greenhouse is located a block from Holt Hall
and is devoted to the American Chestnut Restoration Program.

D. Urban Garden

This new resource was introduced in May 2016. The garden has thus far had great impact on our
students and the community. Currently the greenhouse activities are spread between three
different temporary fields on UTC’s campus, but a permanent field near Engel Stadium will be
provided once construction is complete near the field site. The Urban Gardening course is open
to any UTC student and provides opportunities for active experiential learning.

E. Natural History Museum Collections

The museum holds a collection of fossil vertebrates and invertebrates numbering several
thousand specimens (including 1102 catalogued mammals, 40 catalogued birds, 42 catalogued
reptiles & amphibians, more than 500 invertebrate specimens, with approximately 3,000-4,000
uncatalogued specimens), and an extant vertebrate teaching collection of more than 500
specimens (216 whole body, whole skeleton, or mounted or preserved dissected specimens and
models, roughly 300 microscope slides [chicken embryos, protochordates and misc. histology
slides], and ~100 miscellaneous, isolated bones). Additional details of collections are provided
below.

Mammal Collection—

The UTC Natural History Museum mammal collection, which is curated by Dr. Tim Gaudin,
includes 2120 catalogued specimens, representing 209 species in 75 families and 23 orders (i.e.,
all but three of the living mammalian orders). Based on a 1997 survey [Hafner, M.S., Gannon,
W.L., Salazar-Bravo, J. and Alvarez-Castafieda, S.T., 1997. Mammal collections in the Western
Hemisphere. Lawrence (KS): American Society of Mammologists], the mammal collection
would be the second largest in the state of Tennessee, and is positioned at the opposite end of the
other significant mammal collection in the state at the University of Memphis. The mammal
collection serves as an official repository for specimens collected in biotic surveys of two
national parks (Chattanooga/Chickamauga National Battlefield and the Great Smoky
Mountains), and includes significant collections of specimens from east and southeast
Tennessee, northwest Georgia, and western North Carolina. Its taxonomic strengths are in small
terrestrial soricids and rodents. These collections are used in the Comparative Vertebrate
Zoology course (BIOL 4050, 24-48 students per year), the Mammalogy course (BIOL 4140, 24
students every two years), and the History of Evolutionary Thought course (BIOL 4550, roughly
10 students every two years).

Insect Collection—

The UTC Insect collection (UTCI), which is currently curated by Dr. Stelios Chatzimanolis, was
established in the early 1970s by Charles Nelson, a plecoptera expert. Over his 30-year career,
Nelson developed an outstanding teaching collection (identified at the family level), with
representatives from most USA Southeastern families and approximately 40,000
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specimens. Chatzimanolis arrived at UTC in 2008 and quickly established a modern research-
focused collection of Coleoptera, which currently has ~30,000 specimens. Three new modern
cabinets were acquired and dozens of Cornell drawers to rehouse the teaching collection and
make room for the developing research collection. The main geographical focus of the research
collection is the SE USA but due to the neotropical research program of Chatzimanolis, many
neotropical materials are present as well. In fact, the collection has specimens from 40 different
countries, excluding USA. Chatzimanolis’ research focus is the largest family of animals, the
rove beetles (with >60,000 species described) and the UTCI collection is quickly becoming one
of the more diverse rove beetle collections in North America. The Xanthopygina rove beetle
collection at UTCI is probably one of the top 10 in the world, regarding species diversity present
in the collection. Due to the fact that Chatzimanolis is one of the only two rove beetle
systematists currently employed in the USA at a university level, UTCI is also becoming the de
facto collection for rove beetle specimen identification in the country. Recent donations of
materials include 5,000 specimens of rove beetles from Mexico and a forthcoming donation from
Puerto Rico. The UTCI collection is extensively used in BIOL4070 (Entomology) 24
students/year, BIOL4130 (Invertebrate Zoology) 24 students/year, and BIOL4999 (Parasitology)
24 students/year.

Amphibian and Reptile Collection—

This collection includes 4400+ specimens, including ~2000 species, 239 genera, and 78 families
(of the 153 recognized), which does not account for a backlog of un-accessioned specimens.

Of note, the oldest specimen in the collection from our region is Regina septemvittata (Queen
Snake) Kenton Co. Kentucky, R.S.W. (Gift from GMU1998/UKR381). The taxonomic focus of
the collection is variable but largely focused on Caudates, Chelonians and Colubrid snakes. Like
the taxonomic focus its geographic focus is also variable. This collection is utilized by the
following courses and students: BIOL 4090 (Herpetology) 24 students, Fall Even Years; BIOL
5400 (Special Topics) 2-4 students, Fall Even Years; BIOL 3070 (Ecology Laboratory) 24
students, Spring Semester; ESC 3400 (Environmental Survey Methods) 24 students, Fall Odd
Years; BIOL/ESC4998/4995 (Team Salamander) 8-12 students, every semester; BIOL/ESC4999
(Amphibian Conservation) 24-30 students, Spring Odd Years, and Comparative Vertebrate
Zoology course (BIOL 4050, 24-48 students per year),

Bird Collection—

The bird collection in the UTC Natural History Museum consists of approximately 200 bird
specimens and about a dozen nests. The collection is used primarily for BIOL 4710 Ornithology,
which has a limit of 24 students in it. Some specimens are occasionally used by BIOL 4520
Limnology and Reservoir Ecology and BIOL 4050 Comparative Vertebrate Zoology.

Fish and Additional Invertebrate and Salamander Collections—

Details of the collections managed by Dr. Mark Schorr are provided in Table 5.4. In summary,
this collection contains numerous invertebrates, fish from more than 110 families, and more than
four species of salamanders.

180



Table 5.4. An overview of the collections managed by Dr. Mark Schorr.

A superscript of 1 refers to research/reference collection(s), which contain site- & date-specific
information, are used primarily by researchers or professional biologists; however, many of the
reference specimens are used for teaching; a superscript of 2 refers to teaching collection(s),
which may or may not contain site- & date-specific collection information, are used primarily for
teaching; a superscript of 3 refers to the “North Chickamauga Creek Project” (NCCP) -- Site-
specific location information is detailed in the following literature: Schorr, M.S., C.H. Nelson,
and G. Van Horn. (1997). Ecological assessment of streams impacted by acid mine drainage in
the North Chickamauga Creek System, Tennessee, and an evaluation of the mitigation potential
of constructed wetlands. Contract Number ID-6-05876-6-00. Annual Report. Tennessee
Wildlife Resources Agency, Nashville, Tennessee, 72 pp.; a superscript of 4 refers to the “Urban
Streams Project” (USP) -- Site-specific location information is detailed in the following
literature: Schorr, M.S., E. Crews, P. Freeman, J. Long, P. Johnson, and D. Fritz. (2001).
Assessment of water quality and aquatic macrofauna in Chattanooga area streams. Contract No.
R04101154-64. Final Report. City of Chattanooga, Department of Public Works, Stormwater
Management Section, Chattanooga, Tennessee, 444 pp.; a superscript of 5 refers to the “Stream
Restoration Project” (SRP) -- Site-specific location information is detailed in the following
literature: Schorr MS, Carroll A, Cuervo J, Freeman PL, Genard L, Geren D, Ghazi H, Hubbuch
JM, Landis L, Smith JB. (2013). Macrofaunal responses to habitat improvements in two urban
streams in Chattanooga, Tennessee. Final Report. The City of Chattanooga, Department of
Public Works, Water Quality Program. Chattanooga, Tennessee, 115 pp.

Drainage Watershed(s) Year(s) of Specimens  Families  Genera Specie
or project collection S
Invertebrates? TN NCCP? 1996-97° ? >30 >44
River
Invertebrates? TN USP/multi.* 1998-2000*  ? >76
River
Invertebrates® TN SRP, multi.® 20125 ? >37
River
Invertebrates® TN Lookout Cr® 20145 ? 50
River
Invertebrates? multiple  multiple multiple ? ?
Ichthyological® multiple  multiple multi-year ? ?
Ichthyological? multiple  multiple®# multi-year®# ? >110
Salamanders'? TN NCCP? 1996-1997° ~20 1 4 >4
River

Herbarium—

The herbarium at UTC is the oldest herbarium in Tennessee and was established in 1886, there
are >45,0000 specimens that are mostly from SE Tennessee and NW Georgia, but we also have a
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diversity of specimens from many of National Parks in the US (Mt. Rainier NP, North Cascades
NP, Olympic NP, Grand Tetons NP, Yellowstone NP, Yosemite NP, Rocky Mountains NP, Zion
NP, Bryce Canyon NP, and Grand Canyon NP). We are an official repository for the
Chickamauga and Chattanooga National Military Park. The UTC herbarium is not just regional
and national; it is also international in scope as we have many specimens from Africa, the
Middle East (Abu Ghraib, Irag), and Southeast Asia. While it is hard to put a monetary value on
these things, averaging a couple of published estimates and adjusting for inflation since the late
1990’s would value the UTC herbarium at about $4 million. It is used to support Plant
Morphology, Plant Taxonomy, and Biogeography. In addition to those students, Dr. Shaw has
had 10+ independent study student workers the last four semesters, and all of his graduate
students (about 15 to this point) have used it as an education resource as well as a repository for
voucher specimens.

F. Computers

A detailed list of departmental computers is provided in Appendix DD. The Department has
acquired approximately 59 computers in the past five years through department, college,
university, and grant funds. UTC Information Technology provides support for these computers,
and initiated a Computer Refresh Program in 2016. The Computer Refresh Program was
established to create an annual cycle of computer replacement so that all faculty and staff

would receive a new, primary computing device every four years. The university refresh fund
contributes up to $1,200 toward a refreshed device with departments paying for any overages.
From 2012-2016, the College of Arts and Sciences supported computer refresh for BGE. Prior
to this, computer refresh was ad hoc. The university additionally provides a range of relevant
software, including Microsoft Office, Adobe Professional, SPSS, and MatLab.

G. Field Stations

UTC’s Department of Biology, Geology and Environmental Science oversees the day-to-day
operations of three Biological Field Stations (BFS). The BFS are located in the Ridge and Valley
ecoregion, and their underlying Geology is dominated by limestone and dolomite formations and
rolling hills. The BFS properties are comprised of three distinct parcels (LT6: 35° 6'20.51"N /-
85° 7'46.94"W; LT7: 35° 5'54.78"N /-85° 5'52.13"W; WSP: 35°04'53.4000"N/-
085°15'28.0800"W) and total 121.9 hectares. The landscapes are a mix of hardwoods and all are
proximate to various water courses. The wetland habitats are ephemeral at LT6/LT7 and remain
dry from late May through October depending on precipitation; however, WSP is largely fed by
surface runoff and it being an urban wetland its hydro-period is more variable when compared to
LT6 and LT7. The upland and aquatic landscapes at the BFS create habitat for 43 species of
amphibians and reptiles, and 40 species of mammals. Infrastructure at the BFS includes two
outdoor classrooms as well as permanent study plots, transects, drift fences, and a small weather
station. This infrastructure provides a framework for training students on basic field techniques.
LT6 and LT7 are about a 25 minute drive from UTC. WSP was donated to UTC in 2017, has an
assessed value of about $1.5 million, and is about a five minute drive from UTC. Due to its
close proximity to UTC, it will be feasible to integrate the 18 acre wetland site into multiple
laboratory classes.
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H. Health and Safety

A chemical hygiene plan for the department is provided in Appendix EE. The university also
maintains an Office of Safety and Risk Management, and details of their activities can be found
at the following website: https://www.utc.edu/safety-risk-management/emergency-
management/index.php .

I. Hlustrator

Julia Morgan Scott is an illustrator who works for Dr. Tim Gaudin. She has prepared hundreds of
published illustrations in dozens of peer-reviewed publications in the more the 22 years she has
worked for Dr. Gaudin. She has also prepared wonderful illustrations that are used in teaching
materials for both Comparative Vertebrate Zoology (BIOL 4050) and Mammalogy (BIOL

4140). She has done limited work for other faculty, helping design logos and t-shirts for Tri-
Beta, for several research-lab related projects, and for one scientific meeting hosted by UTC
(ASB 2000). Her work has been published in papers co-authored by students, and she has
discussed scientific illustration as a career with a number of interested students through the
years.

J. Library

UTC has a state-of-the-art library that provides access to 400,000+ print and online materials,
relevant databases, and discipline-specific journals. The library provides access to information in
every format available from books, e-books, and journals to online databases, digital image
collections, CDs and DVDs. The Library also checks out a variety of technological devices such
as laptops, chromebooks, digital and video cameras, scientific calculators, and sundry cables.

All items are available to current UTC students, faculty, and staff for check out and many
resources can be accessed online from home via the UTC Library WorldCat Local system. The
Library provides access to small and large study rooms, a computer classroom that can be
reserved for instructional purposes, presentation rooms, and conference rooms.

At the Departmental level, we have a Library Committee and a Departmental Liaison to the
library. To evaluate and assess our library needs, each February (or early March) the Collections
Department releases money for our department to spend on one-time expenditure library
resources (excluding journals or continuing resources like databases, textbooks, or duplicate
items). We are allowed to make requests for what the money will be spent on, but if we do not
the library will choose resources to purchase for our department. We do not typically have a lot
of requested material from faculty. For example, the following materials were requested and
purchased with March 2017’s budget, which was $1,8000: 1) Chiappe, LM and M

Qingjin. 2016. Birds of Stone. Chinese Avian Fossils from the Age of Dinosaurs. Johns
Hopkins Univ. Press. ISBN 978-1-4214-2024-0; 2) Croft, DA 2016. Horned Armadillos and
Rafting Monkeys. Indiana Univ. Press. ISBN978-0-253-02084-0; 3) Dial, KP, N Shubin and EL
Brainerd. 2015. Great Transformations in Vertebrate Evolution. Univ. of Chicago Press ISBN
978-0-226-26811-8; 4) Farina, RA, SF Vizcaino, and G De luliis. 2013. Megafauna. Giant
Beasts of Pleistocene South America. Indiana Univ. Press. ISBN 978-0-253-00230-3; 5) Losos,
JB and RE Lenski. 2016. How Evolution Shapes our Lives. Princeton Univ. Press. ISBN 978-0-
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691-17187-6; 6) Cox, Philip G. Cox and Lionel Hautier. 2015. Evolution of the Rodents:
Volume 5: Advances in Phylogeny, Functional Morphology and Development (Cambridge
Studies in Morphology and Molecules: New Paradigms in Evolutionary Biology). Cambridge
Univ. Press. ISBN 9781107044333. The Department can also make requests for access to
journals.

K. Research with vertebrate animals and human subjects

All research with vertebrate animals must be approved by the Institutional Animal Care and Use
Committee (IACUC). The process for securing approval is detailed at the following link:
https://www.utc.edu/research-integrity/institutional-animal-care-use-committee/application-
process.php . All research involving human subjects must be approved by the Institutional
Review Board (IRB), and details of the process for securing this approval can be found at the
following link: https://www.utc.edu/research-integrity/institutional-review-board/index.php .

L. GIS Resources

The Office of Academic and Research Computing Services provides a variety of GIS resources
and support services for the university community, including an ESRI site license, ESRI Virtual
Campus Courses, ERDAS site license, Trimble site license, 2+ TB of regional geospatial data,
Enterprise geospatial data server, Web mapping development and hosting, Mobile GIS
application development, Survey and map-grade GPS equipment, On call support by certified
GIS Professional, and Lab and classroom instruction.

5.3 Assessment of Learning Resources Strengths, Weaknesses, and Recommendations for
Change

5.3.1 Equipment and Facilities
A. Instructional Equipment

The Chair of the Equipment Committee, Dr. Henry Spratt, has evaluated our equipment needs.
The primary thing that he recommends is the establishment of a line item in the BGE operating
budget for equipment purchase. Having such a budgetary line, and offering the department the
ability to save funds from year to year to target higher costing equipment items would help the
department meet many of its long-range goals with regard to curriculum and research. In a
department like ours with so many labs that require some sort of equipment to do our work, the
need to keep our equipment up to date is constant. For example, numerous microscopes are used
in our teaching labs. Teaching microscopes produced today have shelf-lives of around 10 years.
Thus, unless the department has some way to plan for the replacement of microscopes,
presumably on some sort of rotational basis, it is possible that labs could begin to have so many
defective microscopes as to not allow lab courses to meet their curricular objectives. The
replacement costs for our teaching microscopes often run between $1,500 and $2,000 each. This
problem is also present with other types of equipment as well, including the autoclave (steam
sterilizer). Currently, the department has only one large (about 250-liter capacity) autoclave.
Again, the problem of aging equipment comes up, with most autoclaves of this nature having an
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operational life time of about 15 years due to the high-pressure nature of the device. The unit we
now have (a Primus model) is approaching 10 years of service time to the department.
Replacement costs for our autoclave run between $40,000 and $50,000. An additional problem
we have with our autoclave is the intense use it is subjected to. The volume of materials that
need to be autoclaved in the department in support of both teaching and research labs has
increased dramatically over the past five years. In fact, the need for this one piece of equipment
is so critical to our overall departmental curriculum that the Equipment Committee has strongly
recommended that the department purchase a second autoclave. This idea has gained importance
with the ongoing Holt Hall renovation, which imposes critical impediments to faculty and staff
as they try to sterilize items in Davenport Hall (the current location of the autoclave), and then
transport the sterile items to Holt Hall.

In addition to the need for a dedicated budgetary line item for the purchase of critically needed
pieces of equipment, the department also needs a budgetary line item to help cover the costs to
purchase service contracts for the items we have and to cover unanticipated equipment failures.
These ongoing expenses are important to maintain and replace the equipment that we own. These
costs are not insignificant, as, for example, the current service contract we have for our autoclave
runs about $7,000 per year. Total maintenance and repairs costs for 2018 are projected to be
about $24,000, representing about 21% of the department’s annual operating budget. Additional
funds are needed to maintain and service the other major pieces of equipment in the Department
as well.

B. Teaching Labs

Biology—

In the Principle of Biology I labs, it would be ideal for each lab to have its own microscope with
a camera, so the instructors can show the students microscope slide specimens in real time. After
the building renovation, it would also be ideal to have chalk boards taken down and a dry-erase
board mounted onto the wall. We are currently using portable dry-erase boards. BGE has
requested instructional computers, projection systems, and wall mounted dry erase boards in all
teaching labs as part of the Holt Renovation. Additionally, new balances should be purchased to
make sure that each group in the lab has its own balance; currently groups are sharing the
balances that we have. In the Principle of Biology Il lab, it would be ideal to have four more
stereomicroscopes for the lab, so the students can have more practice in using these kinds of
instruments. It would also be ideal to have a stereomicroscope that would be compatible with a
camera to show students specimens that are larger than what can be shown on a compound
microscope. The lab room also needs an instructor’s chair that is tall enough for the front bench,
and the lab would benefit from a refrigerator. This would be used to store dissected specimens
over several days. That way the specimens would not dry out and could be used over multiple
days.

Environmental Science—

A critical need for Environmental Science labs is prep space. The lab coordinator has gone
without prep space for quite some time, although the Holt Renovation is expected to rectify this
issue. Additionally, more professional-level water quality monitoring instruments would be a
strong addition to our current stock of laboratory equipment and supplies.
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Anatomy & Physiology—

Major needs for the anatomy and physiology labs include: 1) designated storage space (currently
models and specimens are stored in inappropriate/inadequate spaces), as adequate space will
ensure the models and specimens retain their quality over time; 2) ceiling panels to improve
acoustics in the anatomy lab. The room currently lacks these panels. The ventilation system for
the building is exposed and often generates extra noise, making it very difficult for students at
the back of the room to hear their instructions because of the poor acoustics and excessive noise;
3) additional or improved lighting in the lab is needed to improve the student's ability to see
structures during dissections. The current lighting arrangement creates large shadows that are
difficult to avoid when working at the benches. These shadows become especially problematic
when students are attempting to locate and identify various muscles, organs, and vessels on their
specimens; 4) hot water is needed to wash hands and clean dissection pans and utensils; 5)
adequate space for equipment and chemical storage; 6) repair of leaking pipes in the ceiling; 7)
temperature control for the room, which is currently absent; and 8) new computers and a
projector. In addition, a modern physiological lab would have space for preparation of chemicals,
computers and software at each lab bench, easy access to spectrophotometry, a faraday cage, and
dissecting scopes, which the current lab lacks.

Microbiology—

In addition to the autoclave needs listed above under ‘Instructional Equipment,” the role of the
lab coordinator may need to be refined. In 2012, BGE obtained a new microbiology
lecturer/laboratory coordinator position. The position has benefited students and faculty, but
coordination of the lab currently requires many hours each week supervising and training
students and working in the lab making media and sterilizing and cleaning tubes or other lab
glassware in an attempt to cover for the bulk of demand that is usually not fulfilled with the three
student assistants. Additionally, there is substantial turnover among student assistants, and
students typically need to be trained for 2-3 weeks before they are able to perform any kind of
task on their own. A potential solution might be to hire a full-time lab technician and/or a
graduate student technician and/or for microbiology instructors to have greater involvement in
setting up their individual lab activities (as is the case with other courses) once all the materials
are provided. Currently, prep room personnel have been providing all lab set up and clean up.

Additional Biology and Environmental Science labs—

Additional teaching lab space is needed to offer the diverse BGE lab based curriculum. In
addition, a computer lab and computers within each individual lab would improve the scope of
activities that can be done in lab. The renovated Holt Hall will include two new teaching labs
and a designated computer lab for students. Presently, there is no funding to purchase computers
for student use within individual teaching labs.

Geology—

As Table 5.3 clearly shows, many Geology laboratories are currently being used for both
teaching and research activities. The faculty in Geology do not have dedicated research space. As
the program has grown, it is very challenging to be productive in research without dedicated
research space. Separate research and teaching space, as well as dedicated research space for
individual Geology faculty, is needed. BGE has requested that three rooms on the first floor be
available for Geology faculty research. Two of the rooms (Grote 111, 112) are being
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temporarily used by Biology faculty who will move into Holt Hall after completion of the first
phase of the renovation. The third room (Grote 113) is now vacant.

Currently all GIS and Remote Sensing classes are being held at the SimCenter’s Integrated
Geospatial Laboratory (IGT) Lab, which is located about 0.5 miles from the Department. The lab
has bare minimum computing facility for GIS and Remote Sensing classes as the computers are
very old. The lab also has restriction for after hour use. The availability of a classroom with
efficient computing facility within the department or in the close proximity would be of great
benefit by providing an optimum learning environment for GIS and Remote Sensing classes.

Additionally, the Geological and Environmental Remote Sensing (GERS) Laboratory is
currently under development and is temporarily located in Holt 117. A suitable permanent
location of this laboratory is required to conduct research in different areas of geological and
environmental remote sensing. It is anticipated that this lab will also be used for advanced
GIS/Remote Sensing classes in the future.

C. Research and Other Facilities

After the completion of the Holt Hall renovation, there will be a significant increase in overall
space, primarily for use by Biology and Environmental Science faculty. For the first time in
many years, all BGE faculty will be located in Holt and Grote Halls. All Biology and
Environmental Science research faculty will have dedicated research/storage space, and many
will have increased and improved space. A major need for Geology will continue to be
independent research space, as mentioned above. Additionally, following the renovation, there
will be three or four vacant office spaces and three vacant research spaces to accommodate
visiting scholars and new positions. If the department hires a new tenure-track faculty every two
or three years, as is the approximate pace we have been hiring new faculty, the department will
be at capacity in 6-9 years. If there are any Geology tenure-track hires, there is not any space--
office or research-- in Grote for that expansion. Thus, while the building renovation will improve
our space, the department may soon require additional space. As such, it is critical that the
university continues to actively seek ways to provide the Department with additional, high
quality space. A new Health Sciences building is being planned, and there are preliminary
discussions about lab space in that building for Biology and Environmental Science faculty that
conduct health related research.

The following is a summary of what we have requested for IT needs in the new renovated Holt
space: 1) all teaching labs should have a flat panel TV displays, non-ghosting whiteboards and
overhead projectors. Teaching labs should also be equipped so images from microscopes can be
transferred to displays. In certain labs, we asked for wireless connectivity between devices and
display panels; 2) Lecture classrooms should be equipped with traditional teaching podiums,
projectors, screens, whiteboards that do not overlap screens and electrical outlets for student
devices. 3) We would like to equip two small classrooms to facilitate integrative/interactive
teaching methods (NODE/Ethos chairs; chairs clustered around multiple tables). The success of
our future teaching depends on the university meeting these needs.
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Furniture requests for the Holt renovated space have not been finalized. We understand that
portions of the building not previously occupied by BGE will have new cabinetry, lab benches,
and furniture. We have requested new furniture in rest of Holt Hall, as well as repair or
replacement of any degraded or damaged cabinetry or doors being reused in the portions of the
building previously occupied by BGE. We are still waiting on budget approvals and notification
concerning these items. Acquiring sufficient furniture is essential for the continued success of
our program.

Following the renovation, we will have two new study rooms for undergraduate students. We’ve
requested kitchenettes, white boards, and seating areas in each of these rooms. Additionally, the
Department will have an in-house computer teaching lab. This is excellent and will broaden the
scope of courses offered by our faculty; however, it will be key for the university to demonstrate
a commitment to keeping those computers up-to-date and functioning. BGE will also have a
larger conference room, a room for graduate teaching assistants, and a room for graduate
students.

5.3.2 Other Resources to Support Teaching and Learning
A. General use vehicles

The two current general use vehicles are not sufficient for current teaching and research needs,
particularly since there is no dedicated budget for using motor pool vehicles. No new vehicles
have been purchased during the past five years, despite the addition of new faculty and students.
Both an extended cab (% ton 4x4) truck or SUV and an additional Quigley (1 ton, 12 passenger)
4x4 van are needed to support research and teaching needs of the department.

B. Growth Chambers

No major needs are noted with respect to the growth chambers at this time. Annual maintenance
costs are about $3,000.

C. Greenhouse

The greenhouse is in need of an automated irrigation system and a storage facility for materials
(pots, tools, equipment, seeds plant parts, etc.) used in teaching and research programs. In
addition, a greenhouse manager that could free faculty from being the caretaker of the structure
would be beneficial. Ideally, the greenhouse manager would be a student in order to increase
paid student research opportunities. Currently the greenhouse functions as what it is intended for
(greenhouse), but also as storage place which deters taking advantage of its full capacity. As far
as needs for the greenhouse and herbarium (and other biocollections here at UTC) there is a push
to start thinking about these as pieces of equipment. Like any other teaching/research tools, they
need maintenance and upgrades to keep them useful and functioning. These are valuable
resources that span several professors, classes, students and they support and underlie
publications, environmental impact assessments, and grant funding. As such, they need
maintenance. However, there is no dedicated budget for any of this. Even more, the collections
and greenhouse require constant attention (watering, weeding, repotting, monitoring dermestid

188



beetle infestations, specimen repair when damage occurs because of use in teaching). This adds
up to considerable time of the Ph.D. curators of these resources. At the very least, even small
dedicated budgets would help protect and maintain these valuable resources.

D. Urban Garden

The needs to improve the Urban Gardening program include a dedicated storage facility for the
small garden tractor, tillers and other equipment. In addition, the acquisition of irrigation systems
for the area is a high priority for the urban garden.

E. Natural History Museum Collections

Major weaknesses in the museum have to do largely with a lack of labor and lack of a dedicated
budget for the museum to purchase supplies. We depend on students for all curatorial activity,
but between preparing backlogged specimens, maintaining a dermestid beetle colony to clean
skeletons, the actual work of cleaning skeletons, identifying and labeling and databasing
specimens, and specimen upkeep (including tasks like regular treatment for pest control,
specimen repair, etc.), many tasks fall through the cracks. For the museum in general, we are in
need of dedicated collection/curatorial staff and dedicated funding through the Departmental
operating budget.

In addition, the UTCI research collection is growing very rapidly (more than 10,000 accessed in
the last two years), and we will surpass our capacity to house specimens in the next year or so.
The UTCI collection is housed in three modern Delta Design cabinets (two of the cabinets have
72-drawer capacity and the other has 48-drawer capacity) and six Lane cabinets (each 12-drawer
capacity). All Lane cabinets are more than 40 years old and are in desperate need of repairs, both
on the door handle mechanism and the rubber sealant around the door edge.

With regard to the amphibian and reptile collections, we are in need of increased drawer space,
increased workspace, increased ventilation and lighting, lockable storage, and shelving.
Additionally, with regard to the avian collection, there are three major weaknesses in the
collection: 1) lack of space (the two cabinets the bird collection is housed in are full, although
three new cabinets were purchased this summer), 2) the cabinets are old and do not seal well
(again, the new cabinets should help alleviate this problem), and 3) there is a lack of staff to
curate the existing collection and prepare new specimens. There are currently ~300 specimens in
the freezer, and if there was someone who was capable of doing museum preparation on bird
specimens, the collection could be greatly expanded, which would increase its usefulness both
within the department, and potentially to outside researchers as well.

In addition to the herbarium needs mentioned above (see ‘Greenhouse’ section), additional
herbarium needs include the following: 1) a small dedicated budget for specimen repair and new
specimen preparation; 2) the herbarium is contained in 57 standard, museum-grade herbarium
cabinets and many of these are old and failed or failing. In a recent NSF submission Dr. Shaw
requested 10 new cabinets, but the herbarium could really use about 15 new cabinets, which are
about $1800 each.
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F. Computers

Teaching computers are refreshed through IT’s Computer Refresh Program. However, there is
currently no internal opportunity to update and refresh research computers. While the library has
a computer classroom, the Department lacks dedicated computer space for students and for
teaching, although the renovation will improve this situation (discussed page 11, supra).
Additionally, computers in individual teaching labs would allow instructors to incorporate data
entry and statistics into their lab classes. BGE has requested instructional computers and
projection systems in all teaching labs as part of the Holt Renovation. The incorporation of more
computers for student use into our teaching labs is a major need in the department.

G. Field Stations

Unfortunately, human encroachment is occurring along the borders of the BFS, and is primarily
residential or industrial in nature. Hence, the primary challenges, as of late, are increased
security at the BFS. Dr. Wilson has lobbied Dr. Brown for security cameras at the properties and
he has promised to fulfil that request. We are hopeful that this will occur in the near future.

H. Health and Safety

No immediate modifications are needed to our current health and safety protocols.

I. lustrator

No modifications are needed regarding the role of the illustrator in Dr. Gaudin’s research
activities.

J. Library
No major library needs are noted at this time.
K. Research with vertebrate animals and human subjects

The IACUC and IRB committees work well with students and faculty to approve and monitor
relevant research. However, the review process if often time consuming, particularly with
IACUC since the committee meets only once per month. Because of this, and because revisions
and re-review of the protocols are typically required, the review process can make it challenging
for students in particular to conduct vertebrate research. A more streamlined process would
benefit both faculty and students. The IRB committee reviews applications on a more regular
basis, and that committee is working to streamline human-based research that is conducted in
collaboration with Erlanger Hospital.

L. GIS Resources

The availability of a GIS classroom with efficient computing facility within the department or in
the close proximity would be of great benefit for providing optimum learning environment for
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GIS and Remote Sensing classes. The GIS lab currently being used is located about 0.5 miles
away from Holt Hall, in the SIM Center.
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PART 6. SUPPORT

Support is measured in this Program Review according to four criteria, 6.1-6.4, below. These
criteria concern the budget and needs, enrollment and graduation rates, responsiveness to needs,
and an assessment of strengths and weaknesses of the Program.

Our Department has three distinct, “departmental”” budgets that are treated as one. Until 2015,
the Department of Geology was separate from the Department of Biological and Environmental
Science; in fact, it was part of the Department of Physics, Geology, and Astronomy. Ever since
the merger of Biology and Environmental Science in the early1990s, the budget of these two
departments has remained separate, though urgent programmatic needs had resulted in
reallocations such that the budget was essentially treated as one. Because the distinct budgets of
Biology and Environmental Science were never treated as separate, and since the Geology
budget has not been treated as distinct from Biology and Environmental Science since 2015, we
describe and discuss Support for these three programs as one in this Program Review section.
Numbers presented below were gathered from IRIS (UT accounting system), BGE records, UTC
Factbook, and the Office of Planning, Evaluation, and Institutional Research (OPIER) for all
“three” departments (programs), through the time period of this self-study.

Furthermore, while it is customary to split an Operating Budget into line items (e.g., student
employees, travel, motor vehicle operation, printing, supplies, rentals, insurance, equipment) to
better understand spending trends, we frequently reallocate funds as needed and adjust budgeted
line items for the next year based on usage the previous year. Therefore, amounts in these
categories have changed through the years and they do not necessarily reflect expenditures for
the years listed. Additionally, our allocated budget only accounts for about 1/3 of the total funds
necessary to run our department, so it can never be an accurate representation of a line-itemed
operating budget. Thus, we will not discuss the allocation of funds into these line items, but
focus on the Operating Budget, Salaries Budget, and Total Budget as aggregate totals with
respect to faculty numbers, enrollment, and degrees conferred.

6.1 Program Budget and Needs

The combined Operating Budget for the Department of Biology, Geology, and Environmental
Sciences has historically (>10 years) come from four sources: state allocations, lab fees, monies
from the College of Arts and Sciences (= “Budget Revision totals” in the tables, below), and gift
funds. Roughly, the first two sources each contribute about 1/3 of the total, necessary operating
budget for BGE. Prior to 2007, the year that collecting lab fees was initiated in our department,
state allocations fell far short of what was needed to effectively run the department, even
modestly. The unstated governing philosophy at that time was that the CAS would make up the
difference in operating costs at the end of the year. That is, upper administrators (long since
retired) were very aware that state allocations were far too little to support a department of our
size (undergraduate and graduate students as well as faculty) and it was standard practice that the
Dean would help balance our budget out of CAS funds. In 2007, we initiated a lab fee for all
courses with labs. This greatly enhanced our operating budget for a few years, especially during
the onset of the recession. However, around 2012, a turnover in all ranks of the upper
administration above Department Head, coupled to crippling student growth and the lingering
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effects of the recession, led to a shift in philosophy toward a business model where the CAS
would not make up shortfalls and all departments needed to function within their allocated
budgets (plus lab fees).

Currently, and through the period of this five-year review, our department is caught between an
older philosophy that exacerbated the problem of insufficient state and college funds allocated to
support our department and a newer business philosophy in which we need to run the department
within the allocated Operating Budget. In addressing this shift in budget management and
philosophy, it is important to realize that the five-year average of our departmental Operating
Budget from state allocations has been $110,000, the average income from lab fees has been
$105,000, the average income of monies from the College has been $55,000* (*which is
unpredictable and has swung widely from $26,000 to $92,000), and the annual income from gifts
has been $22,000. In summary, our actual operating budget through this review period has been
about $290,000 (including gift funds), but the allocated operating budget from that state has been
$110,000.

The Operating Budget is defined from here down as the state allocated funds (Allocation Totals),
plus additional monies from the College (Budget Revision Totals). Within the Operating Budget,
Allocation Totals remained constant at $104,213 from 2012-2014 and increased by ~$10,000 in
2015 and ~$3,000 in 2017 (Table 6.1). Extra funds from CAS (Budget Revision totals) declined
by 40% from 2012-2014, before returning in 2016 to about what they were in 2012. In effect, the
Operating Budget for BGE was $164,978 in 2012 and it declined to $156,237 in 2013. In 2014,
the Operating Budget was effectively reduced by an additional 18% to $128,176. However, it
was increased 19.1% in in 2015, but still did not reach the 2012 total. In 2016, non-lab fee
income to BGE increased by 6.9% and in 2017 it was raised another 18.5% to $208,851.
Reductions or increases were not in one particular department/major, but across all of Biology,
Geology, and Environmental Science (Fig. 6.1).

Table 6.1 BGE Budget Summary

BIOLOGY, GEOLOGY, AND ENVIRONMENTAL SCIENCE - Combined Budgets
Operating Budget 2012 2013 2014 2015 2016 2017
Allocation T olals 104.213.00 104,213.00 104.213.00 114,263 .00 11426300 | 117,00000
Budget Revision Tolaks 60,765.00 52,024.00 23.963.00 4424200 5590100 | 9185L.00
Fiscal Year Totaks 164.978.00 156,237.00 128,176.00 158,505.00 17025400 | 20885100
Percent change from previous fo present 559 -17.96 19.13 6.90 18.48
208,851.00
Salaries Budget
Allocation T olals 1,545,733.00 1,630,800.00 1,828,936.00 1,985 007.00 2,052.745.00 221570500
Budpet Revision Tolals 77967100 931.755.00 96731200 933,347.00 976,547.00 |1,042280.00
Fiscal Year Totaks 232540400 256255500 2,796,248.00 291835400 302920200 [3257983.00
Percent change from previous fo present 925 8.36 4138 3.66 702
3.257983.00
Fiscal Y ear T ofaks (Opexating + Salaries Budgets) | 240038200 | 271870200 | 292442400 | 307685900 | 319054600 346683400
Percent change from previous fo present 40 7.08 495 383 771
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Operating Year Budget Totals for BGES

0.00 50,000.00 100,000.00 150,000.00 200,000.00 250,000.00
2012 118,064.00 | 37,390.00 __ 9|524.00
2013 111,638.00 |___34713.00 _ 9i386.00
2014 84,087.00 | 25684.00 [18,405.00
2015 107,268.00 | 2929000 |21947.00 |
2016 121.893.00 |__31.730.00 _ 116,631.00
2017 208,851,00 |

JBiology MGeology W Environmental Science WBGES Combined

Figure 6.1 Operating year budget totals for Biology, Geology, and Environmental Science from
2012 through 2017.

The figure shows, except for Environmental science, a reduction in operating budget from 2012
through 2014, and more so in 2014. In detail, for 2014 the reduction in the budget was more
severe for Biology than for Geology.

In 2012 the Operating Budget per Faculty Member was $6,345. However, during the next two
years, cuts diminished this to $5,208 and $4,273. In 2016 and 2017 this ratio increased to near
what it was in 2013 and in 2017 the Operating Budget per Faculty Member increased to $6,737
(Fig. 6.2), which is a slight increase from 2012.

Operating Budget per Faculty Member, Enrollment, Degree Conferred
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Figure 6.2 Operating Budget per faculty, per Enrollment or per Degree Conferred.
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Operating Budget per faculty member was declining from 2012 through 2014, and increasing
from 2015 to 2017. Operating budget per enrollment decreased from 2012 through 2014,
rebounded in 2016 to slightly more than in 2012, and increased again in 2017. The Operating
Budget per Degree Conferred was declining from 2012 through 2015, and increasing slightly in
2016 and 2017.

The Operating Budget per Enrollment was $173 in 2012 and dropped to a low of <$130 in 2014.
In 2016 the Operating Budget per Enrollment was still significantly below where it was in 2012,
but in 2017 it finally surpassed 2012 and was $208 (Fig. 6.2).

Perhaps the most surprising numbers of all of these are the Operating Budget per Degrees
Conferred (Fig. 6.2) which for 2017 is still at nearly half of what it was in 2012. In 2012, the
Operating Budget per Degrees Conferred was $1,812. Through substantial increases in
enrollment and a revision of the curricula coupled to nearly static state allocations and a
reduction in funds from CAS, this ratio decreased to $866 in 2015. Despite a constant increase in
conferred degrees through 2017, we are still only spending $1,111 per conferred degree in BGE.

In addition to the Operating Budget, described above, BGE also has income through lab fees,
which add about $105,000 to our actual, annual operating budget. That is, in 2013 lab fees
increased our actual operating budget by $107,281 (by 40.7% of the total). This number
increased to a high in 2014 to $115,443 (47.4%) and has been ~$93,000 for the last two years
(36% and 32%). What should be restated and reinforced is this additional 30-50% added to our
actual operating budget is still less than what is required to meet the minimum budgetary
requirements of our program. From another perspective, the state and university allocated
budget, plus the lab fees are only allocating about 74% of the minimum operating budget
necessary to run a program that accounts for 7% of the degrees conferred at UTC.

In 2012 the combined Salaries Budget of BGE was $2,325,404 and in 2013 it increased to
2,562,555 (Table 6.1). It increased by 8.4%, 4.2%, 3.7%, and 7% from 2013-2017 (Fig. 6.3).
While these increases seem promising, they were essentially due to faculty being added or
promoted during this time (Fig. 6.4). That is, in 2012 we had 22 tenured or tenure-track faculty
in BGE and four lecturers. Four lecturers were added to BGE in 2013 and two tenure-track
faculty were added in 2016. The 10-year history of faculty additions shows a trend toward an
increased number of lecturers (Fig. 6.4). In 2007 we had 20 tenured or tenure-track faculty and
one lecturer, while at present we have 23 and 8, respectively. The total BGE budget for salaries
is 21.3% higher in 2017 than it was in 2013, largely because of the additions of two tenure-track
and five promotions (Boyd, Brock-Hon, Chatzimanolis, Klug to Associate Professor and Shaw to
Full Professor).
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Salaries Budget Totals for BGES

0.00 500,000.00 1,000,000.00 1,500,000.00 2,000,000.00 2.500,000.00 3.000.000.00 3.500,000.00
2013 1.506.510.00 491.,359.00 564.686.00 |
2014 1.706,416.00 ‘ 505.000.00 | 384.832.00 |
2015 1,794,120.00 | si1627400 | 607.960.00 |
2016 1,940,702.00 | 47496900 | 613,621.00 |
2017 3,257.983.00
IBiology IGeology IEnvironmental Science WBGES Combined

Figure 6.3 Salaries Budget totals from 2013 to 2017.

The dip in the Geology budget reflects the removal of funds for the departmental secretary
position, and salary reduction associated with the change from a 12-month to a 9-month
appointment of the former head of Physics, Geology, and Astronomy. The stated savings from
the reorganization of the sciences was about $42, 000.

Tenured and Tenure-track Faculty and Lecturers
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Figure 6.4 Totals of tenure-track and non-tenured lecturers.

Diagram shows a jump in tenured faculty from 20 to 22 from 2011 to 2012; from 22 to 24 for
2015 to 2016, and a reduction from 24 to 23 from 2016 to 2017 (as one faculty member took a
position elsewhere and this position in now unfilled).

The Total Budget for all three programs in BGE, i.e., the Operating Budget plus the Salaries
Budget, in 2012 was $2,490,382 (Table 6.1 and Fig. 6.5). In 2013 it increased to $2,718,792 and
it was raised by 7%, 5%, 7%, and 18% from 2013-2017, respectively. The 2017 total BGE
budget was 21.6% higher than in 2013.
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Total Budget for BGES

0 500000 1000000 1500000 2000000 2500000 3000000 3500000
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2013 1.618,148.00 526,072.00 574,572.00
2014 1,790,503.00 | 530,684.00 603,237.00
2015 1.901.388.00 545.564.00 629.907.00
2016 2.062.595.00 | 506.699.00 630,252.00 |
2017 . : 3,257,983.00 _ _ : |

Biology Geology Environmental Science BGES

Figure 6.5 Total Budget of BGE. [Same data as Table 6.1]
6.2 Program Enrollment and Graduation Rates

The program has a history of enroliment and/or graduation rates sufficient to sustain high quality
and cost-effectiveness.

Through the early 2000s enrollment in BGE remained relatively stable, slowly climbing to 472
BGE majors in 2007. Following 2007, enrollment increased at a staggering rate of >12% per
year through 2013 and resulted in 1030 BGE majors that year (Fig. 6.6). This unchecked growth,
coupled to substantial reductions in annual budget revisions provided to the BGE Operating
Budget (defined as initial yearly budget allocation plus budget revisions from CAS, see above)
crippled our department for several years. Following 2013, enrollment dropped slightly and
stabilized near 1000 majors. Even still, the average rate of growth in enroliment in the time
period from 2007 through 2017 was 7%.

Within BGE, the Biology track accounts for the large majority of the Degrees Conferred as well
as the growth in BGE (Fig. 6.7). The number of Geology Degrees Conferred hovered between
five and nine from 2008 through 2013 and increased to 23 in 2014 before settling to 12-15 in
recent years. Environmental Science Degrees Conferred was between ten and 23 from 2008
through 2013 before climbing to 26 in 2013 and stabilizing in the low 30s in recent years. The
Biology Degrees Conferred has climbed steadily from 55 in 2008 to 142 in 2017. Since 2007,
enrollment has more than doubled in all three programs.
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Figure 6.6 Ten years of data on Enrollment and Degrees Conferred in BGE.

Data show staggering growth from 2007 through 2013. Degrees conferred soars in 2014 and
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Figure 6.7 Degrees Conferred by discipline within BGE. Note the recent increases in Geology

and Environmental Science.

Consideration of BGE Enrollment compared with total UTC enrollment indicated strong relative
growth by our department. From 2007-2012 BGE accounted for an average of 5.2% of all UTC

degrees conferred. However, in 2013 BGE accounted for 6.1% and from 2014-2016 BGE has

accounted for 7.7% of total degrees conferred.
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6.3 Program Responsiveness to Local, State, Regional, and National Needs

Through work initiated in 2012, we introduced a total revision of the Biology freshman sequence
as well as the Biology and Environmental Science curricula. In short, the freshman Biology
sequence was spread out over three semesters, instead of two, in order to give freshman an extra
semester to mature before beginning majors related coursework. The number of concentrations
in Biology and Environmental Science were greatly simplified and reduced and nearly all of our
classes were integrated into six categories in the path to degree conference: introductory, core,
survey, cell and physiology, advanced ecology/evolution, and elective courses. With all of our
courses fitted into these categories, students were able to make choices that led to more
streamlined paths to graduation. In other words, this greatly alleviated the problem that arose
when students needed particular courses for graduation and those courses were either not offered
or already full. This Biology and Environmental Science curriculum overhaul was introduced to
the catalog in 2013 and its effects were immediate. BGE awarded 101 degrees in 2013 and in the
four years following this overhaul nearly doubled degrees awarded by 2017 (188). The hiring of
a departmental advisor skilled in resolving schedule conflicts and progression issues also likely
contributed to the increase in degrees awarded.

If the last century saw progress in Physics, this century will be defined by progress in the
biological sciences. Great advances are continuing to be made through technology and these
continually require new skill sets to be learned and utilized. Our department is geared to claim
this opportunity. Also, of the three programs of BGE, Biology is better known at all societal
levels, from local, through to national. More citizens seek knowledge in Biology, as is explained
by the growth in Biology majors in the last 10+ years. The department is keenly aware of such
needs and continues its endeavor to meet the challenge. Over the last couple of decades, the
environmental concerns of the nation have grown. Presently global climate change is of great
scientific and societal concern, and, our Biology, Geology and Environmental Science Programs
are geared to accommodate such concerns. Our programs help meet the needs of our students and
provide opportunities for students and faculty to address local, regional, national, and
international problems.

The need to understand Earth, its processes related to natural hazards, and the formation and
distributions of Earthborn resources drives the education of students in the Geology Program,
thus helping to solve problems faced by Earth’s inhabitants today and in the future. For example,
climate change and its effects can only be understood in the context of the whole Earth and its
history; seismic hazards spur important and pressing research to better understand, mitigate, and
publicize these hazards; The impact of environmental contaminants can only truly be assessed by
understanding earth materials and how these contaminants move via pathways through these
materials. Additionally, Geology’s importance is fundamental in that the study of the Earth and
other bodies of the universe are the foundation for all sciences, math, and engineering.
Conversely, Geology utilizes principles from all of these to gain a better understanding of how it
works, something vitally important for current and future generations. The courses we offer build
the foundation of knowledge needed for our students to solve these problems in their
communities and at the state, national and global level. Over the past five years we have
produced students now employed with local environmental and geotechnical firms such as
S&ME Inc., Arcadis, AECOM, and Marion Environmental. We have students employed by the
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USGS and by the US Army Corps of Engineers, and the petroleum industry. These and other
graduates are utilizing their knowledge of Geology and their problem solving skills gained
through the Geology Program at UTC to be better citizens and stewards of their communities.
Our program is also responsive to national needs in producing more geoscience graduates to fill
greater demand in the work force as expressed by the Bureau of Labor and Statistics on
Geoscience job outlook at www.bls.gov/ooh/life-physical-and-social-science/geoscientists.htm.

“Employment of geoscientists is projected to grow 14% from 2016-2016, faster than the average
for all occupations. The need for energy, environmental protection, and responsible land and
resource management is projected to spur demand for geoscientists in the future.”

Similar to other programs of BGE, Geology is growing and has a plan for further growth. To
accommodate the needs of our student as they seek employment in Geology and Environmental
Geology careers, and add to their skills of evaluating earth surface processes and working with
spatial data, Geology hired Dr. Brock-Hon, a geomorphologist and, more recently, hired Dr.
Hossain, a specialist in environmental applications of remote sensing and GIS. These additions
allow us to broaden areas in which we train students and accommodate growing demands for
geologists. We hope that growth in our program, in turn, allows us to broaden the educational
opportunities for our students by hiring new faculty in areas such as geophysics.

6.4 Assessment of Support Strengths, Weaknesses, and Recommendations for Change

From 2007 through 2013 our enrollment swelled from 472 BGE majors to 1030, while our
Operating Budget (Allocated + Budget Revisions) was effectively and significantly decreased
(Fig. 6.8). In the last couple of years we have seen promising increases in Operating Budget
(both Allocation + Budget Revision, which includes start up funds) and Enrollment has
stabilized at about 1000 majors for the last three years. However, over the last five years, general
trends in increases and decreases in Operating Budget and increasing Enrollment, Tenure-track
Faculty, and Degrees Conferred have placed pressures placed on our Program. Fig. 6.8, below,
shows the percent change from one year to the next from 2012 through 2017. Through the last
five years our Operating Budgets increases were offset by nearly equal decreases so that during
the last five years our Operating Budget has made minimal gains. Additionally, some of the
budgetary swings are the result of unreliable Budget Revisions from the CAS. During this same
time period, there has also been the trend of increased Enrollment and substantially increased
Degrees Conferred, while we have added very few tenure-track faculty.
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Percent Changes in Operating Budget, Enrollment, Tenure-track Faculty, and Degrees Conferred
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Figure 6.8 Percent changes in Operating Budget, Enrollment, Tenure-track Faculty, Degrees
Conferred.

Percent change in enrollment has fluctuated but is definitely to the positive and percent change in
Degrees Conferred is overwhelmingly to the positive. The percent change in Operating Budget
shows substantial and swings from one year to the next and does not correspond to Enrollment or
Degrees Conferred.

As noted above, our faculty responded to a critical problem related to the sudden doubling of our
enrollment over a relatively short period of time between 2007 and 2012. Our response was to
redesign our curriculum to streamline navigation of upper level courses to help provide courses
needed for graduation. Another part of this redesign was the willful shifting of tenure and tenure-
track faculty away from the large freshmen introductory courses (e.g., Introductory Biology and
Environmental Science courses, Human Physiology and Anatomy courses) and into junior and
senior level courses. By the most critical measure, the number of Degrees Conferred, this move
was successful. We also gained four new tenure-track faculty lines from 2011-2016 that helped
ease the bottleneck courses that had greatly slowed progress through the program for students
from 2009 to 2012. For example, one critical bottleneck course, Principles of Microbiology
BIOL 4220, was being taught by only one faculty member (Spratt), who was able to offer the
course only during spring semester and during one summer session. By hiring a second
microbiologist (Giles) the course was made available during both semesters. So, when new
resources have been made available to the BGE program we have been able to effectively put
them to work, helping more of our students graduate in a timely fashion. In Geology, the
bottleneck starts early with Mineralogy and Petrology, taken by sophomores, that can only be
taught once a year. Other classes such as Paleontology and Sedimentary Rocks and Stratigraphy
are only taught once every other year because Dr. Holmes must also teach other introductory and
elective courses for the major. Additional faculty in Geology are needed to reduce course load
and free up other faculty to teach the required courses more often.

The thinning of the line between Enrollment, Degrees Conferred, and Operating Budget has
come at significant cost. As is often the case when business models are applied regardless of
other factors, during the last 10+ years we have failed to maintain, replace, or repair
departmental equipment; furthermore, upgrading to newer, more modern pieces of equipment to
teach from and give experiential learning opportunities has been out of the question. BGE does
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not have room in the actual operating budget, let alone the allocated Operating Budget for
routine equipment upgrades, replacement, or the maintenance of equipment we currently own.
This issue is discussed in detail part five of this document, but needs to be emphasized here as a
key weakness of the current support given to the department. The department has notable
“bottleneck” pieces of equipment that could prove major limitations to our ability to teach (let
alone conduct research) should they malfunction. Case in point, the departmental autoclave.
Having only one autoclave to serve the growing number of Cell and Molecular courses
potentially puts in jeopardy all of those upper level laboratory courses. With the enrollment
expansion, which led to the expansion of microbiology lab course sections, the single autoclave
we have is overworked. A problem with this aging piece of equipment could have a significant
ripple effect throughout our Program. Thus, the ongoing problem of planning for the replacement
of various types of equipment will not go away unless the department gains new resources that
can be used to purchase replacement equipment as necessary.

Tied in with the equipment limitations noted above, is the need to maintain the equipment we
own, from research and teaching specimens and their storage cabinets in the Herbarium and
Natural History Museum to PCR machines to a Gas Chromatograph-Mass Spectrophotometer
(shared with the Chemistry Department). When possible, the latter are done through service
contracts with the equipment providers. However, as with equipment purchase, there is no room
in our Operating Budget for equipment maintenance. When these pieces of equipment
malfunction, laboratory courses, student, and faculty research suffer and other areas of the
Operating Budget suffer.

Another area of concern for lack of resources is the lack of support staff to help with numerous
tasks necessary to maintain our program. For example, a number of our faculty utilize the
departmental greenhouse for their courses and research. It takes weekly work by a tenure-track
faculty member to water, weed, and maintain this living collection and while students can work
as assistants during the spring and fall semesters maintaining this living collection requires work
during winter, summer, spring, and fall breaks as well as some weekends when students are not
available. Another area where staff help would help our faculty is in our Herbarium and Natural
History Museum. Housing some 130,000 specimens, these facilities provide our faculty and
students with excellent resources that serve as the center for many laboratory courses. Upkeep
and maintenance of our collections in these facilities falls on tenure-track faculty. Lastly, with so
many technically sophisticated instruments in many of our teaching and research labs being
computer based, the need for a technician capable of working with computers to correct minor
problems would also help our faculty be more efficient teachers and researchers. So, overall, the
addition of technical staff to help our faculty could help improve our departmental productivity.

In conclusion, our department was caught between two different administrative philosophies
regarding our budget and this change occurred over the course of about one year. Still, our
faculty have proven to be highly effective at recognizing problems and coming up with effective
measures to streamline our curricula, serve a doubled enrollment, and enhance graduation rates,
even with no real increase in Support. However, evidence is suggesting that our ability to
continue to increase graduation rates and increase enrollment may be reaching the upper limit
that will not increase without the provision of increased, dependable support commensurate with
the size of our department.
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We need a dependable and accurate operating budget that will support 31 faculty, ~1000
undergraduate majors, 30-40 graduate students, and a heavy service course load. Our faculty
have done excellent work and made due with very little during the lean times of the last five+
years. For longer than that, however, we have been unable to plan for the future because we
cannot count on a budget reflective of the needs of one of the largest departments in the
university. From our perspective, we are only “guaranteed” about 2/3 of the budget we need to
function and half of this amount comes from lab fees. The rest of the budget we need we receive
as “Budget Revisions” and Gift Funds. Without this, we are relegated to not being able to plan
for the future, not being able to produce an itemized budget from which we can understand
spending within and across standard categories of an academic department, not being able to
maintain teaching and research equipment, and integrating new tools and technologies is out of
our reach. It is imperative that our past thriftiness, budgetary introspection, and cobbling together
of resources at hand to uphold a solid curriculum will result in our being able to move forward
with the resources we deserve as a department that confers about 22% of the degrees awarded by
CAS and 7% of the total degrees from UTC.
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Appendix A. Merger Plan

Biological & Environmental Sciences and Geology
Draft Merger Plan
May 31, 2015

Goal: This is a plan to facilitate the merger of UTC’s Geology Program with the Department of
Biological & Environmental Sciences. The overall goal is to have one unified department that
maintains and promotes disciplinary identity, strengths, and resources. The merged department
will offer four degree programs (B.S. Biology, B.S. Environmental Science, B.S. Geology, M.S.
Environmental Science) and consist of over 1000 majors and 31 fulltime faculty. The merged
department will be home to about 24 percent of the majors in the College of Arts and Sciences
(CAS), yet its operating budget will represent about 10 percent of the CAS operating budget
(based on 2014/15 budget). Obtaining an adequate operating budget to support Biology,
Environmental Science, and Geology students will remain a critical need. It is important to note
that a merger of this magnitude requires careful consideration and time beyond what is described
in this document.

ITEMS

1. Faculty Involvement — Faculty have already been involved and will continue to be
involved in developing the merger details through face-to-face discussions and email.

2. Name: The Department of Biology, Geology, and Environmental Sciences (BGE). This
is consistent with degrees, Division names, and other departments on campus. Two other
options are Department of Biological, Geological, and Environmental Sciences (BGES) and
Department of Life and Earth Sciences. The new name will be finalized in mid-June 2015.

3. Program Structure: One integrated department with three Divisions, representing the
degree programs: Division of Biology, Division of Geology, Division of Environmental
Sciences. The Divisions are intended to help preserve the disciplinary identity, prestige, and
potential of our four degree programs. Preserving disciplinary identity is an important factor to
facilitate student recruitment, faculty research and grantsmanship, and graduate employment.
However, the department will function as an integrated faculty and administrative unit.

4. Administrative Structure: One unified department with shared administrators and
administrative support staff. Administration will be provided by existing positions plus one new
Associate Department Head. Initially, the new Associate Head will coordinate activities in the
Geology program. This function is important to ensure a smooth transition and maintain the
integrity of the Geology Division in the short term. Over time, as faculty learn about the
respective disciplines, the duties of the associate heads will be adjusted to focus more on
activities common to all divisions and less on individual disciplines, wherever feasible. Long
term, a new Associate Head is important to cope with additional work and responsibilities
associated with adding an additional academic program to a very large, understaffed, and under
budgeted department. The Department Head and Associate Heads will coordinate their activities




Appendix A. Merger Plan A-2

to avoid unnecessary duplication and maximize efficiency. General duties of the positions
include:

5.

6.

Department Head (existing, Tucker): Overall departmental oversight and administration,
faculty and staff evaluation, petitions, budget, represent and advocate for department.

Senior Associate Department Head (existing, Gaudin): Biology and Environmental
Science course scheduling, petitions, overrides, general backup to Department Head

Associate Head 1 (existing, Carver): Coordinate Student Relations, Advising, Retention,
Progression, Graduation, Course and Program Student Learning Outcomes, and
Assessment, Student Scholarships and Awards, Student Events, A & P Course
Scheduling

Associate Head 2 (new): Initially, this position will focus on coordinating activities in the
Geology program, such as Geology course scheduling, Geology Student Relations,
Advising, Retention, Progression, Graduation, Course and Program Student Learning
Outcomes, Assessment, Student Scholarships and Awards, Student Events. Initially, this
position will be selected by, and will work closely with, the existing geology faculty.

Administrative Assistant (existing, Shutters): Manage department front office, respond to
or direct face-to-face, email, and phone inquires, general administrative assistance to
department head and faculty, process faculty and student travel, purchase office supplies,
enter course overrides, co-supervise student workers

Budget Specialist (existing, Locke): Bookkeeping and accounting for all state, lab fee,
gift, and grant accounts; payroll, personnel hiring and termination paperwork, co-
supervise student workers, faculty evaluation paperwork

Faculty Associate (existing, Murphy): Purchase research and teaching supplies and
equipment, oversee lab safety, develop and maintain department website, department
credit card holder, coordinate introductory biology labs, coordinate equipment
maintenance and repair

Space: Programs and faculty will retain their existing space.

Bylaws: Faculty will integrate the two sets of bylaws into one set of bylaws. As part of

this process faculty will review reappointment, tenure, and promotion criteria, considering
characteristics unique to each program such as existing criteria, teaching loads, research activity,
and related factors. There may be instances where separate disciplinary specific criteria and
procedures will be retained within the combined bylaws. RTR committee composition will also
be addressed in the bylaws. EXxisting Geology criteria will apply to Geology faculty and existing
BES criteria will apply to BES faculty during academic year 2015/2016. This will provide
sufficient time for faculty to fully consider ramifications of any proposed changes.
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7. Webpage: The Geology website will be integrated into the BES website. The
department Faculty Associate (Murphy) will maintain and update the integrated website, with
input from Geology faculty and the new Associate Head 2. The website structure will reflect an
integrated department with Divisions of Biology, Environmental Sciences, and Geology.

8. Budget: The Geology budget will be integrated into the BES budget. Presently BES has
separate state operating accounts for Biology and Environmental Sciences. Maintaining separate
Geology state accounts would be consistent with the present practice in BES. Non-state
accounts will be retained and used for existing designated purposes.

9. Evaluation: The Department Head will conduct EDO evaluations and the RTR
committee and Department Head will perform their respective duties in the faculty
reappointment, tenure, and promotion processes. The Department Head will conduct staff
evaluations (SPDR).

10. Major Rosters: Persons responsible for generating and maintaining a list serve of majors
for the four academic programs will be determined.

11.  Advising: The department Professional Advisor will assign a geology faculty advisor for
each geology major. The geology students will be divided equitably among the geology faculty.
BES students will continue to be advised by department faculty and the Professional Advisor.

12. Summer School Teaching: Every fall semester the Department Head will distribute a
form to faculty to gauge faculty interest in teaching during the upcoming summer. The
Department Head will coordinate with the Associate Heads as they develop summer schedules.

13. Course Syllabi: All faculty will submit syllabi to the department Administrative
Assistant.

14. Building and Room Access: A standard procedure to request building and room access
for students and faculty will be developed.

15.  Office Supplies: Faculty submit request to Administrative Assistant.

16.  Teaching and Research Equipment and Supplies: Faculty submit requests to Faculty
Associate.

17.  Travel Requests: Faculty submit requests to Administrative Assistant.

18. Faculty Committee Assignments: Every summer, the Department Head will distribute a
form to faculty to determine faculty preferences for departmental committee assignments for the
academic year. The existing BES list of committees will be updated to include committees
unique to Geology that are appropriate for crossover with BES faculty. The Department Head
will consider faculty preferences when assigning faculty to committees and will strive to ensure
the faculty of each division are adequately represented on committees.
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19. Curriculum Impacts: The departmental curriculum committee will 1) propose catalog
revisions to reflect merger (e.g. — department name), 2) assess whether there is duplication in
environmental science and geology curriculum and propose revisions if warranted, and 3)
consider whether existing course designations (BIOL, ESC, GEOL) and cross listing practices
should be modified. Any curriculum decisions impacting Geology curriculum will involve at
least two Geology faculty on the curriculum committee.
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BES & GEOLOGY MERGER TIMELINE

BES Head Meeting with PGA Head & Faculty to Discuss | April 16, 2015 Complete
Merger

BES Faculty Meeting to Discuss Geology Merger April 17, 2015 Complete
BES Head Meeting with Geology Head & Faculty to April 21, 2015 Complete
Discuss Merger

BES Head Meeting with Dean & Provost to discuss April 24, 2015 Complete
Merger

BES Head Meeting with PGA Administrative Assistant, | May 21, 2015 Complete
BES Administrative Assistant, and BES Faculty

Associate, and BES Associate Head to discuss Merger

Plan

Draft Merger Plan to BGES Faculty for Input May 22, 2015 Complete
BES Head Meeting with Geology Faculty for Input May 29, 2015 Complete
Draft Merger Plan to Dean & Provost May 31, 2015 Complete
Mailboxes created for Geology Personnel in Holt 215 June 12, 2015 Complete
Mailroom

Department Name Finalized June 22, 2015 Complete
Order Letterhead and Business Cards with New June 22 - July 1, Ongoing
Department Name and Address 2015

Notify UTC Mailroom of New Geology Address June 22, 2015 Complete
beginning July 1, 2015

Geology Mail delivered to Holt 215 July 1, 2015 Complete
Geology budget transferred to BES July 1, 2015 Complete
Geology office supply purchasing transfers to July 1, 2015 Complete
Administrative Assistant, Holt 215

Geology travel approvals and reimbursement processing | July 1, 2015 Complete
transfers to Administrative Assistant/Department Head

Geology personnel files and department records July 1, 2015 Ongoing
transferred to Holt 215

Geology personnel paperwork processing responsibility | July 1, 2015 Complete
transfers to BGES Accounting Specialist Position

Purchasing of Geology teaching and research equipment | July 1, 2015 Complete
and supplies transfers to Faculty Associate, Holt 215

Submit Requests for Catalog Revisions to reflect Merger | July 1, 2015

Merge BES and Geology Websites Summer 2015 Ongoing
Select Associate Head 2 for Geology Summer 2015 Complete
Draft Merged Bylaws including RTR criteria and April, 2016

procedures to Dean & Provost
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Phase Il Action - Stay in Davenport

Move to final location

Appendix B. Holt Hall Phase Il Moving Plan

No move

Move to temporary location-will"need to completely vacate at end of Phase II

Final Decision not

made yet, as other factors need to be decided No move until phase 11 completed

B-1

----------------------------------- CURRENT -------eemeemmemmmeemmeee e e PHASE I FINAL
Tenure Track Faculty _— —
Office Lab |0ther Space Other Space Office Lab Other Space
JAborn, David H110B H116 | H 232F H107A
ABarbosa, Jose H114 H 112A,H 114A, H 115 H114 H114A,H 115
JBeasley, DeAnna D 204 D131 H 308A H 308
4Boyd, Jennifer H317H G110 G112 G110
gBrock-Hon, Amy G 218C G 209 G 207,G 209, G 210A G 207, G 209, G 210 G 218C G 209 G 207,G209,G 210A
{Carver, Ethan D201 D214 D 207,D 208, D 209 H307 H307 H 228
7| Chatzimanolis, Stylianos H109A H 109 H317C H 232E H201 H 201 H232E H 201 H201
g Churnet, Habte G 218B NA G 207,G209,G 210A G 218B NA G 207,G 209,G 210 G 218B NA G 207,G 209, G 210A
9 Craddock, Hill H317G H317G H 350H H 3501 H350H H 3501
10JGaudin, Tim H 220 H219 H314 H 227 H 227A,H 226 H 227 H227A,H226 |H320
17Giles, David G112,G112B [G 111 H 304 H 350] H 304
12 Hayes, Loren CC 102 CC101 CC 1014, 317A,317B H309A H 309 309
13Holmes, Ann G 218D NA G 207,G209,G 210A G 207,G 209, G 210A
14[Hossain, Azad G 218A H 118D
19Kajita, Yukie CO 104 H317A CC101
1¢Klug, Hope H222,D203 |[H221,D 206 H317B - H110,H 221
17]Kovach, Margaret D226 D 210,D 211,D 228 |D 207, D 208, D 209 H120A H 120, H 120A
1gMies, Jon G 218E G 209 D 207,D 208, D 209 G 207, G 209,G 210 G 209 G 207,G209,G 210A
19 New Faculty Hire to Replace O'Neill, Eric C0 106 CcC101 H323
2(JRichards, Sean H319 H316,H318A H313,H318 H318A H 317H (freezers)
21fSchorr, Mark H217 H218 H 111, H 225C H101,H 101AH 177 H217 H218 H110,H111,H 218
24 Shaw, Joey H113 I£111512A, H113A,H |[H112B H113 H113A,H115 |H112B
23 Spratt, Rardy D310 D 301-303 H 305 H 305, H 305B
24 Tucker, John H215A H110A H 232K
25 Wilson, Thomas D112 D 113,D 132 H306,H117 H110,H 117,H 306
Vacant Office 328
Vacant Office 232D
Vacant Office 122
Vacant Office 326
Vacant Research Space 323 (1 faculty)
Vacant Research Space 324 (2 faculty)
Joint Faculty
2¢Qin, Hong EMCS cc103 EMCS ding on need of hood EMCS H 109
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B-2

Faculty Instructors

[
NA

27|Adams, Meredity Montgomery (Callie) H 317D NA H351A H351A NA
2¢Barbosa, Nominanda D317 NA NA H 351B NA
29 Bramblet, Jeremy G101 NA G101 NA G101 NA
3(fCaskey, Jodi C0 105 NA H 232H NA H232H NA
31|Farnsley, Sarah 225A NA H 2321 NA H 2321 NA
3 Harrell, Kate G102 NA G102 NA G102 NA
33Reynolds, Bradley 108 NA 225C H 232] NA H 232] NA
34 New Biology Lecturer H 232G H 232G NA
|
Anatomy Lab G109 |G 109 G109
Staff
39 Locke, Kelly H 215C H211,H 214, H 215, H 215B H 215, H 215D
3¢ McCauley, Joseph H 213
37AMurphy, Cheryl H212 H 107, H 225,H 315, H 3178, H106,H107,H 108
3¢gShutters, Marketa H215 H211,H 214, H 215, H 215B H 215,H 215D
394 Williams, Wayne G222
Teaching
Labs

Botany Lab (Plant Morph, Entomology, etc) 112 112

1110L Intro Biology Lab 216 216, 225B

1110L Intro Biology Lab 223 223,225B

1120L Intro Biology Lab 224 224,225B

Old Physiology Lab 318 314

Zoology Lab 320 321




Appendix B. Holt Hall Phase Il Moving Plan

B-3

Physiology Lab G108 G108 G108
Geology Lecture/Lab G206 G 206 G206
Geology Lecture/Lab G208 G208 G208
Geology Lecture/Lab G210 G210 G210
Genetics Lab (Genetics, Cell Bio, Dev Bio) D 207 (Peggy) H 120
Genetics Lab Closet D 208 (Peggy) H 120
Developmental Biology Lab D 207 (Ethan) H 228
Developmental Biology Lab Closet D 208 (Ethan) H 228
Microbiology Teaching Lab D 305 H 330
Micro Prep Lab D301, D 309 H 305D
Microbiology Prep Room D 3017, D 305, D 309? H 325
ESC Teaching Lab CC104 225
ESC Prep Room CC 104B, CC 104C 225C
Microbial Ecology Lab D 305 H 331
Computer Lab NA H 399
New Teaching Lab (Ecology) NA H123

Other
Front Biology Office H 215 H176,H 215
Copy Room (Holt)/ Office Supply Room H 215D in Holt H 215D
Front Office Kitchenette Room H 215B H 215D
Conference Room H214 H211
Adjunct Office H 2258, G 220 G 220, D 220? This would be temp G220
Biology Library (Student Study Area) H211 H 205 H 205
Student Study Area #2 NA H 207
GTA Offce B [CCT0Z.CoTos, Fastm D22 [BIL
Graduate Student Office NA NA H 209
Specimen Prep Room-Natural History Museum NA NA H118
Freezer Room-Natural History Museum NA NA 225A
SEM/Confocal Room H317F H 202 H 202
Radioactive Lab G110,G 111 H301 H301
Copy Room (Davenport) D 204A NA
Davenport Supply Room D 225 NA
Autoclave D 304 H 305C
Herbarium H107,H 108A,H 112, H 118, H 118A, H 118B, H 118C H116,H 116A
Mammal Collection H107,H 107A,H 117 H 104 H 104, H 118, H 225A
Herp Collection H107A,H 117 H 102 H 102, H 118, H 225A
Insect Collection H107A H 103 H 103

Fish Collection

H107,H107A,H117,H 317E

Bird Collection

H107A

H101,H101A,H177,H118,H
22

Mushroom Collection

H 317G, H317A

H 107A, H 225A (Freezer)

Animal Quarters

D 306, D 306A, D 306B, D 306C, D 320, D
321

H102A

H313,H314,H315H316,H
317

GIS Room NA H327
Bacterial Culture Room NA H 329
Mud Room NA NA H110
Construction Room NA NA H173
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Interim Assessment for the 2006-2007 Goals.

C-1

Biological & Environmental Sciences Goal Score (1-6) UTC Strategic
6=Fully Plan a=Students
Performed [Teaching/Learni
1=Underperfo|ng]
rmed b=Education &
Research
c=Diversity
d=Enabling
1. The department will maintain a commitment to its
academic program through excellence in instruction,
advisement and student rec