Interdisciplinary Programs

Biomedical Sciences Ph.D.

Program

Health Sciences 484

Web site: http://www.uwyo.edu/
biomedphd/

Program Director: Sreejayan Nair, Ph.D.

Degree Offered
Ph.D. in Biomedical Sciences

Biomedical sciences is the study of human
biological processes; the complex interactions
between physiological, genetic and environ-
mental factors that influence disease and
health. It spans the spectrum from fundamen-
tal discovery to innovation and application.

Areas of focus may include but not lim-
ited to cardiac health, nutrition, reproductive
biology, toxicology, diagnostic & imaging and
medical engineering,

The PhD program in biomedical sciences
is designed to position graduates for long-term
competitive success in the rapidly changing
and multifaceted health-related arena in the
21st century. It is a comprehensive, interdisci-
plinary program, making connections between
various disciplines to gain new insights, dis-
cover and apply new knowledge, and promote
self-directed, life-long learning,.

Biomedical Sciences is a research & dis-
covery focused program balancing depth and
breadth of content knowledge with "enabling”
skills including problem solving, innovation,
entrepreneurship, communication and leader-

ship.
Program of Study

Rationale: The program of study is de-
signed according to student learning goals and
research opportunities. It blends depth and
breadth of preparation by providing broad core
requirements with electives promoting special-
ization in a “parent” discipline. This is recog-
nized on program documentation by a Doc-
torate in Biomedical Sciences/”’specialization”
area. For example, Doctorate in Biomedical
Sciences/Reproductive Biology.

Student Learning Outcomes: The BMS
program provides unique array of formal
courses and informal discovery experiences
focused on ensuring aptitudes, behaviors and
skills necessary for leadership and competi-
tive success in the biomedical science arena.

Although the foundation enabling innovative,
independent thinking and knowledge discov-
ery is deep discipline knowledge, the BMS
program is also designed to promote student
competency in information assessment, syn-
thesis and integration, communication and
translation to the broader community, team-
work, leadership and project management.

The BMS program trains graduates to be
competent, skilled experimentalists, problem
solvers, critical and independent thinkers, ex-
pertin their field, with both depth and breadth
of knowledge.

In addition, the program aims to instill
characteristics that are essential to long-term
professional success, preparing scientists
who are effective and dedicated mentors and
teachers, organized administrators, exemplars
of high ethical standards, and effective col-
laborators. Upon completion of the program,
graduates will demonstrate:

* Independent, critical thinking skills

* Ability to identify appropriate
biographical resources

* Knowledge of recent advances
in discipline and related areas

* Understanding of a broad spectrum
of research methodologies
and their applications

* Ability to critically analyze
research findings

* Ability to design and
independently execute research

* Ability to use appropriate information
technology to record, manage,
and disseminate information

* Understanding of issues related
to researcher and subject rights

* Motivation and aptitude needed
to acquire knowledge

* Communication skills that
are appropriate for a range of
audiences and purposes

* Ability to construct and
articulate arguments to a
wide range of audiences

* Ability to effectively support the
acquisition of knowledge by others
when teaching or mentoring students

* Willingness to assume
responsibility for their work

* Ability to design and teach
undergraduate or graduate courses

* Ability to publish single/first authored
papers in peer-reviewed journals

Biomedical Sciences (BMYS)
5880. Biomedical Sciences Research Eth-
ics. 2. Introduction to the field of bioethics,
including major ethical theories and principles,
with an emphasis on understanding the ethical
issues that may arise while conducting bio-
medical research and potential strategies for
properly addressing these ethical issues.
5920. Continuing Registration: On Cam-
pus, 1-12 (Max. 24). Prerequisite: graduate
standing,

5940. Continuing Registration: Off Cam-
pus, 1-24 (Max. 24). Prerequisite: graduate
standing,

5960. Thesis Research, 1-24 (Max. 24).
Designed for students who are involved in
research for their thesis project. Also used for
students whose coursework is complete and are
writing their thesis. Prereguisite: enrollment in
a graduate degree program.

5980. Dissertation Research, 1-24 (Max.
24). Designed for students who are involved
in research for their thesis project. Also used
for students whose coursework is complete and
are writing their thesis. Prerequisite: enrollment
in a graduate degree program.

5985. Seminar. 1 (Max. 3). A series of weekly
seminars presented by faculty from other
universities, private or public sector health
industries or by Biomedical Science Program
faculty and students. Examines current topics
and research in biomedical sciences through
oral presentations and discussion. Prereguisites:
graduate standing and consent of instructor.

Program in Ecology

Berry Center 231

Phone: (307) 766-6240

E-mail: ecology@uwyo.edu

Web site: www.uwyo.edu/pie
Program Director: Merav Ben-David,
Ph.D.

Degree Offered
Ph.D. in Ecology

The Program in Ecology prepares doc-
toral students to lead the discipline of ecology
during the coming decades. The program is
grounded in the natural history of organisms
in their environment, but incorporates tools
and perspectives from across the biological,
physical, mathematical, computational, and
earth sciences. Students develop concep-
tual, historical, and philosophical perspectives
spanning the entire range of subdisciplines in
ecology, while receiving advanced training in
the subdiscipline of their individual interest.
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Program in Ecology

The program fosters long-term career devel-
opment by exploring the linkages of ecology
with other disciplines, and by scanning the
ecological horizon for emerging questions,
concepts, and approaches that will shape the
field in years to come.

Faculty members from several depart-
ments and colleges participate in the Program
in Ecology. Their interests span the full range
of topics covered in the field of ecology, and
students in the program reflect this diversity.

Program Specific Admission
Requirements

Only students secking a doctoral degree
will be admitted into the program. Minimum
criteria for admission to the Program in Ecol-
ogy are:

Minimum score of 900 on the
Graduate Record Examination
(GRE) general test (minimum
of 291 on newest GRE)

Minimum undergraduate GPA of 3.000
Agreement by a member of the PiE
faculty to sponsor the student,
of to co-sponsor the student

together with a PiE affiliate

Admission to a home department
at the University of Wyoming

All applications to the program will be
reviewed by the Graduate Affairs Committee,
which has authority on admissions. Students
applying to the program who lack a mastet's
degree must show exceptional promise and
commitment (e.g., through undergraduate or
post-graduate research experiences, peet-re-
viewed publications, and /ot success in compet-
ing for research fellowships). Such students are
encouraged to consult with their prospective
adviser on whether to apply directly to PiE
or to mastet's programs in individual home
departments of PiE faculty.

Students already admitted to doctoral
programs in individual departments at the
University of Wyoming may apply to transfer
to the program. Transfer is not pro forma.
Transfer applications are subject to the same
criteria as for entering students, and admission
to the program for transfer students must be
approved by the Graduate Affairs Committee.

Program Specific Degree

Requirements
Advisory Committee

Before the end of the second semester of
study, the student should nominate a five-
member advisory committee to the Office of
the Registrar. At least three members of the
committee, including the committee chair

(usually the student’s adviser), will be members
of the PiE faculty. One other member, who
will serve as Graduate Faculty representative,
must be from outside the home department of
the major adviser, although (s)he can be a fac-
ulty member in a department that participates
in the program. The committee will advise the
student on his/het program of graduate study,
execute and evaluate the student’s preliminary
examination, evaluate the student’s disserta-
tion proposal and dissertation, and conduct
the student’s dissertation defense.

Program of Study

All students are required to take ECOL
5100 or equivalent. This course should be
taken during the first year of residency. Excep-
tions or substitutions of these requirements
are subject to approval by the graduate affairs
committee.

The program of study must include at
least 6 credit hours aimed at developing a
tool skill, which except for rare cases shall
be in the quantitative/analytical domain (e.g.,
statistics, modeling, GIS, remote sensing,
bioinformatics). Courses relating to research
tools should be taken early in the student’s
residency to ensure that they can be used in
thesis research and advanced studies. Specific
coursework and tool-skill development for the
student’s program of study will be developed
in consultation with and subject to approval by
the student’s advisory committee.

Admission to Candidacy

Admission to candidacy for the Ph.D.
requires two steps: 1) providing evidence that
the student is prepared to identify a research
question, design an approach for investigating
that question, and a plan for executing the
approach, all in the format of an NSF-style
research proposal, and 2) illustrating adequate
proficiency in the subject matter of ecology
through a process involving both written and
oral exams.

Proposal

Students must submit a NSF-style proposal
to their committee outlining their project, typi-
cally by the end of the fourth semester. Each
committee member will provide feedback
to the student on the proposed research and
indicate approval of the proposal or request
revision. The proposal must be approved by
all committee members prior to starting the
preliminary exams.

While this proposal should be a plan for
actual dissertation research, unforeseen cir-
cumstances may require altering the student’s

dissertation work after the proposal has been
approved by the committee. In the case of
a major alteration, the student should refor-
mulate a research plan and submit it to the
committee in writing for committee approval.

Preliminary Exam

Passing the preliminary exam is the official
admission to candidacy.

Written portion of the preliminary exam. The
student will take the written exam portion of
the preliminary exam no fewer than two weeks
following approval of the research proposal.
The goal of this exam is to test breadth of
knowledge in ecology. The design of this exam
will be coordinated by the graduate commit-
tee under the leadership of the adviser. Each
written exam will cover the following topics:

Ecological topics ranging from
organismal/evolutionary to
ecosystem-level perspectives,
integrating concepts and perspectives
from across the discipline, over a wide
range of spatial and temporal scales.

The philosophical and historical
development of ecology.

The conceptual background of the
student’s area of specialization.

The exam will consist of four to six ques-
tions developed collectively by the committee
and organized by the student’s major profes-
sor. The exam will be open book; however,
the answers will be solely the work of the
student. Answers should be fully cited and
collectively should be no longer than 30 pages
double-spaced exclusive of references cited.
Students will have one full week (seven days)
to complete the exam. Committee members
will indicate pass/fail within one week follow-
ing completion of written exams. Four of five
passing votes are required.

Oral Portion of the Preliminary Exam. No
sooner than two weeks after successfully pass-
ing the written exam, the student may proceed
to an oral exam administered by his/her gradu-
ate committee. Oral exams center around three
goals from which questions will be derived:

To verify that the student is
prepared, conceptually and
methodologically, to carry out
successful dissertation research.

To evaluate the student’s ability to
conceptualize specific questions
in a broad, integrative context.

To evaluate the student’s ability to
think spontaneously and creatively
and to articulate responses about
unexpected or novel questions.
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Program in Ecology

The advisory committee will discuss and
organize specific questions based on these
goals in a short session at the beginning of the
exam period before admitting the student to
the examination room and starting the exam.
Following the exam each committee member
will provide non-binding paper votes of pass/
fail for each of the three goals of the oral
exam. Following discussion of the student’s
performance, committee members will each
assign a grade of pass/fail for the overall exam.
Four of five committee members must vote for
passing the overall oral exam.

Students whose performance is unsatisfac-
tory will be given one opportunity for retaking
the oral examination. This retake will occur no
later than the academic-year semester follow-
ing the first examination.

Public Seminars

Students are required to give two oral pre-
sentations on their research. The purposes of
these presentations are to provide the student
with practice in oral presentations and to keep
the PiE community informed of the student’s
progress. The first will describe the student’s
dissertation research proposal. This presenta-
tion will be given before the student submits
his/her thesis proposal. The second presenta-
tion will summarize the student’s completed
dissertation research, and will normally be
given the same semester as the student’s dis-
sertation defense. Under extraordinary circum-
stances (subject to approval by the Graduate
Affairs Committee), this presentation may be
given at an earlier time. These presentations
must be open to the public, and may comprise
part of a departmental or Program in Ecology
seminar or brown-bag series.

Ecology (ECOL)

5050. Techniques in Environmental Data
Management. 4. Centers on the role of
information technology in support of scien-
tific research. Through integration of multiple
software packages (e.g. Relational databases,
ProgramR and ArcGIS), proven database de-
signs, and SQL scripting, increased efficiency
and utility will occur during data analyses.
These information science principles are dem-
onstrated using project-based examples. Cross
listed with ENR/GEOG 5050. Pretequisite:
graduate standing.

5060. Fundamental Concepts in Evolu-
tion. 3. Explores fundamental concepts in
evolutionary biology including evolutionary
ecology, population genetics, and speciation
with an emphasis on both theoretical frame-
works and practical applications. Discussion

included. Cross listed with BOT/ZOOL 5060.
Prerequisite: graduate student in good standing.
(Offered every other year)

5100. Ecology as a Discipline. 3. Covers
the range of ecological questions, processes,
scales, and research approaches, in context of
the history and philosophy of science in general
and of ecology in particular. Aimed at first-year
students in the doctoral program in Ecology,
although students in other graduate programs
are welcome. Prerequisite: graduate standing.
5400. Community Ecology. 3. Community
ecology is the study of interactions within and
among groups of species. This course focuses
on (1) the major classical concepts and theories
in community ecology, (2) the ways in which
population dynamics can impact communities
and how community dynamics can impact
ecosystem processes and functioning, and (3)
implementation of quantitative methods for
conducting research that includes community
ecology. Cross listed with REWM 5400. Pre-
requisite: LIFE 3410 or equivalent.

5500. Quantitative Analysis of Field Data.
3. A practical guide to the analysis of messy
field data, including data exploration, general-
ized linear and additive models, mixed models,
autocorrelation, and model selection using
Program R. Students will spend one intensive
week learning methods and the rest of the
semester analyzing their own data and writing
a manuscript. Prerequisite: graduate standing.
5540. Microbial Diversity and Ecology. 4.
Introduces the diversity and ecology of soil
microbes through an integrated lecture and
laboratory course. Emphasis on molecular ap-
proaches to analyzing microbial diversity and
evolution, and student-directed experimental
design. Provides a continuum of realistic
research experiences in molecular microbial
ecology, from field work to evolutionary analy-
sis of DNA sequence data. Cross listed with
MOLB/MICR/SOIL 4540. Dual listed with
MOLB/SOIL 5540. Prerequisites: MOLB 2210.
5550. Ecology as a Scientific Profession.
2. A capstone that prepares doctoral students
for success and leadership in their careers as
professional ecologists. Intended for students
enrolled in the doctoral Program in Ecology in
their final year. Prerequisite: graduate standing,
5580. Rangeland Restoration Ecology. 3.
Detailed analysis of vatious ecosystems unique
to western rangelands. Primary emphasis on
plant community restoration following degra-
dation from edaphic, biotic, hydrologic, and
topographic factors. Application of ecological
principles to rehabilitate vegetation and restore
ecosystem function. Strong emphasis on cur-
rent research to formulate restoration strate-
gies. Cross listed with REWM 5580.

5610. Quantitative Modeling in Land-
scape Ecology. 3. Emphasis on quantitative,
spatial analysis of landscapes and application
of these quantitative tools to making sound
management decisions. Work with real data,
acquire high-level quantitative skills, develop
problem-solving skills, and discuss manage-
ment application of model results. Analysis will
encompass abiotic, biotic (plant and animal),
and human use of ecological systems in a spa-
tial context. Cross listed with REWM 5610.
Prerequisites: upper division stats course (e.g.,
STAT 4015 or STAT 4025) and graduate stand-
ing. (Offered during even-year fall semesters)
5620. Advanced Topics in Ecology. 1-4.
(Max. 12). Provides advanced treatment of
specific topics in ecology that are not covered
in regular courses. Prerequisites: graduate stand-
ing and consent of instructor.

5650. Tropical Field Ecology Ecuador. 4.
Course comprises 10 days in Ecuador in Janu-
ary (before spring semester), followed by one
lecture per week during spring semester. Focus
will be ecology, biodiversity and conservation
of tropical forests and behavioral ecology of
birds and mammals. Field site is at 1100m on
west slope of the Andes. Cross listed with
ECOL 5650. Prerequisite: graduate standing.
5680. Landscape Genetics. 3-4. Provides a
unique opportunity for interdisciplinary train-
ing and international collaboration uniting
some of the most active landscape genetics
groups in North America and Europe. A key
objective of landscape genetics is to study
how landscape modification and habitat frag-
mentation affect organism dispersal and gene
flow across the landscape. Meeting this and
other landscape genetic objectives requires
highly interdisciplinary specialized skills
making intensive use of technical population
genetic skills and spatial analysis tools (spatial
statistics, GIS tools and remote sensing). To
bring these diverse topics and skills together
effectively, we are using a distributed model of
teaching. Population genetics, spatial analysis/
statistics, and previous experience in Rare all
extremely useful but not required. Cross listed
with: REWM 5680.

5775. Forest Ecology. 4. Integrative study of
the structure, function, and ecological diversity
of forested ecosystems, and the physical factors
that influence this diversity, including emer-
gent properties of energy flow and nutrient
cycling. Special emphasis is given to under-
standing forest disturbances and succession,
and implications for impacts of management
and sustainability are discussed throughout.
Cross listed with RNEW 5775 and BOT 5775.
Prerequisite: LIFE 3400. (Offered during even-
year fall semesters)
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Program in Ecology/ Food Science and Human Nutrition/ Molecular and Cellular Life Scicnes

5780. Research in Ecology. 1-6 (Max. 12).
Designed for doctoral students pursuing
exploratory research before they have deter-
mined a dissertation project, and for students
to pursue independent research that will not
comprise part of their dissertation. Research
must be conducted under supervision of an
Ecology Faculty member or Affiliate. Prerequi-
site: admission to doctoral Program in Ecology.
5920. Continuing Registration: On Cam-
pus, 1-2 (Max. 16). Prerequisite: graduate
standing.

5940. Continuing Registration: Off Cam-
pus, 1-12 (Max. 16). Prerequisite: graduate
standing.

5980. Dissertation Research. 1-12 (Max.
48). Designed for students who are involved
in research for their dissertation project.
Also used for students whose coursework is
complete and are writing their dissertation.
Prerequisite: enrollment in a graduate level
degree program.

Food Science and Human

Nutrition

Phone: (307) 766-2224 or (307) 766-4145
Web Address: www.uwyo.edu/anisci or
www.uwyo.edu/fcs

Degree Offered

M.S. in Food Science and Human Nutrition

he interdisciplinary food science and hu-

man nutrition master’s degree program,
jointly sponsored by the departments of
Animal Science and Family and Consumer
Sciences, affords students the opportunity to
pursue graduate work in the areas of human
nutrition and/or food science. Prior to admis-
sion to the program, students will select the
major department (Animal Science or Family
and Consumer Sciences) that best suits their
desired research area(s) and indicate which
faculty member from that department they
would prefer as a mentor. Students choosing
the interdisciplinary program in food science
and human nutrition will gain expertise in
theory as well as research in some combina-
tion of the areas of food microbiology, meat
science and food chemistry, human nutrition
and metabolism, food product development,
and community nutrition. All students will
be exposed to laboratory as well as classroom
learning experiences.

Program Specific Admission
Requirements

Recommended prerequisites for students
entering the program:

One semester of organic chemistry (may
include laboratory)

Human or animal anatomy and physiology

Introductory statistics

Program Specific Degree
Requirements

One semester of biochemistry (may include
laboratory)

Human or animal anatomy and physiology
Statistics

A minimum of 30 credit hours is required
for this degree. Students may be required
to take more than the minimum number of
credit hours, either because they have to satisfy
prerequisites for some of their graduate-level
courses, or because a student’s committee de-
termines that mote than 30 hours will be need-
ed for the student to reach his/her professional
objective. The student’s program of study must
include at least one credit hour of graduate-
level seminar. A thesis is required. Students
may request their area of thesis research be in
food science or in human nutrition.

Students may use facilities such as the
meat processing laboratory, sensory evaluation
rooms, experimental kitchens, and a variety of
modern facilities for research involving small
animals and human subjects. Laboratory in-
struments including high performance liquid
chromatographs, electrophoresis equipment,
densitometers, gas chromatographs, ultracen-
trifuges, scintillation counters, differential
scanning calorimeters, and histological equip-
ment as well as computers are also available.

See the Food Science (FDSC) and Family
and Consumer Sciences (FCSC) section of this
catalog for course listings.

Molecular and Cellular Life

Sciences

203 Animal Science/Molecular Biology
Complex

Phone: (307) 766-3300

E-mail: mcls@uwyo.edu

Web Address: www.uwyo.edu/mcls

Program Director: Jesse Gatlin, Ph.D.
Admissions Director: Dan Levy, Ph.D.

Degree Offered

Ph.D. in Molecular and Cellular Life Sciences

his interdisciplinary program with more
than 30 faculty participants spans a wide
range of research topics, such as:

Biotechnology, bioengineering,
biomaterials, and pharmacology

Cell biology and signaling

Genetics and development

Genomics, proteomics, and
computational biology

Microbiology and infectious disease

Structural biology and biophysics

Coursework focuses on cotre courses in
biochemistry and molecular biology, with
electives that include such diverse courses as:

Topics in Genomics

Biophysics

Microbial Physiology and Metabolism

Cell and Developmental Genetics

Mass Spectrometry and

Analytical Chemistry

Biomedical Engineering

Mammalian Endocrinology

Cell Culture and Virology

Introduction to Bioinformatics

Protein Structure and Function

Microbial Genetics

Computational Biology

Quantitative Microscopy

Program Specific Admission
Requirements

Admission to MCLS is a two-step process.
The firstlevel of evaluation is carried out by the
MCLS admissions committee. This step does
not require any fee but does require that all
requested materials be submitted as described
on our website. After an initial review of all
complete applications, a subset of qualified ap-
plicants will be selected for video conference
interviews with members of the MCLS admis-
sions committee. Applicants who are chosen
for admission to the MCLS program will then
complete the final application step through
the University of Wyoming Admissions of-
fice. This latter step requires the completion
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Molecular and Cellular Life Sciences/ Science and Mathematics Teaching Center

of several additional forms. Students are then
officially notified by the university of their
acceptance into the MCLS program.

We encourage students to submit their
completed applications at the very latest by
January 15 of each calendar year. However,
because our review of applications will begin in
the late fall, early submissions are encouraged
and may stand a greater likelihood of success.
Also note that we will continue to review new
applications received after January 15 in the
event that additional slots are available.

Program Specific Degree
Requirements

MCLS doctoral students must fulfill
the minimum requirements outlined by the
university. In addition, students must obtain
a high level of proficiency in the core founda-
tions of the molecular and cellular life sciences
through required courses in biochemistry/
molecular biology, scientific literature analy-
sis proficiency, and the MCLS cornerstone
course. Because of the broad range of research
interests pursued by MCLS faculty and stu-
dents, considerable flexibility will be exercised
regarding the specific nature of the graduate-
level elective courses that students may take.

Students must successfully complete four
eight-week rotations in MCLS laboratories of
their choice during the first year.

Students must pass a comprehensive as-
sessment exam at the end of the first year.
Towards the end of the second year, students
will undertake a qualifying examination in
order to be formally admitted to graduate
degree candidacy. This exam will have both
written and oral components and will cover
areas of science that are relevant to the stu-
dents' research.

The research and coursework progress of
MCLS students will also be monitored and
evaluated every year by the MCLS curriculum
committee. In addition, an annual meeting
with a research-specific dissertation commit-
tee will facilitate and evaluate the research
progress of MCLS students beginning in the
second year.

Students must attend weekly outside semi-
nars on topics in the molecular life sciences for
the durations of their studies.

For more information, please see the pro-
gram's Web site at: www.uwyo.edu/MCLS/.

Science and Mathematics

Teaching Center

453 Wyoming Hall, (307) 766-6381
FAX: (307) 766-3792

Program Coordinator: Sylvia Parker

he Science and Mathematics Teaching

Center (SMTC) is an interdisciplinary
degree program committed to excellence in
science, mathematics and technology educa-
tion. Governed by Academic Affairs Graduate
Program, the SMTC, in cooperation with the
Wyoming Department of Education (WDE)
and the Professional Teaching Standards
Board (PTSB), serves as a science and math-
ematics education resource and professional
development center for the state. The affiliate
faculty for the SMTC is comprised of faculty
members from the Colleges of Agriculture and
Natural Resources, Arts and Science, Educa-
tion, and Engineering and Applied Science.

The SMTC provides extensive off-campus
professional development that serves Wyo-
ming communities, administrators, teachers,
students, and school districts. SMTC in-service
and extension courses, workshops, institutes,
and conferences are provided with the princi-
pal purpose of improving science and math-
ematics teaching in Wyoming,.

The SMTC administers and/ot suppotts
seven graduate degree programs - five mastet’s
programs and two PhD programs:

e The Masters of Science of Natural
Science in Middle Level Math
(MMA) and the Masters of Science
of Natural Science in Middle Level
Science (MSC). These degrees are
designed for Wyoming’s in-service
elementary, middle, and high school
teachers. The focus on general science
and mathematics and other science
and mathematics related areas and
the middle school level and lead to
middle level certification provided by
the Wyoming PTSB. Teachers must
have two years of teaching experience
to participate in these programs.

* Masters of Science in Teaching —
Natural Science (MST — Natural
Science). This is a self — directed
master’s degree working with the
SMTC, SER, and The Haub School.
The degree is developed individually
to conform to the interest of the
graduate student with an emphasis on
formal or informal learning settings.

*  Masters of Science — Natural Science
(MS — Natural Science. This is a self
— directed master’s degree working
with the SMTC, SER, and The Haub
School. The degree is developed
individually to conform with the
interest of the graduate student.

*  Masters of Science in Natural Science
Education (NED) is a Mastet’s
degree designed for students pursuing
careers as environmental and natural
science educators in non-public school
settings. These students spend one year
at the Teton Science School in Jackson.
In along-standing MOU between
the SMTC and TSS, students transfer
in pre-established 15 graduate credit
hours from TSS. They spend their
second year at UW within the SMTC.

*  Ph.D. in Science Education or
Mathematics Educations. These
degrees are supported by the SMTC
faculty and are designed for teachers
in elementary, middle, and high school
in general science and mathematics.

Admission Requirements

For the MSC, MMA, MST and MS-Natural
Science Master Degrees:

Two years of teaching experience
and a valid teaching license

Application Fee, unless a UW Graduate

Official Transcripts from all
Institutions attended and Bachelor
Degree conferring institution

Must take the GRE or provide an
Alternative Portfolio that includes
a letter of Introduction, SMTC
Writing Sample, and Resume, score
of an average of a 3 or higher.

Writing Sample with three provided
questions (if not already answered
in the Alternative Portfolio)

Resume (if not already answered
in the Alternative Portfolio)

Three Letters of Recommendations,
which include a letter from the teacher’s
principal and two other colleagues.

GRE Scores or Alternative Portfolio or
writing sample are not necessary if a
prior Masters” degree has been awarded.

The NED Degree — First Year Application:
Official Transcripts from all
institutions attended and Bachelor
Degree conferring institution
$50 application fee unless a
previous UW graduate.
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Stcience and Mathematics Teaching Center

The NED Degree —Second Year Application:

GRE score or an Alternative Portfolio
that includes a letter of Introduction,
SMTC Writing Sample, and Resume,
score of an average of a 3 or higher.

Writing Sample with three provided
questions (if not already answered
in the Alternative Portfolio)

Resume (if not already answered
in the Alternative Portfolio)

Three Letters of Recommendations,
that includes a letter from a TSS
Field Instructor, one from T'SS
Classroom instructor and one
from their first year application.

All the above information needs to be
uploaded onto a UW graduation application,
which will be reviewed by the SMTC and
then accepted, by the University of Wyoming
admissions and the SMTC. Any of the above
requirements plus the university’s minimum
3.000 grade point average can be waived if the
proper documentation and reasoning is given
and approved by the Associate Vice President
of the Graduate Program.

Degree Requirements

For the MSC, MMA, MST and MS- Natural
Science Master Degrees
Plan B (non-thesis)

30 Credit Hours of coursework is
required. This includes 24 credit
hours in required coursework that
includes mathematical content course,
mathematical history, earth science,
biological science, physical science
or environmental science, depending
on the program. 6 credit hours of
additional coursework that can include
a research class and an elective.

The MSC is a 3-year program, for the
required coursework, in the summers
only on UW’s main campus.

The MMA is a 2-year program with classes
offered by videoconferencing in the fall
and spring and on the main campus in
the summer, for the required courses.

The MST and the MS- Natural
Science Master Degrees are
Main campus degrees.

A Plan A (thesis) can be completed to
with an extra year of research.

For the NED Master Degree — 2nd year.
Plan B (non-thesis)

This is a one-year program
on the main campus.

30 credit hours of coursework is required,
of which 15 credit hours, of agreed upon
courses, are transferable from T'SS. The
other 15 credit hours include a research
class, environmental science and science
pedagogy classes as chosen by the
graduate student and their advisor.

A concurrent major in Environmental
and Natural Resources is an
option with this Master’s

A Plan A (thesis) can be completed to
with an extra year of research.

Graduate Assistantships and
Scholarships

The SMTC has scholarships and gradu-
ate assistantships available for all graduates
accepted for the above Master’s degree pro-
grams. More information upon admission and
acceptance.

Natural Science (NASC)

4790. Topics in Natural Science. 1-6 (Max.
10). Presents selected science topics to acquaint
teachers or prospective teachers with new con-
cepts, materials or techniques, as introduced
in various new school curricula. Topics may
include earth science for the middle school,
computer learning and/or elementary school
environmental science. Includes laboratory.
Prerequisite: junior standing.

4800. Field Studies in Natural Science.
1-6 (Max. 10). Explores topics best studied
in the field, on location, or otherwise outside
the traditional classroom. Topics may include
grassland ecosystem, geology field trips for
elementary children and/or schoolyard study
areas. Includes laboratory. Prerequisite: junior
standing.

5110. Physical Science in Global Context,
MSC. 3. One in a series of three courses
investigating earth as a system. Examines
the global dynamics of energy, hydrocarbon
combustion, and the physics and chemistry
of water. Investigates relationships between
energy transformations and pollutants. Con-
siders environmental limitations of fresh water
availability and the buffering effect of sea and
fresh water. Prerequisite: graduate standing and
teaching certification in elementary, middle
school or general science; or, graduate stand-
ing and concurrent enrollment in a program
leading to teacher certification in Elementary,
middle school or general science education.

5120. Earth Science in Global Context,
MSC. 3. One in a series of three courses in-
vestigating earth as a system. Emphasizes the
lithosphere and atmosphere and their interac-
tions with the hydrosphere and biosphere.
Examines the interplay between tectonic
processes, earth’s radiation balance, ocean
processes, ozone depletion and the green
house effect. Includes evaluation of methods of
measuring and monitoring these phenomena.
Prerequisite: graduate standing and teaching
certification in elementary, middle school or
general science; or, graduate standing and
concurrent enrollment in a program leading
to teach certification in elementary, middle
school or general science education.

5130. Life Science in Global Context, MSC.
3. One in a series of three courses investigat-
ing earth as a system. Investigates ecosystem
composition and processes, and biological
responses to changes in ecosystem parameters.
Examines terrestrial and aquatic communities,
photosynthesis, energy flow, biogeochemical
cycles, global climate change, climate warn-
ing, deforestation, population ecology, DNA/
RNA structure, function, genetic engineering
and forensic applications. Prerequisite: gradu-
ate standing and teaching certification in el-
ementary, middle school or general science
education.

5140. Numbers, Operations, and Patterns
for the Middle-Level Learner, MMA. 3.
Provides working middle-level mathematics
teachers opportunities to understand and
discuss numbers, their representations, and op-
erations on them, from an abstract petspective
that includes elegant proof. Also emphasized
is the role of language and purpose in com-
posing definitions. Cross listed with MATH
5140. Prerequisites: admission to a UW graduate
program, either degree or non-degree seeking
status, and acceptance into the Middle-level
mathematics program.

5160. Social and Historical Issues in Math-
ematics and the Middle-Level Learner,
MMA. 3. Empowers teachers of middle-level
mathematics to design more engaging experi-
ences. Emphasizes the historical context for
the development of mathematics, especially
its symbols, tools, personalities, and classic
problems. Cross listed with MATH 5160.
Prerequisites: admission to a UW graduate pro-
gram, in either degree or non-degree secking
status, and acceptance into the Middle-level
Mathematics program.

5170. Connecting Geometry with Problem-
Solving for the Middle-Level Learner,
MMA. 3. Showcases two aspects of 2D and
3D geometry: measurement and transforma-
tion. Emphasis reflects current State and Na-
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tional standards for middle-level mathematics
classroom and teacher preparation, especially
appropriate uses of technology, geometric
tools, mathematical language, and problem-
solving strategies. Cross listed with MATH
5170. Prerequisites: admission to a UW graduate
program, in either degree or non-degree seck-
ing status, acceptance into the Middle-level
mathematics program.

5185. Analysis of Data in the Media for the
Middle-Level Learner, MMA. 3. Focuses on
data collection, analysis, interpretation, and
communication, using contexts relevant to
everyday situations. Topics chosen integrate
well with the concerns of middle-level teach-
ers and connect with such curriculum areas as
health, science, and social studies. This is not
a research methods course. Cross listed with
MATH 5185. Prerequisites: admission to a UW
graduate program, in either degree or non-
degree seeking status, and acceptance into the
Middle-level Mathematics program.

5190. Mathematics of Change and the
Middle-Level Learner, MMA. 3. Students
gain a solid understanding of data and func-
tions in the service of calculus. Hands-on,
project-driven, and focuses on the essential
concepts of functions and calculus and their
role in middle-level mathematics. Emphasis
is on writing and technology (calculators and
probeware). Cross listed with MATH 5190.
Prerequisites: admission to a UW graduate pro-
gram, in either degree or non-degree secking
status, and acceptance into the Middle-level
Mathematics program.

5205. Methods of Teaching Middle-Level
Mathematics, MMA. 3. Research-based
pedagogy and pedagogical content knowledge
for teaching middle-level mathematics. De-
signed for practicing teachers of middle-grades
mathematics. Cross listed with EDCI 5205.
Prerequisite: admission to the SMTC Program.
5215. Using Instructional Technology
for Middle-Level Mathematics, MMA. 3.
Covers the use of technology appropriate to
middle-level mathematics teaching, such as
microworlds, geographic information systems,
spreadsheets, and other content appropriate
technologies. Cross Listed with EDCI 5215.
Prerequisite: admission to the SMTC Program.
5225. Assessment for Middle-Level Math-
ematics, MMA. 3. Middle-level Mathematics
Initiative teacher participants examine, ana-
lyze, and implement a variety of assessments
that are aligned with standards and instruction
appropriate to the middle level math learner.
Cross listed with EDCI 5225. Prerequisite: ad-
mission to the SMTC Program.

5300. Classroom Assessment in Middle-
level Science, MSC. 2. Deals with the design,
construction, and testing of curriculum ma-
terials to bring the spirit of scientific inquiry
to elementary school pupils. Research to be
conducted in the Science and Mathematics
Teaching Center.

5400. Spatial Data Instructional Technol-
ogy. 1. Teaching strategies appropriate for
elementary/middle school students’ concep-
tual level of development. Positive attitudes
toward teaching children about the Earth, its
physical environment and human/environ-
ment relationships will be promoted. The
course content will be supported by the use
of geospatial technologies, such as GPS and
GIS. Prerequisite: graduate standing,.

5510. Integrated Instructional Strategies,
MSC. 2. Appropriate instructional strate-
gies are discussed and modeled for aligning
standards, expectations, and experiences in
an integrated science environment. Atten-
tion is given to unique characteristics of each
strategy, including a review of research on
the effectiveness of each strategy on student
achievement and attitudes. Prerequisite: gradu-
ate standing and teaching certification in el-
ementary, middle school or general science; or
graduate standing and concurrent enrollment
ina program leading to teacher certification in
elementary, middle school or general science
education.

5600. Mathematics and Statistics in Sci-
ence Teaching, MSC. 2. Provides science
teachers with the knowledge and experience
necessary to help students use statistics in
the scientific process. Activities emphasize a
hands-on inductive approach closely related
to the school science curriculum. Important
statistical ideas and methods are studied as
they arise naturally in the biological, physical,
and earth sciences. Prereguisite: graduate stand-
ing and teaching certification in elementary,
middle school or general science; or, gradu-
ate standing and concurrent enrollment in a
program leading to teacher certification in
elementary, middle school or general science
education.

5610. Field Studies in Environmental Edu-
cation, NED. 4. Expands student’s knowl-
edge of ecological and physiological animal
and plant adaptations to environmental condi-
tions, the use of teaching methods and tools
of naturalists, the range of resources available
for designing and evaluating curriculum, and
promotes an appreciation and understanding
of the diversity of environments. Contains 4
modules. Prerequisite: graduate standing; must
be accepted into the Teton Science School
Program and matriculating at the TSS site.

5620. Advanced Elements of Field Ecol-
ogy Course Design, NED. 5 (Max. 6).
Addresses designing field ecology courses
that include research, outdoor leadership, and
natural history components. Opportunities
are provided to gain deeper understanding of
key natural history and ecology concepts of
the bioregion; practical strategies for teach-
ing these concepts in field programs; and to
formally present student work. Prerequisite:
graduate standing; must be accepted into the
Teton Science School Program and matriculat-
ing at the TSS site.

5625. Place-Based Education - Teton Sci-
ence School. 3. Introduces graduate students
at Teton Science Schools to the theory and
practice of place-based education. The design
of the course exposes students to the histori-
cal, political, and eco-social underpinnings of
place-based education while supporting stu-
dents in developing thoughtful place-based
pedagogies. Prerequisite: graduate student status.
5630. Teaching Practicum-Teton Science
School. 2-4 (Max. 6). To improve teaching
methods and techniques and expand profes-
sional skills. Integrates the foundation of Teton
Science Schools, applies coursework content
understanding and develops leadership. The
course is intended to challenge previously held
instructional beliefs and nurture an evolving
set of skills and instructional identity. Not
equivalent to EDSE 4500 or EDCI 5990 or
EDEL 4500. Prerequisite: current enrollment at
Teton Science School.

5640. Introduction to Field Science Teach-
ing. 3. Designed to introduce graduate stu-
dents at Teton Science Schools’ to the field
of environmental education and instructional
concepts for teaching environmental science
in the outdoors. Learn field science content,
principals of connecting to place, teaching
techniques, and learning theories related to
environmental education and field science
teaching. Prerequisite: current enrollment at
Teton Science School.

5650. Place-Based Learning. 3. Place-based
learning is explored and related to cognitive
development, assessment, and education for
a democracy. The focus in on science and
mathematics and how to use “place” to provide
meaningful learning experiences for students
while making contributions to the community.
Students develop a local place-based project.

5660. Standards, Pedagogy and Research.
2. This course is designed to provide Master
of Science in Natural Science students with
background in three areas: current science
standards, pedagogical practices, and the un-
derstanding of various types of educational
research as well as some of the practices related
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to conducting their own research projects.
Prerequisites: Master of Natural Science - MMA,
MSC, or NED who have completed at least
one year of coursework, or permission of the
instructor or SMTC program coordinator;
graduate standing,

5670. Research Methodology. 4. This course
provides foundational information on asking
appropriate questions, researching (including
IRB), writing, formatting, and defending a
Plan B project. At the end of the semester
students will have a committee, a preliminary
draft, and present their research. Spring se-
mester will be used to complete projects with
committee members. Prerequisites: Master of
Natural Science - MMA, MSC, or NED who
have completed at least one year of coursework,
or permission of the instructor or SMTC pro-
gram coordinator; graduate standing,

5700. Seminar in Science for Secondary
School Teachers. 1-6 (Max. 6). A coufse
to give graduate students in education, or in-
service teachers, an in-depth view of the new
materials for teaching science in secondary
schools. Prerequisite: consent of instructor.
5770. Investigation in Natural Science for
Secondary Teachers. 1-5 (Max. 10). Deals
with the design, construction, and testing of
curricula materials to bring the spirit of sci-
entific inquiry to secondary school students.
Research to be conducted in the Science and
Mathematics Teaching Center. Prerequisite:
consent of instructor.

5810. ML Science & Math Practicum.
3. Practica for graduate students in the
MS-NatSci, MSC and MMA programs in
Middle and Jr. High schools. Mathematics
and science classrooms will serve as sites for
assignments. Students complete assignments
for the content area of certification as well as
appropriate discussions. Prerequisites: Graduate
students in department who have passed at
least four departmental courses or consent of
the instructor.

5890. Directed Professional Study. 1-6
(Max. 6). Primarily for upper-division stu-
dents who can benefit from independent study
with minimal supervision. Given to allow
interested students to pursue specific aspects
of curriculum and instruction. Prerequisites:
consent of instructor and graduate standing.
5900. Practicum in College Teaching. 1-3
(Max. 3). Work in classroom with a major
professor. Expected to give some lectures
and gain classroom experience. Prerequisite:
graduate status.

5920. Continuing Registration: On Cam-
pus. 1-2 (Max. 16). Prerequisite: advanced
degree candidacy.

5940. Continuing Registration: Off Cam-
pus. 1-2 (Max. 16). Prerequisite: advanced
degree candidacy.

5959. Enrichment Studies. 1-3 (Max. 99).
Designed to provide an enrichment experience
in a variety of topics. Note: creditin this course
may not be included in a graduate program of
study for degree putrposes. S/U only. Prerequi-
site: graduate standing.

5960. Thesis Research. 1-12 (Max. 24).
Designed for students who are involved in
research for their thesis project. Also used for
students whose coursework is complete and are
writing their thesis. Prerequisite: enrollment in
a graduate degree program.

5961. Plan B Project. 1-4 (Max. 4). Limited
to those students enrolled in a Plan B graduate
program. Students should be involved in non-
course scholatly activities in support of their
Plan B project. Prerequisites: must be enrolled
in Plan B program and have program approval.
5990. Internship. 1-12 (Max. 24). Prerequisite:
graduate standing.

Neuroscience

Phone: (307) 766-9953

E-mail: jfox7@uwyo.edu

Web Address: www.uwyo.edu/
neuroscience

Program Director: Mark Clementz,
Ph.D.

Degree Offered

Ph.D. in Neuroscience

he Graduate Neuroscience Program of-

fers training leading to the Ph.D. degree
in Neuroscience. The Neuroscience Program
emphasizes systems and integrative approach-
es, and our goal is to provide the students
with the necessary background to be broadly
trained research neuroscientists and to carry
out independent research in neuroscience. The
Neuroscience Program emphasizes continuing
interaction with faculty from several depart-
ments and we have a low student to faculty
ratio. The average of 2-3 doctoral students
per faculty advisor enables advisors to spend
considerable time supervising and training
each doctoral student. The educational phi-
losophy of the Neuroscience Program is to
encourage a problem-oriented rather than a
strict discipline-bound approach to research.
You will emerge from this program with the
scientific and experimental training needed
to comprehensively address a very wide range
of research questions using a variety of tech-
niques and analytic tools.

The Graduate Neuroscience Program is
designed to enable graduate students to ac-
quire competence in the various disciplines
necessary for research and teaching careers
in neuroscience. The current interests of the
Neuroscience faculty include sensory neuro-
physiology, behavioral neuropharmacology,
neurodevelopment, neurodegeneration, and
synaptic plasticity.

Students and faculty have access to
outstanding resources established by NIH
Neuroscience Core grants. The Microscopy
Core houses both light (Zeiss laser scanning,
fluorescent) and electron (Transmission and
Scanning) microscopes. Resources needed
to conduct research ranging from molecular,
cellular circuit level to behavior are readily
available within the Neuroscience Center.

Doctoral Program Admission

Minimum Requirements

GRE: 153 on the verbal reasoning
sections and a score of at
least 144 on the quantitative
reasoning section is required;

GPA: 3.000 (4.000 scale);

Three favorable letters of
recommendation;

Bachelor’s degree in a biological science
from an accredited institution;

Statement of research interests and
career objectives. We recommend
that students study the Neuroscience
faculty web sites and contact
faculty regarding openings and
shared research interests.

You will be best prepared for our program
if you have successfully completed courses in
neuroscience, chemistry, biology, physiology,
and cell/molecular biology. Students may be
admitted with deficiencies in some of the
areas if they are strong in many or all others.
If so, the student’s advisory committee will
determine what additional work is necessary
during the first year to correct any deficiency.

Program Specific Degree
Requirements
Doctoral Program

All doctoral Neuroscience students are
required to complete a program of core class-
work that includes the following required
courses: Introduction to Neuroscience, Struc-
ture and Function of the Nervous System and
Neurophysiology. Students are required to
take one course in Statistics (e.g. STAT 5050,
STAT 5210) and the course that meets this
requirement will be arranged with the student’s
committee. The statistics requirement must
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be met by the end of the second year. The
Neuroscience Program is a research-oriented
program and students are expected to take a
minimum of 2 to 3 credit hours of research
per semester. Students are also expected to
enroll in an on-going Seminar in Neurosci-
ence. The Neuroscience Seminar, which meets
weekly and is attended by students and faculty
members, provides an opportunity for intel-
lectual and social exchange, as well as for the
development of professional skills in critical
thinking. The topic for seminar and the faculty
member directing the seminar changes each
semestetr. The remainder of the coursework
for the doctor of philosophy degree is selected
from designated courses in Neuroscience,
physiology, pharmacology, and molecular biol-
ogy. A grade of B or better is required for all
Neuroscience courses.

A student is expected to have a graduate
adviser at all times. The faculty adviser must
be a participating member of the Neurosci-
ence faculty. The adviser is responsible for
directing the student’s research and academic
coursework. During the second year, the
student will have an advisory committee. The
advisory committee will consist of at least
three neuroscience faculty members and an
outside member. Normally, the student’s ad-
viser will chair the committee and help identify
members of the committee who best match
the student’s area of interest. The role of the
advisory committee is to oversee all aspects
of the student’s education after the first year.

In the student’s second or third year, the
advisory committee will set and evaluate
the student’s qualifying examination. After
completion of the preliminary examination,
the committee will evaluate the student’s
dissertation proposal and, eventually, the
completed dissertation.

The dissertation is the single most im-
portant component of the graduate program.
It reports the results and significance of the
student’s research. In addition to the writ-
ten dissertation, the doctoral candidate will
deliver a formal 50 minute seminar based on
the research. The seminar will be followed
by an examination by the student’s advisory
committee.

Neuroscience/ Reproductive Biology/ Water Resources

Reproductive Biology

Phone: (307) 766-6278 or 766-4378
E-mail: balex@uwyo.edu or
enette@uwyo.edu

Web Address: www.uwyo.edu/reprobio
Program Directors: Brenda Alexander,
Ph.D. and Enette Larson-Meyer, Ph.D.,
R.D.

Degrees Offered

M.S. and Ph.D. in Biomedical Science/Repro-
ductive Biology

The University of Wyoming offers an
innovative program of graduate studies in
vertebrate reproductive biology under the
Biomedical Science umbrella. This interdis-
ciplinary graduate program was established
in 1986 and combines the expertise of faculty
members who have established records of
accomplishment. Areas of emphasis include:
ovarian biology, fetal/placental physiology,
neuroendoctinology, nutrition/reproduction
interactions, lactation, pituitary cytoarchitec-
ture, human nutrition/exercise/reproduction,
reproductive immunology, and the fetal origins
of growth efficiency, reproductive function,
and adult disease. In this regard, the Center
for the Study of Fetal Programming, which
was initiated in 2002, has established a link be-
tween faculty at the University of Texas Health
Sciences Center, San Antonio, Texas, and the
UW faculty in this program, emphasizing both
biomedical and agricultural-related research.

The opportunity to study in these excit-
ing areas is made available primarily through
the collaborative efforts of the faculty in the
departments of Animal Science, Family and
Consumer Sciences, Molecular Biology, Veteri-
nary Science, and Zoology and Physiology, as
well as the School of Pharmacy. Programs are
offered leading to the M.S. degree in Repro-
ductive Biology or Ph.D. degrees in Biomedi-
cal Sciences/Reproductive Biology. Qualified
students are eligible to compete for a graduate
assistantship assigned to the program. Post-
doctoral positions provide advanced training
in research and teaching.

Both the research and teaching aspects of
the program reflect a truly interdisciplinary ap-
proach. Research activities range from directly
applied to fundamental. Animals used for
investigation can include livestock and labora-
tory species. Modern laboratories are designed
for hormonal, chemical, and molecular analysis
of biological samples, light, electron and confo-
cal microscopy, incubation of cells, tissues and
small animal experimentation. Well-equipped
large animal surgical and handling facilities are

located at the Laramie Agriculture and Exten-
sion Center and Red Buttes Research Center.
A well equipped human nutrition and exercise
facility is located on campus.

Program Specific Admission

