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Abstract Curriculum Advanced Quantitative Skills Requirements

PMST Degree Requirements

The University of Utah professional science master’s
degree, initiated in 2002 with support from the Sloan

The Professional MST Program at the University of Utah requires that all students take 8-9 credit

Credit Hours hours of advanced quantitative skills courses. The objective is to foster problem-solving and scien-

Foundation, now consists of four tracks: Environ- Advanced Quantitative Skills 0 tific reasoning skills and enable students to conduct critical and effective statistical analyses and uti-
mental Science, Computational Science, Science In- lize valuable computing and software tools to enhance their abilities to effectively assess problems
strumentation, and Biotechnology. The curriculum is Transferable Skills 9 and develop solutions..

partitioned as follows: transferable business skills (9

CH- credit hours.)., adyanced quantitative skillg (9 _ Required courses

CH), track-specific science courses (15 CH), intern- Graduate Science 15

ship (3 CH). Whereas transferable skills have been Biotechnology Reasoning

an essential part of most PSM programs, we have
come to find out that a general requirement of 9 CH
of advanced quantitative skills is unusual and per-
haps unique. Furthermore, students in all tracks take
two-thirds of the transferable business skills and the
advanced quantitative skills courses together as a
cohort.

Computational Science
Environmental Science
Science Instrumentation

MST 6500 Scientific Reasoning and Inquiry (3 semester credit hours)

This course focuses on scientific reasoning, inquiry and problem solving skills. Topics covered in-
clude simple and theoretical induction, bayesianism, statistical and causal hypotheses, using scien-
tific information in decision making, inference to the best explanation, science and the individual, and
science and society.

Internship 3

Total Credit Hours: 36 = PMST Degree!

. . . . Data Analysis
The advanced quantitative skills requirement is

satisfied by separate courses in reasoning, data analysis, and productive computing. The
course “Scientific Reasoning and Inquiry” , taken as a cohort in the students’ first semes-
ter, focuses on scientific reasoning, inquiry and problem-solving skills. As outlined in the
course description, “topics covered include simple and theoretical induction, bayesianism,
statistical and causal hypotheses, using scientific information in decision making, infer-

MST 6600 Applied Statistical Techniques (3 (3 semester credit hours)

This general study of statistical techniques is a practical, case/example-based course that uses the
essential tools and concepts of Six Sigma as a unifying framework. Topics include descriptive statis-
tics, confidence intervals, hypothesis testing, design of experiments, goodness of fit, correlation & re-
gression analysis. An introduction to statistical process control is introduced for Quality Management

ence to the best explanation, science and the individual, and science and society.” Data
analysis is covered in the cohort course “Applied Statistical Techniques™ a practical,
case/example-based course that was designed for our program. As outlined in the course
description, this course “uses the essential tools and concepts of Six Sigma as a unifying
framework. Discussion topics include descriptive statistics, confidence intervals, hypoth-
esis testing, design of experiments, goodness of fit, correlation & regression analysis.
Hands-on skill is acquired for the development and interpretation of regression models
from functional areas of business, biostatistics, science & engineering.” Students take
one of a selection of track-specific productive computing courses offered in several de-
partments to fulfill the remaining Advanced Quantitative Skills course requirements.

The advanced quantitative skills requirements satisfy several objectives drawn from aca-
demia and industry including: (1) honoring the importance of interdisciplinary “problem
solving” with multiple world views and skill sets, (2) providing a greater “cohort experi-
ence” for our students, (3) creating opportunities for teamwork mixing students from sev-
eral disciplines, (4) enhancing communication skills across the curriculum, and (5) ensur-
iIng the acquisition of several fundamental skills we expect of all PSM graduates in any
track.

The Professional Master of Science and Technology program is fundamentally a science and math-
ematics degree; students in the program take approximately the same number of graduate level sci-
ence and mathematics courses as traditional M.S. programs require. However, the PMST program is
NOT a research degree; students are not required to complete a thesis. Instead of a research require-
ment, PMST students take courses in other professional domains and skill sets.

The 36 credit hours required for the degree are fulfilled in a four-part framework:

Advanced Quantitative Skills (9 credits)

We want students to be able to use computer, modeling, and statistical tools beyond the level of a black
box, all theory and no real-life understanding. Three areas of skills are covered: data analysis, produc-
tive computing, and reasoning. Students are required to take a class that fulfills each skKill.

Transferable Skills (9 credits)

The Professional Master of Science and Technology program offers courses that provide students with
business and management concepts essential for leading activities in a variety of organizations outside
of academia. Various leadership, business, and management skills are taught in a series of six PMST
courses. Students may fulfill the remaining three Transferable Skills credits required by taking elective
courses within the David Eccles School of Business.

Graduate Science (15 Credits)

Students apply and are accepted for graduate studies in one of four science tracks: Biotechnology,
Computational Science, Science Instrumentation, or Environmental Science. Biotechnology has a Mo-
lecular Biology and Genetic focus, Computational Science has a Math and Computer Science focus,
Science Instrumentation has a Physics and Chemistry focus, and Environmental Science has a Geol-
ogy and Biology focus.

Internship (3 credits)

An essential component of this degree is an internship or cooperative education experience in busi-
ness, industry, commerce, or government agency. T'hese activities will engage students in real world
work situations involving technical problems, team work, communication skills, and decision making.

exposure. Hands-on skill is acquired for the development and interpretation of regression models
from functional areas of business, biostatistics, science & engineering.

Productive Computing (dependent on science track)

MATH 5740 Mathematical Modeling (3 credit hours).
Development of mathematical models for physical, biological, engineering, and industrial phenomena
and problems, using mainly ordinary and partial differential equations.

PHYS 6720 Introduction to Computing in Physics (4 credit hours)
Computing tools for science and engineering. Topics include Unix, editing, spreadsheets, technical
document preparation, symbolic manipulation, and use of library routines.

GEO 6340/URBPL 6370 System Dynamics and Environmental Policy (3 credit hours)

Students use computer simulations to sort out environmental complexities; transform group percep-
tions into simulation models; apply principles of environmental management; test policy effects and
define possible pathways for future policy change.

BIOL 5910 Mathematical Models in Biology (2 credit hours)
Various techniques of mathematical modeling of a range of biological systems, including ecology,
physiology, cell biology, and genetics.

PH TX 6680 Statistical Methods for Pharmacological Research (2 credit hours)
Introduction to design of pharmacological experiments and statistical evaluation of experimental ob-
servations (plus one hour computer lab).

Benefits

Common quantitative skills expectation for employers
Greater cohort experience for students
Interdisciplinary mix of students from four tracks



