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Aerospace Studies
Air Force ROTC

Air Force Reserve Officer Training Corps (ROTC) is
administered by the Department of Aerospace Studies
and is a program in the College of Arts and Sciences.
The mission of Air Force ROTC is to produce leaders for
the Air Force and build better citizens for America. As
the largest source of Air Force officers, Air Force ROTC
offers a number of opportunities for UMR students who
wish to become commissioned officers by offering pro-
fessional, academic, and military training. Leadership,
communication, and basic military skills are the focus of
the ROTC program. In addition to helping a student suc-
ceed during college, Air Force ROTC also fosters self-
confidence and self-discipline.

Opportunities in the Air Force are excellent, with
over 100 possible career fields available. Career field
availability depends on academic discipline, medical con-
dition, desires of the individual, and needs of the Air
Force. As newly commissioned second lieutenants on ac-
tive duty, Air Force ROTC graduates can serve worldwide,
performing challenging and rewarding duties in highly
technical, scientific, and operational areas such as de-
sign, research, engineering, systems development,
space operations, computer science, procurement, fly-
ing, management, acquisition, and maintenance.

Although Air Force ROTC is set up as a four-year pro-
gram, students can choose a four, three, or two-year
course of study. The first two years of the program,
called the General Military Course (GMC), cover basic in-
troductory military topics as well as communication and
leadership. The final two years of the program, called the
Professional Officer Course (POC), cover topics such as
leadership, management, doctrine, international events,
quality, communication, and officership. In addition to
the academic ROTC class, all cadets attend up to a one
and a half-hour leadership laboratory each week. Lead-
ership laboratory provides cadets with the knowledge
and practical command and staff leadership experience
in preparation for active duty as Air Force officers. It is
largely cadet planned, directed, and centered.

Scholarships, which can cover up to full tuition and
fees, are available to qualified cadets. A monthly stipend
is given during the academic year to each cadet on schol-
arship and also to members of the POC. Students who
receive an AFROTC scholarship also receive an annual
$2000 supplement from UMR, which will currently cover
most room costs excluding board. ROTC scholarship re-
cipients are eligible to receive other UMR scholarships.
Students do not have to be on a scholarship to complete
our program and be an Air Force officer.

There is no obligation connected in taking Air Force
ROTC during the freshman and sophomore years. Oblig-
ations begin only at the start of a student’s last two
years of the program or after a ROTC scholarship is
awarded and activated.

Students usually attend summer field training prior
to their junior year, before elevation into the POC. En-
trance into the POC is based on an extensive evaluation
and selection process during the student’s sophomore

year. Cadets who complete the POC in good standing and
earn their academic degree are commissioned as second
lieutenants and serve on active duty for four or more
years, depending on their selected Air Force career field.
Pilots incur a ten-year active duty service commitment
after completing undergraduate pilot training. Naviga-
tors incur a six-year active duty service commitment af-
ter completing undergraduate navigator training.

The Air Force ROTC unit at UMR is organized as an
objective wing, with associate groups, squadrons, and
flights. Freshmen and sophomore cadets are assigned
to one of the flights. They receive instruction from POC
cadets in basic military customs and courtesies, drill
movements, and many other facets of Air Force opera-
tions. Additionally, they are offered the opportunity to
visit Air Force bases and discuss career opportunities
with Air Force members. Junior and senior cadets are
assigned and rotated through various leadership posi-
tions, gaining experience in management procedures.

Faculty

Professor:

Paul Hamacher, (Department Chair), M.S., Golden Gate
University

Assistant Professor:

Andrew Chancellor, B.S., Central Missouri State Univer-
sity

Julia Murray, M.A., Auburn University

Stephen T. Sullivan, M.S., Southeast Missouri State

Aerospace Studies Courses

150 Foundations of the U.S. Air Force | (Lect 0.5
and Lab 0.5) This survey course is designed to in-
troduce students to the USAF and AFROTC. Topics
include: military customs and courtesies, uniform
wear, officership qualities, professionalism, AF
core values, equal opportunity and treatment, AF
officer benefits and opportunities and an intro-
duction to communication skills. Leadership Lab is
mandatory for cadets planning on a career in the
AF.

151 Foundations of the U.S. Air Force 11 (Lect 0.5
and Lab 0.5) This survey course is a continuation
of Arosp S 150. Covered topics include: origin of
the AF, mission and organization of the AF, organ-
ization of a standard AF base, and further com-
munication skills development. Leadership Lab is
also mandatory for cadets.

200 Leadership Laboratory (Lect 0.5 and Lab 0.5)
The course involves a study of Air Force customs
and courtesies, drill and ceremonies, career op-
portunities in the Air Force and the life and work
of an Air Force junior officer. Students develop
their leadership potential in a practical supervised
training laboratory, which typically includes field
trips to Air Force installations throughout the Unit-
ed States.

250 The Evolution of USAF Air and Space Power 1
(Lect 0.5 and Lab 0.5) This course is designed to
examine the general aspects of air and space
power through a historical perspective..covering a
time period from the first balloons to the begin-



Art — 53

251

350

351

380

381

ning of the space age. It provides students with a
knowledge level understanding of the general el-
ements and employment of air and space power
from an institutional doctrinal and historical per-
spective. Examples of the importance of AF core
values in historical events and in past AF leaders
are pointed out. Continued development of com-
munication skills is also emphasized. Leadership
Lab is mandatory for cadets planning on a career
in the AF.

The Evoluation of USAF Air and Space Power
Il (Lect 0.5 and Lab 0.5) This course is a contin-
uation of Arosp S 250. It covers a time period in
AF history from the beginning of our space age in
the early 1960’s to the present...with a continued
emphasis on recognizing how past leaders and
events have shaped our current AF organization
and doctrine. Communication skills exercises are
continued. Leadership Lab is also mandatory for
cadets.

Air Force Leadership Studies I (Lect 2.5 and
Lab 0.5) This course introduces students to the
leadership and management skills required of an
Air Force junior officer. Special topics include lead-
ership ethics, the Air Force personnel and evalua-
tion systems, and management fundamentals.
Through the use of classroom tools that include
case studies, Air Force leadership and manage-
ment situations are examined and practical appli-
cations of studies concepts are exercised. The
principles and theories of ethical behavior as well
as the complete understanding of the individual
responsibility and authority of an Air Force officer
are stressed. This course includes a Leadership
Lab that provides the students the opportunity to
apply leadership and management principles.

Air Force Leadership Studies 11 (Lect 2.5 and
Lab 0.5) This course is a continuation of Arosp S
350. Emphasis is placed on professional knowl-
edge, communication skills, and ethical behavior.
Varied Air Force-peculiar formats and situations
are offered to apply learned listening, writing, and
speaking skills. This course includes a Leadership
Lab that provides the students the opportunity to
apply leadership and management principles.
National Security Affairs/Preparation for Ac-
tive Duty 1 (Lect 2.5 and Lab 0.5) This course
examines national security policies, processes,
and issues along with Air Force strategy and doc-
trine. Special topics include Air Force roles and
missions, the roles of various federal government
departments, military organizations and func-
tions, and the concept of joint operations. Within
this structure, continued emphasis is given to re-
fining communication skills. This course includes a
Leadership Laboratory that provides advanced
leadership experiences, giving students the op-
portunity to apply the leadership and manage-
ment principles of this course.

National Security Affairs/Preparation for Ac-
tive Duty 11 (Lect 2.5 and Lab 0.5) Continuation
of Arosp S 380. This final course of the Air Force

ROTC curriculum examines officership, advanced
leadership ethics, military law, current Air Force
issues, regional studies, core values, and prepa-
ration for active duty. This course includes a Lead-
ership Laboratory that provides leadership expe-
riences, giving students the opportunity to apply
the leadership and management principles of this
course.

Art

The study of art can broaden your experiences and
help you gain a better perspective on the world.

UMR offers courses in art appreciation, art history,
study of film, and applied courses in design, painting, and
photography. Non-credit courses are available from time
to time in other applied art or special interest courses.

Faculty

Professor:

James Bogan, Ph.D., Kansas
Lecturer:

Leo Soisson, M.F.A., Southern lllinois

Art Minor

The Art Minor offers students the opportunity to

pursue an area of focus in studio art, art history, and
film studies.
Requirements: The minor requires 15 hours, including
Art 80: Art Appreciation, which is a required course.
Students may take additional hours from these offer-
ings: Art 85: Study of film; Art 222: Revolution and Ro-
manticism; Art 255: Script to Screen; Philosophy 330:
Aesthetics, and topics course from the Art 101, 201,
301 series. In addition, students may take up to six
hours of Studio classes.

Film and Literature Minor

The Film and Literature Minor is an interdisciplinary
and inter-textual course of study in which students will
explore the connections between different mediums, in-
creasing the pleasure and understanding of each.
Requirements:

The minor requires 12 hours, including the following
required courses: Art 85: Study of Film (3 hours) and the
core course English 177: Literature and Film (3 hours).

In addition, students will take 6 hours of electives in
the field of literature and film studies. These electives
can include but are not limited to:

* Art 255: Script to Screen (3)

* English 278: Thematic Studies in Lit & Film (3)
* English 279: Genre Studies in Lit & Film (3)

* Art 250: Thematic Studies in Film & Lit (3)

* Art 251: Genre Studies in Film & Lit (3)

Art Courses

020 Drawing | (Lect 3.0) Principles of drawing:
placement, proportion, perspective, chiaroscuro,
values, line, form, texture, and techniques.
Applied problems to develop perceptual observa-
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tion.

Drawing 11 (Lect 3.0) Application of drawing
principles: cast and life drawing. Exercises in
representational rendering. Prerequisite: Art 20.
Painting 1 (Lect 3.0) Basic Exploration of oil
painting techniques and methods. Still life, land-
scape and figure.

Painting 11 (Lect 3.0) Continuation of Art 40.
Prerequisite: Art 40.

Art Appreciation (Lect 3.0) A basic introductory
course designed to familiarize students who have
little or no knowledge of the arts with fundamen-
tal knowledge necessary for intelligent approach
to experiencing the visual arts; painting, sculp-
ture, and architecture.

Study of Film (Lect 2.0 and Lab 1.0) A study of
classic and contemporary films with emphasis on
director’s technique and philosophy. Films by Felli-
ni, Antonioni plus Bergman, Chaplin, etc. will be
viewed and discussed.

Special Problems (Variable) Problems or read-
ings on specific subjects or projects in the depart-
ment. Consent of instructor required.

Special Topics (Variable) This course is designed
to give the department an opportunity to test a
new course. Variable title.

Special Problems (Variable) Problems or read-
ings on specific subjects or projects in the depart-
ment. Consent of instructor required.

Special Topics (Variable) This course is designed
to give the department an opportunity to test a
new course. Variable title.

Architectural Design 1 (Lect 1.0 and Lab 2.0)
Introduction to the interaction between architec-
ture and art. A series focused on the history of ar-
chitecture as it relates to styles and functions.
Theories of building and site design, plan and spa-
tial organization, formal composition, and envi-
ronmental context are considered as principle
form determinants. Prerequisite: Sophomore
standing.

Art for Elementary Teachers Considers the
vital role of art activities and creative experiences
in the growth and development of children at
their level. Prerequisite: Educ 40. (Co-listed with
Educ 219)

Revolution and Romanticism in the Arts
1785 - 1832 (Lect 3.0) This course will investi-
gate the great revolution of thought, perception,
language, through art during the period between
1785 and 1832. Artists, writers, and musicians to
be studied include: Blake, David, Wordsworth,
and Beethoven. The role of art and artists to the
French Revolution will be stressed. Prerequisite:
Introductory level Art or History course.
Thomas Hart Benton and the Tradition of
American Art (Lect 3.0) Missouri artist Tom
Benton lived amidst controversy and acclaim
from the 1920’s to the 1970’s. The American tra-
dition from which Benton grew will be studied,
then his own work and his subsequent influence.
Prerequisite: Art 85 or Art 80.

250 Thematic Studies in Film & Literature (Lect
3.0) Different thematic relationships between film
& literature (e.g., Poe & Hitchcock, Shakespeare
on Film, etc.) will be studied. Prerequisite: Art
85.

Genre Studies in Film & Literature (Lect 3.0)
Topics examine various generic relationships
between film & literature. (e.g., comedy, film noir,
western film/literature) Prerequisite: Art 85.
Script to Screen: How Books Become Films
(Lect 3.0) This course will focus on how words are
transmuted into film images. By comparing the
tests of poems, stories, and novels with the fin-
ished film, a double appreciation of both film and
literature is gained. Prerequisite: Introductory
level Art or Literature course.

Special Problems (Variable) Problems or read-
ings on specific subjects or projects in the depart-
ment. Consent of instructor required.

Special Topics (Variable) This course is
designed to give the department an opportunity
to test a new course. Variable title.

Arts and Sciences

251

255

300

301

Bioinformatics Minor Curriculum

“Bioinformatics is the rapidly-developing field that
applies computational methods to address biological
questions, and includes new advances in computer sci-
ence, mathematics, and biology. Students entering the
field of bioinformatics should have some training in each
of these fields.”

The minor is designed for students pursuing a BS
who would have the necessary prerequisites for the re-
quired courses. Students pursuing a BA may participate
if the prerequisites for the required courses are fulfilled.
Each department (Biological Sciences, Computer Sci-
ence, Mathematics) will designate a minor advisor. The
student’s minor advisor will be chosen from outside of
their major area of study.

Required courses:

«BIO 110 General Biology (3 hrs)

«BIO 211 Cellular Biology (4 hrs) or BIO 231 Gener-
al Genetics (3 hrs)

= BIO 331 Molecular Genetics (3 hrs)

«CMP SC 53, 54 Introductory Programming, Intro-
ductory Programming Lab (4 hrs)

« CMP SC 153 Data Structures | (3 hrs)

= CMP SC 238 File Structure and Introduction to Data-
base Systems (3 hrs)

«BIO 301/CMP SC 301 Bioinformatics (3 hrs) (It is
strongly recommended that this course be taken af-
ter the other BIO and CMP SC requirements)

= STAT 301 Biostatistics (4 hrs) or STAT 346 Regres-
sion Analysis (3 hrs) or STAT 353 Statistical Data
Analysis (3 hrs)

One additional course, 200 or above in MATH, or 300 or
above in BIO or CMP SC, outside of the major area



Biological Sciences — 55

of study, and as agreed upon by the minor advisor
(3+ hrs)

Arts and Sciences Courses

101 Special Topics This course is designed to give
the department an opportunity to test a new
course. Variable title.

Hit the Ground Running (Lect 3.0) An intro-
ductory, multi-faceted lecture including a coordi-
nated presentation of mathematics principles,
chemical principles, academic skills development,
and the elements of academic leadership.
Objectives are to provide students with a positive
and realistic experience that supports establish-
ment of valid academic expectations and provides
knowledge of the resources and strategies neces-
sary to begin a strong academic career.

Biological Sciences

Bachelor of Arts
Bachelor of Sciences

110

Biological sciences or biology is the study of life and
living organisms. Biological Sciences embraces a vast
and rapidly expanding body of knowledge, including
many details of:

= biochemistry, sub-cellular and molecular biology,
= the anatomy ad physiology of cells, tissues, organs
and organ systems, whole multi-cellular plants, an-
imals, and fungi,
= the complex structure, function, and behavior of in-
dividuals, populations, communities, ecosystems,
and the entire biosphere.
Biology also draws on the physical sciences (chemistry,
physics, mathematics, and earth sciences) as well as
the behavioral sciences for analysis and interpretation
of life’s varied processes and interrelationships.

The study of biology or biological sciences may be-
come the academic foundation for many career and
postgraduate opportunities in:

« Industry and government (chemical, food, agricul-
ture, pharmaceutical, environmental, research)
= Education (teaching and graduate study)
= Medicine, dentistry, nursing, pharmacy, and other
health professions.
The core curriculum required of all biological sciences
majors consists of basic course work in introductory bi-
ology, zoology, plant biology, cellular biology (biochem-
istry & biophysics), microbiology, genetics, and ecology.
A variety of advanced courses offer greater depth, de-
tail and specific information leading to proficiency and
preparation for employment and other postgraduate ac-
tivities.

At UMR faculty members active in research teach all
biological sciences courses. Classes are small, providing
exceptional opportunity for discussion and individual at-
tention. Undergraduate students are encouraged to par-
ticipate in current research projects, learning tech-
niques and developing skills that will prepare them for
many exciting postgraduate opportunities. A strong

background in mathematics and physical sciences, to-
gether with outstanding supporting course work in the
humanities and social sciences provide a well-rounded
educational experience and enhanced understanding.
UMR students who have received their B.S. degrees in
biological sciences have an excellent record of success.
Average performance on nationally normed achieve-
ment examinations has been very high. Acceptance of
UMR students in professional schools of medicine, den-
tistry and pharmacy and subsequent performance of our
students in these professional schools remains excep-
tionally high. Many UMR biological sciences graduates
have been accepted into prestigious graduate study
programs in a variety of areas, including: biochemistry,
microbiology, immunology, molecular genetics and ge-
netic engineering, marine biology, cell and mammalian
physiology, human physiology, environmental science,
plant physiology, and evolution. Employment opportuni-
ties are many and varied, and future prospects for grad-
uates in the biological sciences remain promising. The
broad educational resources and depth of understand-
ing available to the UMR student of biology offer ade-
quate preparation and often a competitive edge for a
broad variety of jobs and graduate study programs.

Faculty

Professor:

Roger Brown, Ph.D., Colorado State

Nord Gale (Distinguished Teaching Professor Emeritus),
Ph.D., Brigham Young

Paula Lutz, (Dean, College of Arts & Sciences) Ph.D.,
Duke

Associate Professor:

Ronald L. Frank, Ph.D.,Ohio State

James Hufham (Emeritus), Ph.D., Nebraska

David Westenberg, Ph.D., UCLA

Assistant Professor:

Yue-Wern Huang, Ph.D., Wisconsin-Madison

Anne Maglia, Ph.D., University of Kansas

Melanie Mormile, Ph.D., Oklahoma

Dev Niyogi, Ph.D., University of Colorado

Marshall Porterfield, Ph.D., LSU

Lecturer:

Tonye Numbere, Ph.D., Kansas State

Terry Wilson, M.S., Southwest Missouri State

Bachelor of Arts
Biological Sciences
Degree Requirements

Specific requirements for the B.A. degree in biolog-
ical sciences include a minimum of 120 semester hours
of credit.

Core Courses Credit
Bio Sc 102-IntrotoBioSc ................... 1
Bio Sc 110-GenBio ........ ... .. . . ... ... ... 3
Bio Sc 112-GenBiolLab ... .................. 2

Bio Sc 115-Zoology or Bio Sc 118 & 119-Plant Bio . .4

Bio Sc 211-Cell Biology . ... ... .. .. ... ....... 4
Bio Sc 231-Gen Genetics . .. ... ... oo 3
Bio Sc 251-Ecology . .. .. ... 3

Bio Sc 310-Seminar . ... ... ... ... ... 1
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Advanced courses, 200 level or higher (at least one

with laboratory and one 300 level) .. ........... 9
Chemistry

Chem 1,2,3, & 4-GeneralChem . .............. 9
Chem 221 & 223-OrgChem . ... .. ............ 6

Mathematics & Physical Science

Various courses in mathematics, physics, and/or geol-
ogy chosen in consultation with academic adviser.
(Note: Proficiency in College Algebra must be demon-
strated by a grade of “C” or better in a College Algebra

course or by examination. . .. .. ... ... ... ..., 9
Computer Science/Statistics (One of the following)
Cmp Sc 053-IntrotoProg . ... ... ............ 3
Stat 115-Statfor Soc Sci . ... ...... ... ... ..., 3
Stat 211-Stat Tools for Decision Making . . ... ... .. 3
CAS General Requirements for BA (Basic skills/con-
cepts)

English Composition . ... ... ................ 6
Western Civilizations ... .................... 6
Foreign Language . ... .. ... ... .. ..., 11
General Education

Humanities . .. ... ... ... .. . ... ... ... 12
Social Sciences . . .. ... ... 12
Electives . . . . . . . . .. . 16

Total 120 hours

Bachelor of Arts

Biological Sciences
Pre-Medicine Emphasis Area
Degree Requirements

FRESHMAN YEAR

First Semester Credit
Bio Sc 102-IntrotoBioSc . .................. 1
Bio Sc 110-GenBio ........... .. . . ... .. ..., 3
Bio Sc 112-GenBiolLab ... .................. 2
Mathematics . ... ...... .. . ... . ..., 5
English 20 or Hum Electives . . . ... ... ... ...... 3
Chem 4-Intro to Lab Safety .. ............... 1

15

Second Semester
Bio Sc 231-Gen Genetics . ... ... .. . ..., 3

Chem 1-GenChem . ... .... ... . .. ... . . . .... 4
Chem 2-GenChemlLab ..................... 1
History 111-Western Civ. . . . .. ... ... ... 3
English 20 or Humanities Electives . ... ........ 3
14
SOPHOMORE YEAR
First Semester Credit
Bio Sc 211-CellularBio ... .................. 4
Chem 3-GenChem . ... ..... ... .. ... . . . .... 3
Physics | . .. ... 4
Language | . ... ... .. ... .. _4
15

Second Semester
Bio Sc 251-Ecology . .. .. ... 3
Physics Il . .. ... 4

Language 11
History 112-Western Civ Il . . ... ... ........... 3

English 60-Writing & Research . . . ... ... ...... _3
17
JUNIOR YEAR
First Semester . ...... ... ... . . . . . ...... Credit
Bio Sc 115-Zoology . . . . .. 4
Chem 221-OrganicChem | . ... ... ... ......... 3
Chem 226-OrganiclLab .. ... ............... 1
Language Il .. . ... ... .. .. . 3
Stat/CmpPp SC . . . . e 3
14
Second Semester
Bio Sc 242-Human Physiology . ............... 5
Chem 223-OrganicChem Il ... ... ............ 3
Chem 228-OrganicChem Il Lab ............... 1
Humanities Elective . ... ... ... . ... .......... 3
Social Science Elective . . . ... ... ... ... .. .... 3
15
Take MCAT
SENIOR YEAR
First Semester Credit
Advanced Bioor Biochem . .. ................. 4
Bio Sc 310-Senior Seminar . . . ................ 1
Humanities Elective . . ... ... ... ... .......... 3
Social Science Elective . . . ... .. .. ... .. ... ..., 3
Free Electives . . ... ... . . . . . ... 3
14

Retake MCAT (if desired) Apply to Medical School (for
admission next Fall)

Second Semester

Humanities Elective . ... ... ... .. .. .......... 3
Social Sciences Electives . . ... ... ... ... . ..... 6
Free Electives . . ... ... . . . . . ... 7

16

Total Hours 120

Bachelor of Arts
Biological Sciences

Teacher Certification
Degree Requirements

The student will fultill the requirements for:
1) the Bachelor of Arts in Biological Sciences (except for
eign language) and
2) the requirements for Missouri certification in teaching
Biology (See Education) Contact the UMR Biological Sci-
ences Department for advising.

Bachelor of Science

Biological Sciences
Degree Requirements

Specific requirements for the B.S. degree in biolog-
ical sciences include a minimum of 130 semester hours
of credit, which must include 46 semester hours of bio-
logical sciences course work, to include:
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Credit
Bio Sc 102-IntrotoBioSc . .................. 1
Bio 110 & 112-General Biology . . ... ........... 5
Bio Sc 115-Zoology . . . . ... 4
Bio Sc 118-Plant Biology . .. ... ... ........... 3
Bio Sc 119-Plant Biology Lab . . ... ... ......... 1
Bio Sc 211-Cellular Biology . . . . ... ............ 4
Bio Sc 221-Microbiology . . .. ... ... . oL, 5
Bio Sc 231-General Genetics .. ... ... ... ...... 3
Bio Sc 251-Ecology . .. .. ... o 3
Bio Sc 310-Seminar . . . ... ... ... 1

Advanced biological sciences or approved advanced
course work in other science or eng disciplines . .. .16
21 semester hours of chemistry to include general
chemistry (Chem 1,2,3, & 4)
Chem 51 & 52-Elem Analy Chem
Chem 221, 226, 223, 228-OrgChem . ... ........ 8
Physics 21,22,25 & 26-two semesters of physics . . .10

The Math/Statistics requirement will be a minimum
of 10 credit hours with a requirement for Math 8, Math
21 or an approved statistical course may be used to
meet 10 hr Math requirement for students entering at 6
or 8.

12 semester hours of humanities, excluding foreign
language, and to include: English 20 (entering students
will normally take English 20 either semester of the first

year) and English 60..........c..ooiiiiiiiiiiiiiia 12
9 semesters hours of social sciences, (to include Hist
112 or 175 or 176 or Pol Sc 90, or equivalent............ 9

Elective credits: In consultation with his or her ad-
visor, each student will elect sufficient additional cours-
es to complete a minimum of 130 credit hours.

A minimum grade of “C” is required for each Bio-
logical Science course used to fulfill the B.S. degree
requirements.

Minor Curriculum

A student wishing to minor in biological sciences
must take a minimum of 20 hours of biological sciences
course work which should include Bio Sc 110, 112, 115,
or (211) and at least seven hours of advanced Bio Sc to
be selected upon consultation with a Bio Sc department
advisor. Students minoring in biological sciences should
declare these intentions prior to the junior year.

Bioinformatics Minor

Students majoring in biological sciences are eligible
to pursue a minor in bioinformatics. See the description
of the bioinformatics minor under the heading Arts and
Sciences.

Biological Sciences Courses

101 Special Topics (Variable) This course is
designed to give the department an opportunity
to test a new course. Variable title.

Introduction to Biological Science (Lect 1.0)
An introduction to the study of biology at UMR.
Students will consider personal and professional

102

110

112

115

118

119

121

201

211

221

231

235

241

242

opportunities within the various areas of biology
and become acquainted with Biological Sciences
faculty and departmental and campus facilities.
Required of freshman Biological Sciences majors.
General Biology (Lect 3.0) A comprehensive
study of the general principles of the biology of
plants, animals,

General Biology Lab (Lect 1.0 and Lab 1.0) The
laboratory work accompanying general biology
consists of experiments designed to supplement
and extend lectures in course Bio 1. Prerequisite:
Preceded or accompanied by Bio 110.

Zoology (Lect 3.0 and Lab 1.0) Study of proto-
zoans and major phyla in the animal kingdom.
Emphasis on the evolution of organ systems and
phylogenetic relationships. Prerequisite: Bio 112.
Plant Biology (Lect 3.0) A survey course cover-
ing the cellular structures unique to plants, their
bizarre life cycles, and the mechanisms they use
to survive, reproduce, and convert solar energy
into a form usable by all other organisms.
Prerequisite: Bio 110.

Plant Biology Laboratory (Lab 1.0) Bio 119 is
designed to accompany Bio 118 and consists of
experiments that will supplement and extend the
lectures in Bio 118. Among the topics to be cov-
ered are photosynthesis, diversity, respiration,
anatomy and development, hormones, and tran-
spiration. Prerequisites: Bio 112, preceded or
accompanied by Bio 118.

Microbes and Man — Introductory
Microbiology (Lect 3.0) An introduction to the
study of microorganisms in nature, especially as
they affect humans. Consideration of the involve-
ment of microorganisms in disease, decom.
Special Topics Special Topics (Variable) This
course is designed to give the department an
opportunity to test a new course. Variable title.
Cellular Biology (Lect 3.0 and Lab 1.0) Study
of the structure and function of eukaryotic and
prokaryotic cells. Emphasis on macromolecules,
metabolic pathways, and subcellular organelles.
Prerequisite: Preceded or accompanied by Chem
3.

Microbiology (Lect 3.0 and Lab 2.0) General
introduction to the culture and study of microor-
ganisms, their physiology, structure, and contri-
bution to biology. Prerequisite: Bio 211.
General Genetics (Lect 3.0) The study of the
principles of heredity and reasons for variation in
plants and animals. A study of Mendelian princi-
ples and population genetics with emphasis on
the human.

Evolution (Lect 3.0) A survey of the genetic and
environmental mechanisms associated with
organic evolution.

Human Anatomy (Lect 3.0 and Lab 2.0) Study
of gross anatomy and microscopic anatomy of the
human organ systems. Laboratory work includes
dissection of the cat. Prerequisite: Bio 110.
Human Physiology (Lect 4.0 and Lab 1.0) Study
of the function of organ systems of the human
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251

300
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310
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321

322

325

328
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332

body with emphasis on organ systems interac-
tions. Laboratory will include demonstrations of
basic physiologic principles. Prerequisite: Bio
110.

Ecology (Lect 3.0) Relationships among living or-
ganisms and their environments. The structure
and function of ecosystems, with emphasis on
limiting environmental factors, symbiotic relation-
ships, biogeochemical cycles, food chain relation-
ships, population dynamics, and man in the envi-
ronment. Prerequisite: Entrance requirements.
Special Problems (Variable) Problems or read-
ings on specific subjects or projects in the depart-
ment. Consent of instructor required.

Special Topics (Variable) This course is designed
to give the department an opportunity to test a
new course. Variable title.

Seminar (Variable) Presentation of a scientific
paper concerned with current topics in biological
sciences. Prerequisite: Senior standing.
Developmental Biology (Lect 3.0) Study of the
patterns of development of the vertebrate em-
bryo, the molecular mechanisms of tissue induc-
tion, and interactions among developing tissues.
Prerequisites: Bio 115 and Bio 211.

Pathogenic Microbiology (Lect 3.0) A study of
medically important microorganisms. Students
will learn about the properties that enable organ-
isms to cause disease as well as the disease
process within the host. Special emphasis will be
placed on recent advances in the molecular ge-
netics of host pathogen interaction. Prerequisite:
Bio 221 or Cv Eng 261.

Pathogenic Microbiology Laboratory (Lab
2.0) An investigation of techniques for the isola-
tion and identification of pathogenic microorgan-
isms. Prerequisite: Preceded or accompanied by
Bio 321.

Microbiology in Bioengineering (Lect 3.0)
General introduction to prokaryotic and eukaryot-
ic microorganisms and viruses. Consideration of
various parameters affecting the growth, basic
techniques of culture, and industrial applications
of microorganisms. Prerequisite: Bio 211.
Nutritional and Medicinal Properties of
Plants (Lect 3.0) A survey of the biochemical and
physiological functions of mineral elements, vita-
mins, and other organic compounds from plants
necessary in human nutrition; and an overview of
the medicinal derivatives of various plants, their
effects and uses. Prerequisites: Bio 110 and Bio
211.

Molecular Genetics (Lect 3.0) A study of the
properties and functions of DNA that make this
macromolecule unique in the universe. Examples
of replication, transcription, translation, repair,
and regulation will be examined in viruses,
prokaryotes, and eukaryotes. Prerequisites: Bio
231 and Bio 211.

Molecular Genetics Laboratory (Lab 2.0) This
course provides experience in the use of a variety
of DNA manipulation techniques that are common
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to molecular studies. These include DNA extrac-
tion, restriction mapping, Southern blotting, re-
combinant plasmid construction, DNA sequencing
and analysis, and polymerase chain reaction. Pre-
requisite: Preceded or accompanied by Bio 331.
Exercise Physiology (Lect 3.0) Covers cardio-
vascular, pulmonary, and metabolic responses to
aerobic and anaerobic muscular activities, work
capacities, nutritional factors in performance, and
role of exercise in health. Prerequisite: Bio 110.
Biological Effects of Radiation (Lect 3.0) In-
troduction to biological effects of ionizing radia-
tion including mode of induction of mutations, ef-
fects on the developing fetus and specific tissues
plus therapeutic applications of various types of
radiation. Prerequisites: Bio 110 and Chem 3.
Cell Physiology (Lect 3.0) Consideration of the
physiochemical nature of the cell, its relationship
with environment, and its metabolic pathways.
Prerequisite: Bio 211.

Comparative Animal Physiology (Lect 3.0) A
comparative study of functional relationships,
physiological adaptations, and survival strategies
which are observed among various groups of ani-
mals as they respond to natural environmental
conditions. Emphasis is placed on relating bio-
chemical function and phylogenetic relationships.
Prerequisites: Bio 215, Chem 223, and Bio 211 or
Chem 361.

Toxicology (Lect 3.0) A study of natural and
man-made toxicants, various possible routes of
exposure, absorption, distribution, biotransfor-
mation, specific target sites, and mechanisms
involved in elicitation of toxic effects, as well as
detoxification and excretion. Prerequisites: Bio
211 plus either Bio 215 or 242.

Advanced Biology Lab Techniques I
(Variable) Advanced level laboratory designed to
acquaint students of cellular and molecular biolo-
gy with techniques employed in current research.
Students select one to three miniprojects, each
designed to involve 40 to 45 hours of library and
laboratory work. Prerequisite: Junior or senior
standing in Biological Sciences or related field
plus consent of instructor.

Advanced Biology Lab Techniques Il (Vari-
able) Continued laboratory study of current biore-
search techniques. Further work with minipro-
jects. Prerequisite: Junior or senior standing in
Biological Sciences or related field plus consent of
instructor.

Immunology (Lect 3.0) A study of the princi-
ples of immunology, including biological and bio-
chemical aspects of the immune response,
immunochemistry, serology, immunoglobulin and
T-cell mediated allergies, tumor and transplanta-
tion immunology, autoimmune diseases, and the
role of immunity in host defense. Prerequisites:
Chem 223 or Chem 363 and Bio 211.

General Virology (Lect 3.0) An overview of the
field of virology, including plant, animal, and bac-
terial viruses. Discussions will include morpholo-
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gy, classification, virus-host interactions, genet-
ics, clinical and industrial aspects of viruses, and
viruses as model systems for basic biological
studies. Prerequisites: Bio 110, 211, 221, Chem
1, 3, 221.

Chemistry

Bachelor of Arts

Bachelor of Science

Bachelor of Science(nhon-ACS
Certified)

Master of Science

Master of Science for Teachers
Doctor of Philosophy

Emphasis areas at Bachelor of Science level in
biochemistry, polymer and coatings science, and
pre-medicine chemistry.

Chemistry is the study of the elements, the com-
pounds they form and the reactions they undergo.

The program of study encompasses the full range
of the subject plus mathematics, physics, and, if de-
sired, biology. Students may also pursue special inter-
ests such as analytical, biological, electrochemical, en-
vironmental, inorganic, nuclear, organic, physical or
polymer chemistry.

The B.A. offers a general education degree with a
chemistry focus. The B.A. degree may be appropriate
for students in pre-professional programs (pre-medi-
cine, pre-veterinary, pre-dentistry, pre-pharmacy,
chemical sales and marketing).

Chemists tackle a broad range of challenges, from
environmental cleanup and pollution prevention to cre-
ating the materials that will take humans to Mars. A
Bachelor’s degree in Chemistry will provide many career
possibilities. It has been called the central science be-
cause it occupies a pivotal place in many disciplines. As
such it serves as the foundation for many other profes-
sions such as medicine, biotechnology, ceramics, chem-
ical engineering, polymers, materials, metallurgy and
environmental sciences.

All students are encouraged to participate in research
programs during their undergraduate career. Such partic-
ipation can lead to valuable experience and the possibili-
ty of publications, awards and recognition in the chem-
istry work place. Students may opt to participate in the
campus wide “Opportunities in Research Experience”
(OURE). Through OURE they can receive academic cred-
it and a stipend for conducting a research project of mu-
tual interest to the student and a faculty member.

Schrenk Hall is home to the department and where
most chemistry classes and laboratories are held. The de-
partment has a broad range of modern instrumentation
and equipment to prepare the student for the future.

Faculty

Professors:
Louis Biolsi (Emeritus), Ph.D., Rensselaer
Frank Blum (Curators’), Ph.D., Minnesota

Harvest L. Collier, (Vice Provost, Office of Undergradu-
ate Studies), Ph.D., MS State

William James (Emeritus), Ph.D., lowa State

Shubhender Kapila, Ph.D., Dalhousie University

Gary Long, Ph.D., Syracuse

Oliver Manuel (Emeritus), Ph.D., Arkansas

Ekkehard Sinn (Department Chair), Ph.D., University of
New South Wales

James Stoffer (Curators’ Emeritus), Ph.D., Purdue

Jay A. Switzer (Donald L. Castleman/FCR Missouri
Endowed Professor of Discovery in Chemistry),
Ph.D., Wayne State University

Associate Professors:

Nuran Ercal, Ph.D., Hacettepe University

Nicholas Leventis, Ph.D., Michigan State University

Yinfa Ma, Ph.D., lowa State University

B. Ken Robertson (Emeritus), Ph.D., Texas A&M

Chariklia Sotiriou-Leventis, Ph.D., Michigan State
University

Pericles Stavropoulos, Ph.D., Imperial College of Sci-
ence, Tech. & Medicine, London, U.K.

Michael R. Van De Mark, Ph.D., Texas A&M

Philip Whitefield, Ph.D., University of London Queen-
Mary College, London, England

Assistant Professors:

Charles C. Chusuei, Ph.D., George Mason University

Scott Kirkby, Ph.D., University of Toronto

Clifton N. Merrow, Ph.D., University of Utah

V. Prakash Reddy, Ph.D., Case Western Reserve University

Thomas Schuman, Ph.D., University of Alabama in
Huntsville

Bachelor of Arts

Chemistry

FRESHMAN YEAR

First Semester Credit

Chem 1-General Chemistry . ... ... ........... 4

Chem 2-General Chemistry Lab . ... ... ........ 1

Chem 4-Intro to Lab Safety .. ................ 1

Math 8-Calculus with Analytic Geometry I . .. ... .. 5

English 20-Exposition & Argumentation . .. .. ... .. 3
14

Second Semester

Chem 3-General Chemistry . ... ... ........... 3

Chem 8-Qualitative Analysis . .. ... ... ......... 2

History 111-Early Western Civ . . . .. .. ... ... ... 3
Math 21-Calc w/Analytic Geometry Il .. .. ... .... 5
Humanities Electives . . ... ..... ... ... ....... 3
16
SOPHOMORE YEAR
First Semester Credit
Chem 221-Organic Chemistry | . . .. ... ... ...... 3
Chem 226-Organic Chemistry I Lab . . ... ... ..... 1
Electives . . . . .. . . ... 5
History 112-Modern Western Civ . . . . ... ... ... .. 3
Humanities Elective . ... .................. 3
15
Second Semester
Chem 223-Organic Chemistry Il . .. ... ......... 3

Chem 228-Organic Chemistry Il Lab ... ......... 1
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Elective . .... ... . . .. . . e 4
English 60-Writing & Research . . . .. .. ......... 3
Social Elective . . . ... ... . . ... . 3
14
JUNIOR YEAR
First Semester ... ... ... ... . . .. ........ Credit
Chem 51-Elem Quant Chem Analy . ............ 2
Chem 52-Elem Quant Chem Analy Lab . . . .. ... ... 2
Physics 21-General Physics | ... ... ........... 4
Physics 22-General PhysicsLab I ... ... ........ 1
Stat 213-Applied Engineering Stat . . . .. ... ... ... 3
Elective . ... . . . . .. e 3
15
Second Semester
Chem Electives (see listbelow) . ... ... ......... 4
Physics 25-General Physics Il . ... ............. 4
Physics 26-General PhysicsLab Il . ... ... ....... 1
Electives . . . . . . . . . e e e e e e 6
15
SENIOR YEAR
First Semester ... ... ... ... . . .. ... ..... Credit
Chem 241, 243 or 343-Phy Chem .. ... ... ...... 3
Chem 242 or 244-Phy ChemLab .............. 1
Humanities Elective Literature ................ 3
Social Electives . . . . ... ... . ... .. 6
Elective . ... . . . . . . e e 3
16
Second Semester
Chem 310-Seminar . ... ..... . ... ineneni.. 1
Humanities Elective . ... ... . ... ... .......... 3
Social Sciences Elective ... ... ... ............ 3
Electives . . . . . . . . e e e 8
15

Elective credits include a required minor in one of
the following areas: English, Economics, History, Philos-
ophy, Psychology, Sociology, Communications, Speech,
Media, Political Science, Music, Mathematics, Statistics,
Foreign language, Computer Science, Biology, or Art.
See Undergraduate catalog for courses required for spe-
cific minor. All chemistry majors are encouraged to do
research through Chem 390. A total of 9 credits of a
modern foreign language must also be taken as part of
the electives above.

Chem Elective must be from one or more of the fol-
lowing:Chem 321, 328, 342, 346, 349, 351, 355, 361,
362, 363, 371, 375, 381, 384, 385. This program of
study allows students to design, in conjunction with
their chemistry advisor, a program for many disciplines
including pre-law, business, pre-dentistry, pre-veteri-
nary medicine, as well as pre-medicine. An example of
such a program is shown for pre-medical studies:

Bio Sc 110-Gen Bio . .. ... ... ... .. ... ... .. 4

Bio Sc 112-Biolab ............. .. ... ...... 1
Bio Sc 211-CellularBio ... .................. 4
Chem 361-Biochem . ... ............. .. ..... 3
Chem 362-BiochemlLab ..................... 2

A grade of “C” or better is required for each Chem-
istry course counted towards the degree.

Bachelor of Science

Chemistry
FRESHMAN YEAR
First Semester Credit
Chem 1-General Chemistry . ... ... ........... 4
Chem 2-General Chemistry Lab . ... ... ........ 1
Chem 4-Intro to Lab Safety Haz Mat .. .......... 1
Chem 11-Intro to Chemistry . . . ... ... ......... 1
Math 8-Calculus with Analytic Geometry I ... ... .. 5
English 20-Exposition & Argumentation . .. .. ... .. 3
History 112,175,176 or Pol Sc 90 ............. 3
18
Second Semester
Chem 3-General Chemistry . ... ... ........... 3
Chem 8-Qualitative Analysis . .. ... ... ......... 2
Math 21-Calculus with Analytic Geometry Il .. ... .. 5
Electives . . . . . . . . . e 6
16
SOPHOMORE YEAR
First Semester Credit
Chem 221-Organic Chemistry I . . .. ... ......... 3
Chem 226-Organic Chemistry I Lab . . ... ........ 1
Math 22-Calculus with Analytic Geometry 11l . ... .. 4
Physics 21-General Physics | ... ... ... ........ 4
Physics 22-General PhysicsLab . . . . ... ... ...... 1
Elective . . . . ... . .. . e 3
16
Second Semester
Chem 223-Organic Chemistry Il . .. ... ......... 3
Chem 228-Organic Chemistry Il Lab ... ......... 1
Physics 25-General Physics Il . . . ... ... ........ 4
Physics 26-General Physics Il Lab . ... ... ....... 1
Cmp Sc 53 or Cmp Sc 74 & 78-Introto Prog . ... .. 3
Stat 213-Applied Eng Stat . .. .. .. ... ... ..., 3
Elective . . ... ... . ... e 3
18
JUNIOR YEAR
First Semester ... ... ... ... ... ... ... ... Credit
Chem 343-Intro to Quantum Chemistry . ... ...... 3
English 60-Writing & Research . . . .. ... ... ... .. 3
Chem 361-Biochemistry . . ... .. ... ............ 3
Electives . . . . . . . . . e e 7
16

Second Semester

Chem 51-Quantitative Analysis . . .. ... ......... 2
Chem 52-Quantitative AnalysisLab . ... ......... 2
Chem 237-Inorganic Chemistry . . ... ........... 3
Chem 238-Inorganic Chemistry Lab . . . .. ... ... .. 1
Chem 241-Physical Chemistry . . . ... ... ........ 3
Chem 242-Physical ChemLab . .. ... ... ........ 1
Chem 328-0Organic Synthesis & Spec. Analysis 3

15
SENIOR YEAR
First Semester Credit
Chem 243-Physical Chemistry . . . ... ... ........ 3
Chem 244-Physical ChemLab . . ... ... ......... 1
Chem 251-Intermediate Quantitative Analysis . .. .. 4
Chem 310-Undergraduate Seminar or
Chem 390-Undergraduate Research . ... ........ 1

Chemistry Electives . . . . .. ... ... ... .. ... ..., 6
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Electives . . ... .. ... .. . e 2

Second Semester
Chem 310-Undergraduate Seminar or

Chem 390-Undergraduate Research .. .......... 1
Chemistry Electives . . .. .. ... ... .. .. ... ..., 7
Electives . . . . . . . . . e e e 7

15

Notes:

Grade Requirements: Students must complete a
minimum of 131 credit hours for a Bachelor of Science
in Chemistry degree. A minimum grade of "C” is re-
quired for each chemistry course counted towards the
degree.

ROTC: Basic ROTC may be taken in the freshman
and sophomore year, but is not countable towards a de-
gree.

Chemistry Electives: Of these thirteen (13) hours of
chemistry electives, three (3) must be chosen from 300
(or 400 with permission) level chemistry courses, and ten
(10) hours must be 200 level or higher in chemistry or an-
other technical area with permission of department chair-
person.

Electives: There are twenty-eight (28) hours of
electives. Six (6) elective hours must be completed in
the social sciences. Nine (9) elective hours are required
in the humanities, exclusive of foreign language. Three
of the humanities hours must be literature. Three (3) of
the humanities hours are to be at the 100 level or high-
er.

Students planning to attend graduate school are en-
couraged to incorporate additional higher level chem-
istry electives, math, and foreign language, including
scientific literature course. Recommended courses in-
clude but are not limited to the following:

Biology, 200 and 300 level, especially 211
Math 200 and 300 level, especially 204, 208 & 325
Physics 200 and 300 level, especially 208, 221, 323 & 341
Statistics, 200 & 300 level, especially 343, 346 & 353
Also, Ceramic Engineering 391 and 392, or Geology 381
A foreign language series.

Students who plan to teach high school chemistry
should consult the Education section of this catalog.

Bachelor of Science
Chemistry (non-ACS certified)

FRESHMAN YEAR

First Semester Credit
Chem 1-General Chemistry . ... .............. 4
Chem 2-General Chemistry Lab . . ... ... ....... 1
Chem 4-Intro to Lab Safety Haz Mat .. .......... 1
Math 8-Calc w/ Analytic Geometry I . .. ... ...... 5
Electives . . . . . . . . . ... 3
English 20-Exposition & Argumentation . ... ... .. _3
17
Second Semester
Chem 3-General Chemistry . ... .. ............ 3
Chem 8-Qualitative Analysis . . ... ............. 2
Math 21-Calculus with Analytic Geometry Il . ... ... 5

History 112,175,176, 0r Pol Sc90 ... ........... 3

Electives . . . . . . . . e 3
16
SOPHOMORE YEAR
First Semester Credit
Chem 221-Organic Chemistry I . . ... ... ........ 3
Chem 226-Organic Chemistry I Lab . . ... ... ..... 1
Math 22-Calculus with Analytic Geometry 11l . ... .. 4
Electives . .. .. .. ... 5
Social Sciences Elective . . . .. ... ... .. ... .... 3
16
Second Semester
Chem 223-Organic Chemistry Il . ... ... ........ 3
Chem 228-Organic Chemistry Il Lab ... ......... 1
English 60-Writing & Research . . . .. ... ... ..... 3
Social Sciences Elective . .. .. ... ... .. ... ..., 3
Electives . . . . . . . . e e 7
17
JUNIOR YEAR
First Semester . ... ... ... ... .. .. ... ... Credit
Chem 51-Elem Quant Chem Analy . . . .. ... ...... 2
Chem 52-Elem Quant Chem Analy Lab . . . ... ... .. 2
Physics 21-Gen Physics | ... .. .. ... ......... 4
Physics 22-Gen Physics Lab 1 ... ... ... ........ 1
Stat 213-Applied Eng Stat . . ... ... ... ... ... 3
Electives . . . . . . . . e 6
18
Second Semester
Chem 251-Intermediate Quan Analy . ........... 4
Chem Elective-3xx Lecture . .. .. .. ... ......... 3
Chem Elective 3xxLab . .. ... ... ... ... ... ..., 1
Physics 25-Gen Physics Il . . ... ... ... ... ...... 4
Physics 26-Gen Physics Lab Il . . . ... ... ... ..... 1
Humanities Elective . ... ... .... ... ... ....... 3
16
SENIOR YEAR
First Semester Credit
Chem 343-Physical Chem . . . ... .............. 3
Humanities Elective Literature ... ............. 3
Electives . . . . . . . . e 9
15
Second Semester
Chem 241 or Chem 243-Physical Chem . ......... 3
Chem 242 or Chem 244-Physical Chem Lab ... ... 1
Chem 310-Seminar . ... .. ... ... ... ... 1
Electives . . . . . . . . . . e _10
15

Students must complete a minimum of 130 credit
hours for the Bachelor of Science in Chemistry (non-
ACS certified) degree. A minimum grade of “C” is re-
quired for each Chemistry course counted towards the
degree.

A minor in either Mathematics, Physics, Biology,
Psychology, or Computer Science must be met. See Un-
dergraduate catalog for courses required for specific mi-
nor. Chem 3xx Elective must be from one or more of the
following: Chem 321, 328, 342, 346, 351, 355, 361,
362, 363, 371, 373, 375, 381, 384, 385.

This program of study allows students to design, in
conjunction with their chemistry advisor, a program for
many disciplines including pre-law, business, pre-den-
tistry, pre-veterinary medicine, as well as pre-medicine.
An example of such a program is shown for pre-medical
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studies. Pre-Medical Chemistry Majors Options. Elec-
tives must include:
Bio Sci 110-Gen Bio . . . .. .. ... e 4

Bio Sc 112-Biolab ........... ... . ...... ... 1
Bio Sc 211-CellularBio ... .................. 4
Chemistry 3xx Electives:

Chem 361-Biochem . ... ............. .. ..... 3
Chem 362-BiochemlLab ..................... 2

Minor in Chemistry

A minor in chemistry requires a minimum of 18
hours of chemistry course work selected in conjunction
with a chemistry faculty advisor. The required courses
are Chem 1, 2, 3, 4, 8, 221 and either 224 or 226. Three
additional hours of chemistry are to be selected from
Chem 151, or other Chem 200 and 300 level courses.

Chemistry
Biochemistry Emphasis Area

FRESHMAN YEAR

First Semester Credit
Chem 1-General Chemistry . ................. 4
Chem 2-General Chemistry Lab . .. ............ 1
Chem 4-Intro to Lab Safety Hazardous Materials . . . .1
Chem 11-Intro to Chemistry . .. ... ............ 1
Math 8-Calculus with Analytic Geometry | .. ... ... 5
English 20-Exposition & Argumentation . ......... 3
History 112,175,176 or Pol Sc 90 ............. _3
18
Second Semester
Chem 3-General Chemistry . ... .............. 3
Chem 8-Qualitative Analysis . ... ... ........... 2
Math 21-Calculus with Analytic Geometry Il .. ... .. 5
Bio Sc 211-Cellular Biology . . . . .. ............. 4
Humanities Elective ... ... ... ... ... ........ 3
17
SOPHOMORE YEAR
First Semester . ... ... ... ... ... ... ..... Credit
Chem 221-Organic Chemistry | . . .. ............ 3
Chem 226-Organic Chemistry I Lab . . ... ........ 1
Math 22-Calculus with Analytic Geometry 11l . ... .. 4
Physics 21-General Physics | . ... ... ... ....... 4
Physics 22-General Physics Lab . . . ... ... ... .... 1
Literature Elective . ... ... .. .. ... ... ... .... 3
16
Second Semester
Chem 223-Organic Chemistry Il . ... ........... 3
Chem 228-Organic Chemistry Il Lab . ... ........ 1
Physics 25-General Physics Il . ... ............. 4
Physics 26-General Physics Il Lab . ... ... ....... 1
Cmp Sc 53 0rCmp Sc 74 & 78-Introto Prog .. .. .. 3
Stat 213-Applied Eng Stat . . ................. 3
Electives . . . . . . .. . . . e 3
18
JUNIOR YEAR
First Semester Credit
Chem 343-Intro to Quantum Chemistry .. ........ 3
Chem 361-Biochemistry . ... ... .............. 3
Chem 362-Biochemistry Lab . ... .............. 2
English 60-Writing & Research . .. ... ... ....... 3

Social Sciences Elective . ... ... .............. 3
Electives . . . . . . . . e 3
17
Second Semester
Chem 51-Quantitative Analysis . . .. ... ......... 2
Chem 52-Quantitative AnalysisLab . ... ......... 2
Chem 241-Physical Chemistry . . . ... ... ........ 3
Chem 242-Physical ChemLab . ... ... .......... 1
Chem 363-Intermediary Metabolism ... ......... 3
Humanities Elective . . . ... ... ... ... ... ...... 3
Electives . . . . . . . . e 2
16
SENIOR YEAR
First Semester Credit
Chem 243-Physical Chemistry . . . ... ... ........ 3
Chem 244-Physical ChemLab . ... ... .......... 1
Chem 251-Intermediate Quantitative Analysis . .. .. 4
Chem 310-Undergraduate Seminar or
Chem 390-Undergraduate Research . ... ........ 1
Bio Sc 331-Molecular Genetics . ... ............ 3
Elective . . ... ... ... . e 3
15
Second Semester
Chem 237-Inorganic Chemistry . . .. ... ... ...... 3
Chem 238-lnorganicChemlLab . ... ... ......... 1
Chem 300-Special Problems . . .. ... ... ........ 1
Chem 310-Undergraduate Undergraduate Seminar or
Chem 390-Undergraduate Research . ... ........ 1
Chem 328-Organic Syn & Spec Analy . .. ........ 3
Social Sciences Elective . ... ... .............. 3
Elective . .. ... ... .. . e 2
14
Notes:

Grade Requirements: Students must complete a
minimum of 131 credit hours for the Bachelor of Science
in Chemistry degree. A minimum grade of “C” is re-
quired for each Chemistry course counted towards the
degree.

ROTC: Basic ROTC may be taken in the freshman
and sophomore years, but is not countable towards a
degree.

Electives: There are thirteen (13) hours of elec-
tives. Students planning to attend graduate school are
encouraged to incorporate additional higher level chem-
istry electives, math, and foreign language, including a
scientific literature course. Recommended courses in-
clude but are not limited to the following.

Biology, 200 and 300 level especially 211

Math 200 and 300 level, especially 204, 208 and 325
Physics 200 and 300 level, especially 208, 221, 323 &
341

Statistics, 200 & 300 level, especially 343, 346 & 353
Also Ceramic Engineering 391 and 392, or Geology 381
A foreign language series, French, German or Russian
are recommended.

Chemistry
Polymer & Coatings Science
Emphasis Area
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FRESHMAN YEAR

First Semester Credit
Chem 1-General Chemistry .. ... ............. 4
Chem 2-General Chemistry Lab . .. ... ......... 1
Chem 4-Intro to Lab Safety Hazardous Materials . . . .1
Chem 11-Intro to Chemistry . . ... ............. 1
Math 8-Calculus with Analytic Geometry I ... ... .. 5
English 20-Exposition & Argumentation . ....... .. 3
History 112,175,176 or Pol Sc 90 ............. 3
18
Second Semester
Chem 3-General Chemistry . ... .............. 3
Chem 8-Qualitative Analysis . . ... ............. 2
Math 21-Calculus with Analytic Geometry Il . ... ... 5
Electives . . . . . . . . e e e e 6
16
SOPHOMORE YEAR
First Semester Credit
Chem 221-Organic Chemistry I .. ... ... ........ 3
Chem 226-Organic Chemistry I Lab . ... ... ...... 1
Math 22-Calculus with Analytic Geometry Il . ... .. 4
Physics 21-General Physics | ... ... ........... 4
Physics 22-General PhysicsLab . . . .. ... ... ..... 1
Electives . . . . . . . . e e e 3
16
Second Semester
Chem 223-Organic Chemistry Il . .. ... ......... 3
Chem 228-Organic Chemistry Il Lab ... ......... 1
Physics 25-General Physics Il . ... ... .. ....... 4
Physics 26-General Physics Il Lab . ... ... ....... 1

Cmp Sc 53 or Cmp Sc 74 & 78-Intro to Programming 3

Stat 213-Applied Eng Stat . . .. ... ... .. ...... _3
15
JUNIOR YEAR
First Semester Credit
Chem 343-Intro to Quantum Chemistry . ... ...... 3
Chem 381-Polymer Chemistry . ... ............ 3
Chem 361-Biochemistry . ... ... ... ............ 3
English 60-Writing & Research . . . . ... ......... 3
Electives . . . . . . . . e e e e 4
16
Second Semester
Chem 51-Quantitative Analysis . . ... ........... 2
Chem 52-Quantitative AnalysisLab . ... ......... 2
Chem 241-Physical Chemistry . . . .. ... ......... 3
Chem 242-Physical ChemLab . .. ... ... ........ 1
Chem 384-Polymer Sciencelab . .............. 3
Chem 385-Fundamentals of Protective Coating I . .. .3
Chem 390-Undergraduate Research . . . . ... ... .. 1
15
SENIOR YEAR
First Semester Credit
Chem 243-Physical Chemistry . . . .. ... ... ...... 3
Chem 244-Physical ChemLab . .. ... ... ........ 1
Chem 251-Intermediate Quantitative Analysis ... .. 4
Ch Eng 375-Structures & Properties of Polymers . .. .3
Chem 390-Undergraduate Research .. .......... 1
Electives . . . . . . . . e e e e e 6
18
Second Semester
Chem 237-lnorganic Chemistry . . .. ... ... ...... 3
Chem 238-lnorganicChemlLab .. ... ........... 1

Chem 328-Organic Syn & Spec Analy ... ........ 3
Chem 390-Undergrad Research . . . . ... ......... 1
Chemistry Electives . . .. .. ... ... ... .. ... ..., 3
Electives . . . . . . . . . e 6

17

Notes:

Grade Requirements: Students must complete a min-
imum of 131 credit hours for a Bachelor of Science-
Chemistry degree. A minimum grade of “C” is required
for each Chemistry course counted towards the degree.

ROTC: Basic ROTC may be taken in the freshman
and sophomore years, but is not countable towards a
degree.

Chem 390 - Undergraduate Research: The un-
dergraduate research must be done in Polymers and
Coatings Science.

Electives: There are twenty-eight (28) hours of
electives. Six (6) elective hours must be completed in
the social sciences. Nine (9) elective hours are required
in the humanities, exclusive of foreign language. Three
of the humanities hours must be literature. Three of the
humanities hours are to be at the 100 level or higher.
Three (3) hours of elective may be chosen from Materi-
als Science related courses numbered in the 300-series.

Students planning to attend graduate school are en-
couraged to incorporate additional higher level chem-
istry electives, math, and foreign language, including a
scientific literature course. Recommended courses in-
clude but are not limited to the following:

Biology, 200 and 300 level, especially 211

Math 200 and 300 level, espeically 204, 208 and 325
Physics 200 and 300 level, especially 208, 221, 323 &
341

Statistics, 200 & 300 level, especially 343, 346 & 353
Also, Ceramic Engineering 391 and 392, or Geology 381
A foreign language series.

Chemistry

Pre-medicine Emphasis Area
FRESHMAN YEAR

First Semester Credit
Chem 1-General Chemistry . ... .............. 4
Chem 2-General Chemistry Lab . .. ... ......... 1

Chem 4-Intro to Lab Safety & Hazardous Materials . .1

Chem 11-Intro to Chemistry . .. ... ............ 1
Math 8-Calculus with Analytic Geometry I ... ... .. 5
English 20-Exposition & Argumentation . ... ... ... 3
History 112,175,176 or Pol Sc 90 ............. _3
18
Second Semester
Chem 3-General Chemistry . ................. 3
Chem 8-Qualitative Analysis . ... .............. 2
Math 21-Calculus with Analytic Geometry Il .. ... .. 5
Bio Sc 110-General Biology . ................. 3
Bio Sc 112-General Biology Lab . .. ... ......... 2
Humanities Elective ... ... ... ... ... ........ 3
18
SOPHOMORE YEAR
First Semester Credit

Chem 221-Organic Chemistry | . ... ............ 3
Chem 226-Organic Chemistry I Lab . . ... ........ 1
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Math 22-Calculus with Analytic Geometry 11l . ... .. 4
Physics 21-General Physics | . ... ............. 4
Physics 22-General PhysicsLab . . . .. ... ... ..... 1
Bio Sc 211-Cellular Biology . . .. ... ........... _4
17
Second Semester
Chem 223-Organic Chemistry Il . .. ... ......... 3
Chem 228-Organic Chemistry Il Lab ... ......... 1
Physics 25-General Physics Il . ... ............. 4
Physics 26-General Physics Il Lab . ... ... ....... 1

Cmp Sc 53 or Cmp Sc 74 & 78-Intro to Programming 3

Stat 213-Applied Eng Stat . . ... ... ........... 3
Social Sciences Elective . ... ... .. ... ... ..... 3
18
JUNIOR YEAR
First Semester Credit
Chem 343-Intro to Quantum Chemistry . ... ...... 3
Chem 361-Biochemistry . ... ... ... ............ 3
Chem 362-Biochemistry Lab . . . ... ............ 2
English 60-Writing & Research . . . . ... ......... 3
Bio Sc 241-Human Anatomy . . . .. ... ......... 5
16
Second Semester
Chem 51-Quantitative Analysis . . ... ........... 2
Chem 52-Quantitative AnalysisLab . ... ......... 2
Chem 241-Physical Chemistry . . . .. ... ......... 3
Chem 242-Physical ChemLab . .. ... ... ........ 1
Chem 363-Intermediary Metabolism .. .......... 3
Bio Sc 242-Human Physiology . . .. ... ... ...... 5
16
SENIOR YEAR
First Semester Credit
Chem 243-Physical Chemistry . . . .. ... ......... 3
Chem 244-Physical ChemLab . .. ... ... ........ 1
Chem 251-Intermediate Quantitative Analysis ... .. 4
Chem 310-Undergraduate Seminar or
Chem 390-Undergraduate Research .. .......... 1
Social Sciences Elective .. ... ... ... ... ... .... 3
Literature Elective . ... ... ... ... . ... . ...... 3
15
Second Semester
Chem 237-Inorganic Chemistry . . . ... .......... 3
Chem 238-lnorganicChemlLab .. ... ........... 1
Chem 310-Undergraduate Seminar or
Chem 390-Undergraduate Research .. .......... 1
Chem 328-0Organic Synthesis & Spec. Analysis . .. .. 3

Advanced Chemistry Electives . . . . ... ... ....... 2
Humanities Elective

Notes:
Grade Requirements: Students must complete a
minimum of 131 credit hours for the Bachelor of Science
in Chemistry degree. A minimum grade of “C” is re-
quired for each Chemistry course counted towards the
degree.

ROTC: Basic ROTC may be taken in the freshman
and sophomore years, bit is not countable towards a
degree.

Chemistry Electives: The advanced Chemistry
Elective is chosen from Chem 321, 331, 346, 351, 381,
385.

Electives: At least three hours of the humanities or
literature electives are to be at the 100 level or higher.

Chemistry Courses

001

002

003

004

005

008

010

011

012

General Chemistry (Lect 4.0) A comprehensive
study of the general principles of chemistry with
emphasis on the fundamental laws and their ap-
plication in practical computations. The class is di-
vided into smaller sections one day a week for
recitation and discussion of problems. Prerequi-
site: Entrance requirements.

General Chemistry Laboratory (Lab 1.0) The
laboratory work accompanying general chemistry
consists of experiments designed to supplement
lectures in Chem 1. Prerequisite: Preceded or ac-
companied by Chem 001 and Chem 004 or equiv-
alent training program approved by UMR.
General Chemistry (Lect 3.0) Continuation of
course Chem 1 with some emphasis on descrip-
tive chemistry. The ionic theory and mass laws are
introduced and applied at advantageous points in
the lecture. Prerequisites: Chem 1 and 2.
Introduction to Laboratory Safety & Haz-
ardous Materials (Lect 1.0) A systematic study
of safe laboratory operations and pertinent regu-
lations of state and federal agencies.

General Chemistry for Engineers (Lect 4.0 and
Lab 1.0) An accelerated version of Chem 1, Chem
2, and Chem 3. Four lectures and three laborato-
ry hours per week. Students who do not meet
these entrance requirements must take Chem 1,
2, & 3. Prerequisite: Preceded or accompanied by
Chem 4 or an equivalent training program ap-
proved by UMR. A minimum score of 60 for the
sum of the MMPT and the ACT N. SCI. test scores
with neither score below 27.

Qualitative Analysis (Lab 2.0) This course is to
accompany the study of the metals in general
chemistry and is devoted to the qualitative sepa-
ration and detection of the metals. Prerequisite:
Preceded or accompanied by Chem 3 and Chem 4
or an equivalent training program approved by
UMR.

General Chemistry for Non-Science Majors
(Lect 3.0) A one semester introduction to chem-
istry designed to acquaint the student with the
philosophy of the chemist’s approach to problem
solving and the contribution of chemistry to soci-
ety. Prerequisite: Entrance requirements.
Introduction to Chemistry (Lect 1.0) Introduc-
tion to chemistry, its intellectual and professional
opportunities. Students will be acquainted with
various areas of chemistry and with departmental
and campus facilities useful to their future stud-
ies. Required of all freshman chemistry majors;
encouraged for undergraduate transfer chemistry
majors.

Invitational Seminar (Lect 1.0) This invitation-
al seminar will introduce the student to research
in chemistry. A series of seminars will be present-
ed by faculty and outside speakers on current top-
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014

051

052

100

101

110

151

200

201

210
212

221

222

ics in chemical research. Prerequisite: Chem 1 or
Chem 5.

Elementary Analytical Chemistry (Lect 3.0
and Lab 2.0) A study of the general theories for
separation and identification of metals. It also in-
cludes the fundamental principles of quantitative
analysis. Prerequisite: Preceded or accompanied
by Chem 3 and Chem 4 or an equivalent training
program approved by UMR.

Elementary Quantitative Chemical Analysis
(Lect 2.0) A treatise of the fundamental principles
of analytical chemistry and their application in an-
alytical methods. Prerequisite: Preceded or ac-
companied by Chem 3 or to be accompanied by
Chem 52.

Elementary Quantitative Chemical Analysis
(Lab 2.0) The application of the principles of ana-
lytical chemistry in gravimetric and volumetric de-
terminations. Prerequisite: To be accompanied by
Chem 51 and preceded or accompanied by Chem
4 or an equivalent training program approved by
UMR.

Special Problems (Variable) Problems or read-
ings on specific subjects or projects in the depart-
ment. Consent of instructor required.

Special Topics (Variable) This course is designed
to give the department an opportunity to test a
new course. Variable title.

Master Student (Lect 1.0) Master Student is an
orientation course for new and transfer students
that addresses transition needs.

Quantitative Chemical Analysis (Lect 3.0 and
Lab 2.0) A study of the fundamental principles of
quantitative analytical chemistry and the applica-
tion of such principles to gravimetric, volumetric,
colorimetric, and electroanalytical determina-
tions. Prerequisites: Chem 8, 241 and preceded
or accompanied by Chem 4 or an equivalent train-
ing program approved by UMR.

Special Problems (Variable) Problems or read-
ings on specific subjects or projects in the depart-
ment. Consent of instructor required.

Special Topics (Variable) This course is designed
to give the department an opportunity to test a
new course. Variable title.

Seminar (Variable) Discussion of current topics.

Science Teaching With In-classroom Com-
puters (Lect 2.0 and Lab 1.0) Lectures with lab-
oratory sessions that provide student with indepth
knowledge of computer hardware operation, soft-
ware application and instructional methods. A
computer is required for the course. Student full
participation is expected as a partial measure of
course completion. Prerequisite: Elementary or
secondary science teacher certification.

Organic Chemistry I (Lect 3.0) A study of the
theory and practice of the fundamental reactions
of organic compounds. Prerequisite: Chem 3 or 8.
Organic Chemistry | Lab (Lab 1.0) A study of
basic organic chemical laboratory procedures.
Prerequisites: Preceded or accompanied by Chem

223

224

225

226

228

237

238

240

241

242

243

244

221 and Chem 4 or an equivalent training pro-
gram approved by UMR.

Organic Chemistry 11 (Lect 3.0) A continuation
of Chem 221. Prerequisite: Chem 221.

Organic Chemistry Lab (Lab 1.0) The use of or-
ganic chemical laboratory procedures. For chemi-
cal engineering majors only. Prerequisite: Pre-
ceded or accompanied by Chem 223 and Chem 4
or an equivalent training program approved by
UMR.

Organic Chemistry | (Lect 3.0) Study of the
chemistry of organic compounds from the stand-
point of theory of reaction mechanisms and rates
involving electronic and steric considerations.
Prerequisite: Chem 8 or 14.

Organic Chemistry 1 Lab (Lab 1.0) Laboratory
involves purification techniques, simple and mul-
tistep synthesis and spectroscopic identification of
organic functional groups. Prerequisites: Preced-
ed or accompanied by Chem 221 and either Chem
4 or an equivalent training program approved by
UMR.

Organic Chemistry Il Lab (Lab 1.0) Continua-
tion of Chem 226. Prerequisites: Chem 226, pre-
ceded or accompanied by Chem 223 and Chem 4
or an equivalent training program approved by
UMR.

Inorganic Chemistry (Lect 3.0) A study of mod-
ern concepts of atomic structure, chemical bond-
ing, thermodynamics and kinetics as related to
the periodic relationship of the elements. Refer-
ence to topics of current interests as applied to
the above areas.

Inorganic Chemistry Laboratory (Lab 1.0)
Synthesis and characterization of inorganic chem-
icals, high and low temperature syntheses, inert
atmosphere and vacuum manipulations, electro-
chemistry, magnetochemistry, spectroscopy
(NMR, IR, UV/VIS), superconductivity. Prerequi-
sites: Preceded or accompanied by Chem 237 and
Chem 4 or an equivalent training program ap-
proved by UMR.

Physical Chemistry (Lect 3.0) A study of the
laws of thermodynamics and their applications to
chemical systems. Prerequisites: Chem 51 and
52, Math 22, Physics 25.

Physical Chemistry (Lect 3.0) A study of the
laws of thermodynamics and their applications to
the states of matter, solutions, and equilibria.
Prerequisites: Math 22, Physics 25.

Physical Chemistry Laboratory (Lab 1.0)
Some typical operations of experimental physical
chemistry. Prerequisites: Preceded or accompa-
nied by Chem 241 and Chem 4 or an equivalent
training program approved by UMR.

Physical Chemistry (Lect 3.0) A study of kinet-
ic theory, chemical kinetics, electromotive force
and ionic equilibria. Prerequisite: Chem 241 or
consent of department.

Physical Chemistry Laboratory (Lab 1.0) A
continuation of Chem 242. Prerequisite: Preced-
ed or accompanied by Chem 243 or 240 and
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251

300

301

305

310

321

323

325

328

331

338

Chem 4 or an equivalent training program ap-
proved by UMR.

Intermediate Quantitative Analysis (Lect 3.0
and Lab 1.0) The course provides an overview on
the applications of atomic spectroscopy, electro-
analytical x-ray, electron spectroscopy, and sepa-
ration techniques for chemical analysis. Prerequi-
sites: Chem 4, Chem 223.

Special Problems (Variable) Problems or read-
ings on specific subjects or projects in the depart-
ment. Prerequisite: Preceded or accompanied by
Chem 4 or an equivalent training program ap-
proved by UMR. Consent of instructor required.
Special Topics (Variable) This course is designed
to give the department an opportunity to test a
new course. Variable title.

Advanced Chemical Preparations and Tech-
niques (Lect 1.0 and Lab 2.0) A course designed
to develop facility in the use of equipment and
techniques commonly used in advanced work in
experimental chemistry. Prerequisite: Preceded
or accompanied by Chem 4 or an equivalent train-
ing program approved by UMR.

Undergraduate Seminar (Lect 1.0) Written and
oral presentations of current topics in chemistry.
This course may serve as part of the capstone re-
quirement for chemistry majors.

Intermediate Organic Chemistry | (Lect 3.0)
An advanced course designed to give the student
a mastery of the fundamentals of organic chemi-
cal reactions and theory. Prerequisites: Chem
223 and 243.

Intermediate Organic Chemistry 11 (Lect 3.0)
A systematic study of organic reactions, their
mechanisms and synthetic applications. Prereq-
uisites: Chem 223 and 243.

Industrial Chemical Processes (Lect 3.0) De-
tailed study of various industrial chemical manu-
facturing processes including underlying chem-
istry, reaction pathways and separation process-
es. Prerequisite: Ch Eng 235 or Chem 221, or
graduate standing. Co-listed with: Ch Eng 389
Organic Synthesis and Spectroscopic Analy-
sis (Lect 1.0 and Lab 2.0) Advanced methods for
the multistep synthesis and characterization of or-
ganic compounds. Modern instrumental methods
of identification of organic compounds. Prerequi-
sites: Chem 4, Chem 223, Chem 228.

Selected Topics in Inorganic Chemistry (Lect
3.0) A study of inorganic chemistry with empha-
sis on physical methods. General subjects covered
include: molecular structure, bonding, complex-
es, spectroscopy, and reaction rates.

Advanced General Chemistry for Secondary
Teachers (Lect 3.0 and Lab 1.0) A study of the
general principles of chemistry with emphasis on
the fundamental laws and their application in
practical applications. The laboratory experiments
are designed to support lectures and to be used as
teaching demonstrations in high schools. Prereq-
uisite: One year of college chemistry.

343

344

346

349

351

355

361

362

363

367

371

Introduction to Quantum Chemistry (Lect
3.0) A study of molecular structures and spec-
troscopy, statistical thermodynamics, kinetic the-
ory, chemical kinetics, crystals, and liquids. Pre-
requisites: Math 22 & Physics 25 or equivalents.
Advanced Physical Chemistry (Lect 3.0) Ad-
vanced undergraduate treatments of statistical
mechanics, kinetics, group theory, and spec-
troscopy. Prerequisite: Chem 343.

Chemical Thermodynamics (Lect 3.0) A study
of the laws of thermodynamics with application to
chemical systems. Emphasis, emulsions and
foams. Prerequisite: Chem 343.

The Physical Chemistry of Colloidal Disper-
sions (Lect 3.0) The stability of colloidal systems
is treated using the kinetic approach with inter-
particle potentials. The results are extended to

practical systems of microemulsions , emulsions

and foams. Prerequisite: Chem 343.

Advanced Analytical Chemistry (Lect 3.0)
Theoretical and practical aspects of modern ana-
lytical chemistry. Prerequisite: Chem 251.
Instrumental Methods of Chemical Analysis
(Lect 3.0 and Lab 1.0) Principles and analytical
applications of molecular spectroscopy, chro-
matographic separations, mass spectrometry, and
radiochemistry. A brief overview of instrument
electronics, signal generation and processing, and
automated analysis is also provided. Prerequi-
sites: Chem 4, Chem 52, Chem 223, Chem 243.
General Biochemistry (Lect 3.0) A resume of
the important aspects of quantitative and physical
chemistry in biochemical processes. General sub-
jects covered include: proteins, nucleic acids, en-
zymes, carbohydrates and lipids. Prerequisites:
Chem 223 and Bio 211.

General Biochemistry Laboratory (Lab 2.0)
Experiments are integrated with the lectures and
cover the chemical and physical properties of pro-
teins, enzymes, nucleic acids, carbohydrates and
lipids. Prerequisites: Preceded or accompanied by
Chem 361 and Chem 4 or an equivalent training
program approved by UMR.

Intermediary Metabolism (Lect 3.0) A continu-
ation of Chem 361. Catabolism and anabolism of
carbohydrates, lipids, proteins, and nucleic acids.
Photosynthesis, oxidative phosphorylation and
membranes. Prerequisite: Chem 361.
Industrial Biochemistry (Lect 3.0) A study of
the problems involved in the utilization of biologi-
cal systems for the production of bulk chemicals,
the preparation of biologicals and the treatment of
waste from plants producing biologicals and food-
stuffs. Prerequisite: Junior standing.

Nuclear and Radiochemistry (Lect 3.0 and Lab
1.0) A study of the fundamentals of nuclear and
radiochemistry including properties of radiations;
effect of radiation on materials, production, meas-
urement and use of radioactive tracers; and the
chemistry of reactor materials. Laboratory train-
ing includes radiochemistry technology. Prerequi-



Computer Science — 67

sites: Physics 107 or 207 and preceded or accom-

panied by Chem 4 or an equivalent training pro-

gram approved by UMR.
373 Atmospheric Chemistry (Lect 3.0) A chemical
study of the troposphere including composition;
nucleation, growth stability, distribution, diffu-
sion, and fallout of aerosols; and meteorological
aspect. Prerequisite: Chem 243.
Principles of Environmental Monitoring (Lect
3.0) This course provides an overview of environ-
mental monitoring methodologies. Discussion
covers thermodynamic and kinetic processes that
affect chemical transport and fate in the environ-
ment. Federal environmental regulations and re-
mediation technologies are also covered with spe-
cific examples. Prerequisites: Chem 221, Physics
25.
381 Chemistry and Inherent Properties of Poly-
mers (Lect 3.0) A basic study of the organic
chemistry of natural and synthetic high polymers,
their inherent properties and their uses in plastic,
fiber, rubber, resin, food, paper and soap indus-
tries. Prerequisite: Chem 223.
Polymer Science Laboratory (Lect 1.0 and Lab
2.0) Lectures and laboratory experiments dealing
with polymerization reactions, solution properties
and bulk or solid properties will be presented.
Each student will prepare polymers and carry out
all characterization experiments on actual sam-
ples. Prerequisite: Chem 381 or Ch Eng 375, pre-
ceded or accompanied by Chem 4 or an equivalent
training program approved by UMR.
Fundamentals of Protective Coating 1 (Lect
3.0) Study of the basic principles of protective
coatings with particular reference to the paint and
varnish industry. Classifications, manufacture,
properties and uses of protective coatings. Pre-
requisite: Chem 223.
Undergraduate Research (Variable) Designed
for the undergraduate student who wishes to en-
gage in research. Does not lead to the preparation
of a thesis. Not more than six (6) credit hours al-
lowed for graduation credit. Subject and credit to
be arranged with the instructor. Preparation of a
written, detailed report is required of the student.
Prerequisite: Must meet departmental require-
ments for instruction in laboratory safety. Con-
sent of instructor required.

Computer Science

Bachelor of Science
Master of Science
Doctor of Philosophy

375

384

385

390

The Computer Science Department educates stu-
dents in a broad range of areas in computer science.
Computer Science students take courses in the design
and implementation of software systems and the algo-
rithms (problem solving techniques) used to solve “real
world” problems in business, industry, and engineering

or as preparation for graduate study. While instruction
and research are on the leading edge of computing, the
Department endeavors to keep class size small to facil-
itate student and faculty interactions.

In addition to computer science courses, the De-
partment’s undergraduate program requires students to
be educated in a broad range of general education
courses. During their senior year, all computer science
seniors take the capstone course that gives them “real
world” experience working with teams composed of fel-
low students and practicing computer scientists. These
teams design, implement, test, and maintain actual
software systems. (The sample curriculum shown below
provides more detail.)

The Computer Science faculty has a broad range of
scholarly interests. These interests include computation-
al science, graphics and robotics, information systems
(traditional and multimedia), intelligent systems (artifi-
cial intelligence), parallel and distributed computing,
web computing, as well as software engineering. Faculty
are not only actively doing research in these areas, they
integrate their research experiences with the classroom
experiences of undergraduates as well as graduates.

Computer science graduates from UMR work in a
variety of environments not only around the world but
also in space. Some work for large companies, others
prefer smaller companies. Many of our graduates have
started their own companies. Regardless of their choice
of employment, UMR Computer Science graduates are
in high demand as evidenced by the number of compa-
nies who specifically recruit our graduates.

The Computer Science Department at UMR makes
use of both its own laboratories as well as university com-
puting facilities. The Department maintains several labo-
ratories including the following instructional laboratories,

= Instructional Workstation Laboratory that provides

Unix workstations,

= Instructional PC Laboratory consisting of PC com-

puting platforms, and the

= Computer Science Learning Center
Research laboratories provide support for both under-
graduate and graduate students. These laboratories in-
clude:

= Software Engineering Laboratory

* Experimental Computation Laboratory

= Machine Learning Laboratory

= Computer Vision and Multimedia Laboratory

= Internet and Sensor Data Management Lab
Languages: C++, C, Java, Fortran, CLIPS, Lisp, COBOL,
Prolog, CASE tools, and databases (ORACLE). Operating
Systems—Unix, DOS, Windows.

Remote computer access is available to all students,
faculty and staff.

For further information, visit the Department’s web
page at http://www.cs.umr.edu or contact us at 573-
341-4491 or at: compsci@cs.umr.edu.

Faculty

Professors:

Arlan Dekock, Ph.D., South Dakota
Fikret Ercal, Ph.D., Ohio State

Bruce McMillin, Ph.D., Michigan State
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Chaman Sabharwal, Ph.D., lllinois

Daniel St. Clair (Department Chair), Ph.D., UMR

Ralph Wilkerson, Ph.D., Southern lllinois

Associate Professors:

Michael Hilgers, Ph.D., Brown University

Frank Liu, Ph.D., Texas A & M

Franck Xia, Ph.D., University of Paris VI

Assistant Professors:

Jennifer Leopold, Ph.D., University of Kansas

Sanjay Madria, Ph.D., Indian Institute of Technology

S.R.Subramanya, Ph.D., George Washington Univ

Daniel Tauritz, Ph.D., Leiden University

Teaching Associate:

David M. Mentis, M.S., UMR

Undergraduate Coordinator/Freshman Advisor &
Transfer Advisor:

Clayton Price, M.S., UMR

Emeritus Faculty:

Thomas Baird, M.S., UMR

Billy Gillett, Ph.D., Oklahoma State

Ralph E. Lee, M.A., Indiana

Howard D. Pyron, Ph.D., lowa State

Kellam Rigler, Ph.D., Pittsburgh

Thomas J. Sager, Ph.D., New Mexico

Frank G. Walters, M.S., UMR

George W. Zobrist, Ph.D., Missouri-Columbia

Adjunct Faculty:

Richard Altheide, B.S., UMR

William E. Bond, Ph.D., Rensselaer

Mark Bookout, B.S., Park College

Meg Brady, M.S., UMR

Randy Cannis, JD, UMC

Billy Earney, M.S., UMR

Barry Flachsbart, Ph.D., Stanford

James Leonard, M.S., UMR

Tachen L. Lo, Ph.D., Texas, Austin

Richard Strandberg, M.S., UMR

Daniel Uetrecht, M.S., UMR.

William Van Stoecker, M.D., UMC

Bachelor of Science
Computer Science
(128 Credit Hours)

All computer science majors must earn a “C” or bet-
ter grade in each of the following courses: Cmp Sc 53,
Cmp Sc 54, Cmp Sc 153, Cmp Sc 158, and Cmp Sc 253.

All computer science majors must earn a minimum
cumulative grade point average of 2.00 for all comput-
er science courses presented to satisfy the required and
elective computer science requirements.

All computer science majors must earn a minimum cumu-
lative grade point average of 2.00 for all computer science
courses taken at UMR which are presented to satisfy the re-
quired and elective graduation requirements.

Sample Course of Study
FRESHMAN YEAR

First Semester Credit
Cmp Sc 1-Intro to Computer Science . . . ... ...... 1
Cmp Sc 53-Intro to Programming . ... .......... 3
Cmp Sc 54-IntrotoProglLab . ... ... .......... 1

English 20-Exposition & Argumentation . .. .. ... .. 3

Math 8-Calculus with Analytic Geometry I ... ... .. 5

Humanities Elective ® . . . .. ... ... . ... ...... 3
16

Second Semester

Cmp Sc 153-Data Structures I . ... ............ 3

History Elective @ . .. . ... ... ... ... ... ... ... 3

Math 21-Calculus with Analytic Geometry Il .. ... .. 5

Laboratory science course(s) ® . ... ........ 4- 6
15-17

SOPHOMORE YEAR

First Semester Credit

Cmp Sc 158-Discrete Math forCmp Sc .. ........ 3

Math 22-Calculus with Analytic Geometry 11l . ... .. 4

Literature Elective ® . . ... ... ... .. ... ... ..., 3

Physics Elective ©® . . . ... ... ... ... . ... 4

Sp&MS 85-Intro to Speech @ . ... ... ... ...... _3
17
Second Semester
Cmp Sc 238-File Struct & Intro Database Sys . ... .. 3
Cmp Eng 111-IntrotoCmp ENng™ . ... ... ... .... 3
Math 208-Linear Algebra 1 @ .. . ... ... ... ...... 3
Physics Elective @ . . . ... ... ... ... . ... 4
Stat 215-Engineering Statistics © . ... ... ...... _3
16
JUNIOR YEAR
First Semester Credit
Cmp Sc 253-Data Structures Il . ... ... ......... 3
Cmp Sc 284-Intro Operating Systems . . ... ...... 3
Cmp Sc 213-Digital Systems Design®™ . ... ... .... 3
Social Science Elective ® . .. ... ... ... ... .. ... 3
Free Elective ® . . . . . ... . . . . ... .. 3
15
Second Semester
Cmp Sc 236-Prog Languages & Translators . . . ... .. 3
Social Science Elective ® . ... ... ... .. ... ... 3
Cmp Sc 228-Intro to Numerical Methods . .. ... ... 3
English 60-Writing and Research . . .. ... ........ 3
Free Electives ©® . . . . . . . .. ... .. .. 3
15
SENIOR YEAR
First Semester Credit
Cmp Sc Electives @ . ... ... ... .. L 6
Eng/Science Electives @ . ... ... .. ... ... ... 6
Humanities/Social Science Elective “® . .. ... ... .. 3
Cmp Sc 397-Software Systems Development | _3
18
Second Semester
Cmp Sc Electives @ . ... ... ... oL 6
Eng/Science Elective “© . . ... ... ... ... ... ... 3
Humanities/Social Science Elective “® . .. ... ... .. 3
Free Elective ® . . . . . . .. . . ... ... 3
15

P Any science lecture-laboratory course or course pair
totaling at least four hours credit. The laboratory is
mandatory in all cases. These course(s) may be se-
lected from: Chem 1, 2 and 4 and 5; Bio Sc 110 and
112; Physics 9, 11 and 10; and Geology 51.

2 Any nine hours that include courses from at least two
of the following areas: economics, history, political sci-
ence, psychology, or sociology. One course must satis-
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3)

4)

5)

6)
7)

8)

9)

10)

11)

12)

fy the Missouri and U.S. Constitution requirement. (see
Cmp Sc web page)

Physics 23 and 24 or Physics 21-22/27 and Physics 25-
26/28.

Sp & MS 85 or Sp & MS 283.

One literature and one humanities course in any of
the humanities.

Stat 215 or 343.

Math 203 or 208.

Courses chosen from any field so that 130 hours are
completed. These and only these courses may be
taken pass/fail and only one course may be taken
pass/fail each semester. Some courses such as al-
gebra, trigonometry and the first two years of ROTC
do not count toward the 130 hours.

Any twelve hours from computer science courses, at
least six hours must be from 300 level. No X7X
courses will be accepted.

Any nine hours chosen from departments that of-
fer a B.S., (or Basic Engineering), excluding com-
puter science.

Any six hours in humanities or social science.
Laboratory not required.

Computer Science Minor Curriculum

A student with a minor in computer science must

meet the following requirements:

A)

B)

©)

Cmp Sc 153 and 12 elective hours in computer sci-
ence beyond Cmp Sc 53, 54, 73 & 77 or 74 & 78.
A member of the computer science faculty will serve
as the student’s minor advisor. The student and
his/her minor advisor will plan a course of study to
meet the specific interests and needs of the student.
Students pursuing a minor in computer science
must earn a “C” or better, in Cmp Sc 53, Cmp Sc 54,
Cmp Sc 153, Cmp Sc 158, and Cmp Sc 253 if any of
these courses are taken for the minor.

Bioinformatics Minor

Students majoring in computer science are eligible

to pursue a minor in bioinformatics. See the description
of the bioinformatics minor under the heading Arts and
Sciences.

Computer Science Courses

001

053

Introduction to Computer Science (Lect 1.0)
This course is devoted to an introduction of vari-
ous areas of Computer Science, the faculty mem-
bers, and lab equipment. Computer ethics will be
discussed in several lectures.

Introduction to Programming (Lect 3.0) Pro-
gramming design and development using C++.
Emphasis placed on problem solving methods us-
ing good programming practices and algorithm
design and development. Topics included are syn-
tax/semantics, logical, relational and arithmetic
operators, decision branching, loops, functions,
file 1/0, arrays, output formatting, C-strings, and
an introduction to Object-Oriented Programming
including the development and use of classes.
Prerequisite: Accompanied by Cmp Sc 54.

054

071

072

073

074

o077

078

101

137

Introduction to Programming Laboratory
(Lab 1.0) Practical applications of concepts
learned in Computer Science 53. Hands-on in-
struction in C++ developing, debugging, and test-
ing programming projects. Prerequisite: Accom-
panied by Computer Science 53.

Introduction to Basic (Lect 3.0) An introduction
to microsoft and IBM PC BASIC. Emphasis on lan-
guage syntax, structured programming and prob-
lem solving. For teachers and persons in related
occupations. To be offered on sufficient demand.
This course cannot be used toward a Cmp Sc de-
gree.

Software Application on the PC (Lect 3.0) An
introduction to operating systems, word process-
ing, spread sheets, and data base manipulation. A
postbaccalaureate course designed for teachers
and persons in related occupations. Will be of-
fered on sufficient demand. This course cannot be
used toward a computer science degree.

Basic Scientific Programming (Lect 2.0) Intro-
duction to the structure of programs and pro-
gramming techniques in Fortran to solve science
and engineering problems. Topics include data
representation, basic solutions of numerical prob-
lems and the debugging and verification of pro-
grams. Prerequisite: Entrance requirements.
Introduction to Programming Methodology
(Lect 2.0) Basic structured programming and
problem solving techniques using C++. Develop-
ment, debugging, and testing of programs, data
representation. Topics to include syntax/seman-
tics, operators, loops, decision branching, arrays,
file 1/0. This course is a terminal course for non-
majors and is not sufficient for entry into Com-
puter Science 153.

Computer Programming Laboratory (Lab 1.0)
A laboratory to accompany Cmp Sc 73 which em-
phasizes the designing, writing and debugging of
programs in Fortran. Prerequisite: Accompanied
by Cmp Sc 73.

Programming Methodology Laboratory (Lab
1.0) A hands-on introduction to structured pro-
gramming in C++. Development, coding, debug-
ging, and execution of programming concepts dis-
cussed in Computer Science 74. Prerequisite: Ac-
companied by Computer Science 74.

Special Topics (Variable) This course is designed
to give the department an opportunity to test a
new course. Variable title.

Assembly Language Programming (Lect 3.0)
An investigation of the logical basis of a particular
computer from the programmer’s viewpoint. Top-
ics will include: Machine representation of num-
bers and characters, instruction formats, machine
operations and addressing techniques. Additional
topics may include machine-level input/output
and interrupt structure. Numerous problems will
be worked using a basic assembler language.
Prerequisites: Cmp Sc 53 with a grade of “C” or
better.
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Data Structures | (Lect 3.0) A continuation of
the development of structured programming con-
cepts and their use in program development.
Stacks, queues, linked list, arrays, trees, sorting
and searching will be taught together with their
use in implementations of a number of algo-
rithms. Prerequisites: Grade of “C” or better in
Cmp Sc 53.

Discrete Mathematics for Computer Science
(Lect 3.0) A rigorous treatment of topics from dis-
crete mathematics which are essential to comput-
er science. Principal topics include: sets, rela-
tions, functions, mathematical induction, mathe-
matical logic (proposition and predicate), switch-
ing circuits, Karnaugh maps, graph theory and its
application. Prerequisite: Sophomore standing.
Special Problems (Variable) Problems or read-
ings on specific subjects or projects in the depart-
ment. Consent of instructor required.

Special Topics (Variable) This course is designed
to give the department an opportunity to test a
new course. Variable title.

Cooperative Work Training (Variable) On-the-
job experience gained through cooperative educa-
tion with industry, with credit arranged through
departmental cooperative advisor. Grade received
depends on quality of reports submitted and work

supervisors evaluation. new course. Variable title.

Seminar (Variable) Discussion of current topics.
Introduction to Numerical Methods (Lect 3.0)
Finite difference interpolation, numerical differen-
tiation and integration, linear systems of equa-
tions, solution of nonlinear equations, numerical
solution of ordinary differential equations, compu-
tational techniques and the programming of a
large number of problems on digital computers.
Prerequisite: Math 22 and programming compe-
tency.

Introduction to Computer Organization and
Assembly (Lect 3.0) A detailed study designed to
teach the building blocks of a computer system,
assembly language programming and the basic
computer organization concepts. Subjects include
digital logic, performance issues, machine & as-
sembly language, binary arithmetic, and the
structure of an ALU. Prerequisites: Cmp Sc 153
and Cmp Sc 158.

Computer Organization (Lect 3.0) A detailed
study of computer organization concepts and the
components of a computer system including con-
trol unit, microprogrammming, pipelining, memo-
ry hierarchy, cache design, virtual memory, NO
devices, and a brief introduction to parallel
processors. Prerequisite: Cmp Sc 234.
Programming Languages and Translators
(Lect 3.0) Covers basic design of programming
languages, compilers and interpreters. The con-
cepts of syntax, variables, expressions, types,
scope, functions, procedures, statements, 1/0,
exception handling and concurrency are intro-
duced. The manner in which various programming

238

253

260

273

274

284

285

languages handle these concepts is discussed.
Prerequisite: Cmp Sc 253.

File Structures and Introduction to Database
Systems (Lect 3.0) Course covers major topics in
file structures and database systems including
techniques for disk access and organization,
record and file structures, index structures, se-
quential file, dense/sparse and secondary index-
es, B-tress; range queries, insertion/detetion,
hash tables, fundamentals of database systems,
the ER model, relational model, algebra and SQL.
Prerequisite: Cmp Sc 153.

Data Structures Il (Lect 3.0) A continuation of
the study of data structures and abstract data
types with emphasis on complexity, performance,
and correctness. Topics will include tree balancing
algorithms, self-balancing trees, networks and
graph algorithms, event simulation, and memory
management. Prerequisites: Cmp Sc 158 and
(Cmp Sc 153 or 274).

Introduction to Operations Research (Lect
3.0) A survey of linear programming, dynamic
programming, transportation and network theory
(PERT, traveling salesman and shortest route
problems), assignment problem, equipment re-
placement, scheduling problem, inventory con-
trol, decision theory, queueing theory, game the-
ory and simulation. The emphasis will be on
methodology. Prerequisite: Stat (116 or 213 or
215) and programming competency.

Software Systems Survey | (Lect 1.5 and Lab
1.5) Language concepts, programming design
and development using Pascal and assembler lan-
guage, introduction to large machine architec-
ture, language description techniques. Prerequi-
site: Programming competency.

Software Systems Survey 11 (Lect 1.5 and Lab
1.5) Introduction to system software; assem-
blers, macro processors, link editors and loaders,
compiler concepts, and operating system con-
cepts. Additional topics include structured pro-
gramming concepts; and basic file and data struc-
ture concepts (indexed sequential organization,
hash coding, linked lists, access methods). Pre-
requisite: Cmp Sc 273 or grade of “B” or better in
both Pascal (Cmp Sc 53) and Assembly Language
(Cmp Sc 137).

Introduction to Operating Systems (Lect 3.0)
This survey introduces examples from the broad
variety of operating systems including those de-
signed for single-user operation, batched multi-
programming, and time-sharing. Special empha-
sis is given to Unix. Prerequisite: Cmp Sc 234 or
Cmp Sc 274 or Cp Eng 213.

Computer Network Concepts and Technolo-
gy (Lect 3.0) This course will introduce computer
network concepts and will survey the current and
evolving technology for the construction, opera-
tion, and management of those networks. Both
hardware and software issues will be addressed
with a focus on local area networks. Prerequisite:
Cmp Sc 284.
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Special Problems (Variable) Problems or read-
ings on specific subjects or projects in the depart-
ment. Consent of instructor required.

Special Topics (Variable) This course is designed
to give the department an opportunity to test a
new course. Variable title.

Multimedia Systems (Lect 3.0) This course in-
troduces the concepts and components of Multi-
media information systems. Topics include: Intro-
duction to Multimedia Data, Multimedia Date
Compression, Techniques and Standards, Index-
ing and Retrieval, Data Storage Organization,
Communication and Synchronization, Applica-
tions-Media-OnDemand Systems, Video Confer-
encing, Digital Libraries. Prerequisite: Cmp Sc
153.

Data Base Systems (Lect 3.0) Fundamental
concepts of data base including a history of de-
velopment, definition of terms, functional require-
ments of complex data structures, data base ad-
ministrator functions, privacy-confidentiality is-
sues, and future directions. Case studies are co-
ordinated with a detailed examination of several
commercially available systems. Prerequisites:
(Cmp Sc 238 or 274) and Cmp Sc 158.
Software Engineering 1 (Lect 3.0) Develop-
ment of methodologies useful in the software en-
gineering classical life cycle. This includes: re-
quirements, design, implementation, and testing
phases. These methodologies are reinforced
through utilization of a CASE tool and a group
project. Prerequisite: Cmp Sc 253.

Software Testing and Quality Assurance
(Lect 3.0) It covers unit testing, subsystem test-
ing, system testing, object-oriented testing, test-
ing specification, test case management, software
quality factors and criteria, software quality re-
quirement analysis and specification, software
process improvement, and software total quality
management. Prerequisite: Cmp Sc 253.
Object-Oriented Analysis and Design (Lect
3.0) This course will explore principles, mecha-
nisms, and methodologies in object-oriented
analysis and design. An object-oriented program-
ming language will be used as the vehicle for the
exploration. Prerequisite: Cmp Sc 253.
Seminar (Variable) Discussion of current topics.
Prerequisite: Senior standing.

Intellectual Property for Computer Scien-
tists (Lect 3.0) A presentation of the relationship
between the law of intellectual property and com-
puter science. Topics include the application of
copyright principles to computer programs, pro-
tection of computer programs through patents
and trade secret law, and the effect of various
agreements which are frequently encountered by
the computer scientist. Prerequisite: Senior or
graduate standing.

Management of Computing Services (Lect
3.0) A thorough survey of the management of
computing facilities and services, including selec-
tion and evaluation of hardware and software,
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cost analysis, scheduling, security, privacy, budg-
ets, documentation, effective programming, sys-
tem planning, project management and data
communications. Prerequisite: Consent of in-
structor required.

Object-Oriented Numerical Modeling 1 (Lect
3.0) A study of object-oriented modeling of the
scientific domain. Techniques and methodologies
will be developed enabling the student to build a
class library of reusable software appropriate for
scientific application. Applications will be drawn
from mechanics, finance, and engineering. Pre-
requisites: Cmp Sc 228 and Cmp Sc 153.
Object-Oriented Numerical Modeling 11 (Lect
3.0) A continued study of object-oriented model-
ing of the scientific domain. Advanced applica-
tions include models posed as balance laws, inte-
gral equations, and stochastic simulations. Pre-
requisite: Cmp Sc 328.

Automata Theory (Lect 3.0) Description of the
extended Chomsky hierarchy and the relation of
Chomsky language classes to grammars automa-
ta. Use of languages, grammars and automata in
the compilation of programming languages. Intro-
duction to decidability. Prerequisite: Cmp Sc 158.
The Structure of a Compiler (Lect 3.0) Review
of Backus normal form language descriptors and
basic parsing concepts. Polish and matrix notation
as intermediate forms, and target code represen-
tation. Introduction to the basic building blocks of
a compiler: syntax scanning, expression transla-
tion, symbol table manipulation, code generation,
local optimization, and storage allocation. Pre-
requisites: Cmp Sc 236 or 274 and Cmp Sc 253
(or graduate standing).

Java GUI & Visualization (Lect 3.0) Fundamen-
tals of Java Swing Foundation Classes, Java Sys-
tem Language Specifics, Graphical User Inter-
faces, Images, Audio, Animation, Networking,
and Threading. Visualization of Algorithms. GUI
Elements include Event Driven Programming, In-
teraction with Mouse and KeyBoard, Window Man-
agers, Frames, Panels, Dialog Boxes, Borders.
Prerequisite: Cmp Sc 253 or equivalent.
Interactive Computer Graphics (Lect 3.0) Ap-
plications and functional capabilities of current
computer graphics systems. Interactive graphics
programming including windowing, clipping, seg-
mentation, mathematical modeling, two and
three dimensional transformations, data struc-
tures, perspective views, antialiasing and soft-
ware design. Prerequisites: Cmp Sc 228 and 253.
Introduction to Robotic Systems (Lect 3.0)
Analysis of methods of the design and operation
of robotic systems. ldentification of three-dimen-
sional objects using digitized images. Arm con-
trol: coordinate transformations, feedback control
systems, and hardware components. Applications
of distributed micro-computers to robotic control.
command languages and job assignments. Pre-
requisites: Math 22, Physics 24, (Cmp Sc 158 or
Cmp Sc 228).
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Introduction to Artificial Intelligence (Lect
3.0) A modern introduction to Al, covering impor-
tant topics of current interest such as search al-
gorithms, heuristics, game trees, knowledge rep-
resentation, reasoning, computational intelli-
gence, and machine learning. Students will imple-
ment course concepts covering selected Al topics.
Prerequisite: Cmp Sc 253.

Analysis of Algorithms (Lect 3.0) The purpose
of this course is to teach the techniques needed to
analyze algorithms. The focus of the presentation
is on the practical application of these techniques
to such as sorting, backtracking, and graph algo-
rithms. Prerequisite: Cmp Sc 253.
Deterministic Modeling (Lect 3.0) The course is
an in-depth introduction to the basic building
blocks of deterministic modeling using the digital
computer. Topics include linear programming and
nonlinear programming. Problem analysis and al-
gorithm development and implementation will be
covered. Programming project required. Prereq-
uisites: Cmp Sc 228 or Math 203 or 208.
Regression Analysis (Lect 3.0) Simple linear re-
gression, multiple regression, regression diagnos-
tics, multicollinearity, measures of influence and
leverage, model selection techniques, polynomial
models, regression with autocorrelated errors, in-
troduction to non-linear regression. Prerequi-
sites: Math 22 and one of Stat 211, 213, 215,
217, or 343. (Co-listed with Stat 346)
Operations Research Techniques for Man-
agerial Decisions (Lect 3.0) Introduction to
forecasting techniques, linear programming,
queueing theory and computer simulation. Appli-
cation of the digital computer to the solution of
problems in the above areas will be emphasized
along with an understanding of the basic theoret-
ical concepts. Offered EEC only. Prerequisite:
Math 215 and programming competency. Not
open to Cmp Sc majors with emphasis in O.R.
Introduction to Neural Networks & Applica-
tions (Lect 3.0) Introduction to artificial neural
network architectures, adaline, madaline, back
propagation, BAM, and Hopfield memory, coun-
terpropagation networks, self organizing maps,
adaptive resonance theory, are the topics cov-
ered. Students experiment with the use of artifi-
cial neural networks in engineering through se-
mester projects. Prerequisite: Math 229 or Math
204 or equivalent. (Co-listed with Eng Mg 378, El
Eng 368)

The Structure of Operating Systems (Lect
3.0) The hardware and software requirements for
operating systems for uniprogramming, multipro-
gramming, multiprocessing, time sharing, real
time and virtual systems. The concepts of super-
visors, interrupt handlers, input/output control
systems, and memory mapping are discussed in
detail. Prerequisite: Cmp Sc 284.

Distributed Operating Systems (Lect 3.0) This
is a study of modern operating systems, particu-
larly distributed operating systems. Topics include
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a review of network systems and interprocess
communication, causality, distributed state main-
tenance, failure detection, reconfiguration and re-
covery, load balancing, distributed file systems,
distributed mutual exclusion, and stable property
detection including deadlock detection. A group
project in Distributed Systems programming will
be required. Prerequisites: Cmp Sc 284 and 253.
Computer Communications and Networks
(Lect 3.0) Network architecture model including
physical protocols for data transmission and error
detection/correction, data link concepts, LAN pro-
tocols, internetworking, reliable end to end serv-
ice, security, and application services. Students
will implement course concepts on an actual com-
puter network. Prerequisites: Cmp Sc 284 and
Cmp Sc 158.

Parallel Processing: Architectures, Lan-
guages and Algorithms (Lect 3.0) Introduction
to parallel (concurrent) processing. Topics will in-
clude parallel computer architectures, program-
ming languages which support parallel processing
and parallel algorithms. Special emphasis will be
placed on the design, analysis and implementa-
tion of parallel algorithms. Prerequisites: Cmp Sc
284 and Cmp Sc 355 (co-requisite).
Undergraduate Research (Variable) Designed
for the undergraduate student who wishes to en-
gage in research. Does not lead to the preparation
of a thesis. Not more than six (6) credit hours al-
lowed for graduation credit. Subject and credit to
be arranged with the faculty supervisor.
Software Systems Development 1 (Lab 3.0)
Class members will work in small teams to devel-
op a complete software system beginning with
end-user interviews and concluding with end-user
training. Prerequisite: 100 credit hours complet-
ed.

Software Systems Development Il (Lab 3.0)
This course is an optional continuation of Cmp Sc
397. Those interested in project management
should take this course since participants become
officers or group leaders in the class “corpora-
tion.” This course is especially important for those
going straight into industry upon graduation. Stu-
dents with coop experience may find this course
redundant. Prerequisite: Cmp Sc 397.

Education

If you are interested in teaching you may enter the

Teacher Education Program. The purpose of the pro-
gram is to satisfy the continuing need for well-qualified
teachers in schools of Missouri and to provide a second
career option for graduates.

You may earn a B.A. or B.S. Degree in your chosen
certifiable field from UMR and a certificate to teach in
the schools of Missouri. This program may be complet-
ed in four academic years, although you may elect to at-
tend summer sessions if you wish to carry lighter course
loads during the regular academic semesters. Student
teaching is arranged with Rolla area public schools.
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Majors in chemistry, physics or biological sciences
with certification in the science area, history, economics
and psychology with certification in social studies, Eng-
lish with certification in language arts, mathematics
with certification in mathematics, may earn teaching
certificates.

If you are enrolled in UMR’s Schools of Engineering
or Mines and Metallurgy, you also have the opportunity
for a second career by earning certification in mathe-
matics or science through the Teacher Education Pro-
gram. You should consult with the coordinator of the
Teacher Education Program early in your academic ca-
reer in order to plan curricula that will satisfy all require-
ments. You must have at least 22 ACT, 265 on each part
of the C-BASE, passing score on PRAXIS, and maintain
at least a 2.5 GPA.

For updated information contact the coordinator of
UMR Teacher Education Program and look on homepage
http://www.umr.edu/~tchreduc

Teacher Education Program

University of Missouri-Rolla is approved by the Mis-
souri State Board of Education to offer professional edu-
cation programs for purposes of professional certifica-
tion. Admission to the University does not automatically
qualify a student to participate in the professional com-
ponent of the teacher education program. That partici-
pation is granted upon demonstration of a high level of
academic and professional competence. Successful par-
ticipation should result in the student’s achieving certifi-
cation to teach in Missouri Public Schools. Students who
receive a certification recommendation must meet the
standards for certification eligibility as outlined below:
1) Requirements for eligibility to enroll in professional

education courses. Before a student may enroll in

the advanced Professional courses eligibility require-
ments must have been met. The student must have:

A) A valid ACT score of a 22 on file in the education

office as required by the Department of Ele-
mentary and Secondary Education.

B) Cumulative GPA of 2.5 or above.

C) Completed at least 30 semester hours.

2) Requirements for Admission to/and continu-
ance in the Teacher Education Program. Stu-
dents who plan to complete teacher certification re-
quirements must be admitted to the Teacher Educa-
tion Program. Application is automatically made
when enrolling in EDU 40, 104, and 174. Admission
to the program is required before students are al-
lowed to begin additional courses in the profession-
al education component.

The criteria used to determine admission or rejection to

the Teacher Education program are outlined below. In

addition to having completed at least 60 semester hours
of university course work, the student must have:

A) A combined (UMR and/or Transfer) GPA of 2.50

or above.

B) Passes all sections of the Missouri State Board

of Education Entry Examination (CBASE) with a
CBASE score of 265 or higher on each section
and attained a minimum grade of “C” or higher

in Speech 85, Eng 20, 60, and Math College Al-
gebra or above.

C) Completed Educ 40 and 174 with a grade of “C”
or higher.

A student’s application for admission to the program is

considered when the requirements listed above are

completed.

3) Requirements for Assignment to Student
Teaching. Successful completion of Student Teach-
ing is a requirement for teacher certification. The
criteria used to determine eligibility for Student
Teaching are outlined below. The student must
have:

A) Been admitted to the Teacher Education Program.

B) Patrol and Child Abuse check are on file in the
Teacher Education office with no record of a felony.

C) A combined GPA of 2.50 or above for all college
level course work completed.

D) A combined GPA of 2.5 or above and have a “C”
or above in professional classes.

E) A combined GPA of 2.5 or above in major, and
have a “C” or above in each class.

F) Completed at least 15 hours at UMR, with a GPA
of 2.50 or above for all work at UMR before
placement in Student Teaching.

G) Been recommended by the student’s advisor.
The recommendation shall be based upon the
applicant’s character, personality, and potential
for teaching.

H) Passed PRAXIS according to the Missouri Board
of Education requirements.

1) A completed working portfolio that has met all
the MO-Step indicators (approved by DESE) and
has been approved by the education faculty.

4) Requirements for Certification Recommendation.
To be recommended for an initial Missouri teaching
certification the student must have:

A) Successfully completed Student Teaching.

B) Met all Missouri teacher certification require-
ments which are in effect at time of certification.

C) A cumulative combined (both UMR and transfer)
GPA or 2.50 or higher.

D) Completed professional education courses with
a GPA of 2.50 or higher (UMR and transfer com-
bined) and no grade lower than a “C”.

E) A grade point average of 2.5 or higher (UMR and
transfer combined) on a 4.0 scale in the certifi-
cate subject area of endorsement and no grade
lower than “C”.

F) A working portfolio must be developed with all
MO STEP indicators met and the portfolio must
be approved by education faculty and discipline
area.

G) Fingerprinting completed within three months
of application for certification.

General Education Requirements

General education requirements are intended to
provide you with the intellectual knowledge and skills
for basic education. This body of knowledge and skills is
arranged according to two broad categories: systems of
symbolic thought and communication represented by
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linguistic and mathematical studies and systems of in-
tellectual inquiry represented by basic academic disci-
plines. In addition, you must complete one course in
cultural diversity and the general education require-
ments can be fulfilled at the same time.

The following are generic requirements for all edu-
cation students. However, any degree requirement not
included in these general education requirements must
be included in the professional requirements or subject
matter requirements for each degree program.

Symbolic Thought and
Communications

1) Linguistic Studies (9 semester hours) You are re-
quired to take two courses in written communica-
tion and one course in oral communication. (You
must have a grade of “C” or better in each course.)

2) Mathematical Studies (3 semester hours) The
course must be college algebra or above.

Systems of Intellectual Inquiry

1) Humanities At least one course each from two of
the following areas required: art, music, philosophy,
foreign language, literature and theater.

2) Natural Science One course in biological sciences
and one in physical science is required. One of these
two courses must include a laboratory.

3) Social and Behavioral Science One course in
each of the following areas is required: (1) Ameri-
can History, (2) American Government, and (3)
General Psychology.

Secondary Education Certification

In addition to the prescribed general educational
courses, if you are preparing to become a secondary
school teacher you must complete the following sec-
ondary professional education courses and the required
courses of at least one teaching major.

You may major in English with English Certification
9-12); Economics, History or Psychology with Social
Sciences Certification (9-12); Mathematics with Mathe-
matics Certification (9-12); Biological Sciences, Chem-
istry or Physics with Certification (9-12).

You must meet UMR degree requirements and, in ad-
dition, course requirements for certification. (Those hav-
ing a degree prior to certification must check with the ed-
ucation office for clarification of requirement procedures.)

The necessary course requirements and arrange-
ments will be coordinated through the education office.
Please pick up a sheet from the education office for your
discipline area or print from umr.edu/~tchreduc

Elementary Education Certification

All courses are offered for elementary education
that are required by the State Department of Education.
It is imperative that you contact the coordinator of the
education office for details prior to enrollment for Ele-
mentary Education courses.

Dr. Evalee Lasater, lasater@umr.edu, 573-341-4692.

Middle School Endorsement

A student may have a second area of certification
which is called an endorsement. The required courses
with a first area of certification with a degree from Uni-
versity of Missouri-Rolla for middle school endorsement
are Education 305, 335, 215 and 221 and English 311.
The student must take Praxis Il Middle School-Language
Arts, Social Studies, Mathematics or Sciences exam. If
further questions, contact the Education office.

Missouri State Board of Education
Approved Programs

The following professional education programs have
been approved by the Missouri State Board of Education
for purposed of teacher preparation and certification.
The approval date for the University for Missouri-Rolla is
December 1998 through 2003. In the following areas:

* Elementary Education 1-6
« Secondary Education:
English 9-12
Mathematics 9-12
Social Science 9-12
Biology, Chemistry, Physics 9-12
Note: If changes occur at the State level, then those ed-
ucation requirements will supercede the catalog year
and DOES NOT fall under the grandfather clause.

Title 11 Report 2001-2002

The federal government this year required we re-
port our Title Il results for the 1999-2000 year. The re-
port was submitted in April 2002. The University of Mis-
souri-Rolla has a 100% passing rate on the PRAXIS for
our completers. The state percent was 96%. A com-
pleter is one who has fulfilled all institutions guidelines
to be recommended to the state for his/her teaching
certificate. We have 100% of the completers teaching

with 40% teaching in Missouri.

Education Courses

040 Perspectives in Education (Lect 2.0) This
course is an introduction course which will assist
students planning to enter the teacher-education
program in assessing their personal and profes-
sional characteristics required for the teaching
profession. It is an overview of the teacher edu-
cation profession for elementary, middle and sec-
ondary.

100 Special Problems (Variable) Problems or read-
ings on specific subjects or projects in the depart-
ment. Consent of instructor required.

Special Topics (Variable) This course is designed
to give the department an opportunity to test a
new course. Variable title.

Educational Psychology (Lect 3.0) Principles of
psychology relevant to the field of education.
Concepts of human growth and development; the
learning process, with special emphasis on abili-
ties and teaching-learning processes; measure-
ment and evaluation of school learning; mental

101

102
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health in the classroom. Observation of children
will be included. Prerequisite: Psych 50. (Co-list-
ed with Psych 155)

Teacher Field Experience (Lab 2.0) Observa-
tion and analysis of instructional techniques and
duties in the classroom and school environment
by discipline. Student will spend at least 30 con-
tact hours per credit hours in classroom. In addi-
tion, library and field experience reports will be
made. In addition, Action Research and Seminars
will be required. Prerequisite: Educ 40.

Aiding Elementary, Middle and Secondary
Schools (Lab 2.0) Instructionally-related clini-
cal/administrative and monitorial duties in the
classroom during semesters and summer. Student
works 30 hours for each credit, with instructor su-
pervising. Also, Action Research and Seminars
are required. Prerequisites: Educ 40 and 104.
School Organization & Adm for Elementary &
Secondary Teachers (Lect 2.0) Required for
certification of elementary and secondary teach-
ers. Course content relates to methods of organi-
zation and management in the elementary and
secondary schools. Prerequisites: Educ 40 and
104.

Special Problems (Variable) Problems or read-
ings on specific subjects or projects in the depart-
ment. Consent of instructor required.

Special Topics (Variable) This course is designed
to give the department an opportunity to test a
new course. Variable title.

Problems of Teaching Social Studies (Lect
2.0) A study of current methodologies for teach-
ing in area of specialization.

Problems of Teaching Mathematics (Lect 2.0)
A study of current methodologies for teaching in
area of specialization.

Problems of Teaching Science/Chemistry
(Lect 2.0) A study of current methodologies for
teaching in area of specialization.

Problems of Teaching Science/Physics (Lect
2.0) A study of current methodologies for teach-
ing in area of specialization.

Problems of Teaching English (Lect 2.0) A
study of current methodologies for teaching in
area of specialization.

Psychological & Educational Development of
the Adolescent (Lect 3.0) A theoretical and em-
pirical examination of the psychological and edu-
cational development of the adolescent.

Child Psychology (Lect 3.0) The psychological,
intellectual, social, and physical development of
children with emphasis on the cognitive and af-
fective processes. The theory, research and appli-
cation will be studied. Prerequisite: Educ 40 or
Psych 50.

Children’s Literature (Lect 3.0) Introduction to
the study and teaching of children’s literature.
Emphasis on historical developments, multi-cul-
tural issues and works. Computer intensive. Pre-
requisites: English 20 and one semester of college
literature. (Co-listed with English 212)
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216
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218

219

221

222

230

231

Teaching of Reading in Elementary and Mid-
dle School (Lect 3.0) Current materials, methods
and teaching techniques in teaching reading in el-
ementary and middle school grades. Emphasis on
assessing elementary and middle students needs,
individualizing programs based on needs, reading
in the content areas, study skills and recreational
reading as a lifetime habit. Prerequisite: Educ 40.
Teaching Reading in Content Area (Lect 3.0)
For elementary, middle and secondary school
teachers. Specific ways teachers can help stu-
dents improve reading skills in content areas and
ways reading can be taught in reading classes.
Analysis and Correction of Reading Difficul-
ties (Lect 3.0) Procedures for diagnosing and cor-
recting reading problems within the classroom.
Acquaint preservice teachers preparing for ele-
mentary with commercial prepared informal diag-
nostic instruments, attitude and interest invento-
ries, prescriptive measures, anecdotal records
and strategies for corrective reading instruction
within the regular classroom for elementary chil-
dren. Prerequisite: Educ 215.

Language Arts for Elementary Teachers (Lect
3.0) Procedures used in teaching integrated lan-
guage arts in elementary grades. The strategies
would be the development of written and oral
communication for use in elementary grades.
Prerequisite: Educ 40.

Art for Elementary Teachers (Lect 3.0) Consid-
ers the vital role of art activities and creative ex-
periences in the growth and development of chil-
dren at their level. Prerequisite: Educ 40. (Co-
listed with Art 219)

Teaching Math in Elementary and Middle
Schools (Lect 3.0) The course presents an
overview of how children learn mathematics, var-
ious techniques in teaching mathematics, and ex-
amples of applying these techniques to specific
mathematical concepts (such as geometry, meas-
urement, basic operations, statistics and probabil-
ity, etc.). Prerequisite: Educ 40 or Math 2 or 4.
(Co-listed with Math 221)

Geometric Concepts for Elementary Teach-
ers (Lect 3.0) The course covers methods of
teaching the study of points, lines, polygons, sim-
ilarity, congruence, constructions, and proof in
Euclidean Plane Geometry. Transformational
geometry and trigonometry are introduced to el-
ementary teachers. Prerequisite: Educ 40 or
Math 2 or 4. (Co-listed with Math 222)

Methods in Physical Education K-4 (Lect 3.0)
The course will provide the opportunity to learn
how to promote student fitness and skill develop-
ment while building the foundation for a physical-
ly active life through specific activities aimed at
the younger child. (Co-listed with Phy Ed 230)
Methods in Physical Education 5-9 (Lect 3.0)
The course will provide the opportunity to learn
how to promote student fitness and skill develop-
ment while building the foundation for a physical-
ly active life through specific activities aimed at
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280

298

299

300

301

305

315

320

the student in transition from childhood to young
adulthood (5-9). (Co-listed with Phy Ed 231)
Historical Foundation of American Education
(Lect 3.0) Development of American educational
institutions and ideas, and of social forces that
have influenced them. Prerequisites: Educ 40 and
Hist 175 or 176.

Teaching Methods and Skills in the Content
Areas (Lect 6.0) Series of weekly experiences,
demonstrations, observations, micro teaching,
small group discussions to develop concepts of
and skills in a variety of basic teaching tasks. Also,
demonstration and lecture exercises in the prepa-
ration and use of audio visual materials for teach-
ing. Prerequisites: Educ 40 and 104.

Student Teaching Seminar (Lect 1.0) Weekly
seminars will be required for all students enrolled
in student teaching. Contemporary educational
topics, trends, reflective decision making and oth-
er pertinent topics will be covered. Reflection of
topics and experiences will be exhibited in papers,
portfolios and journal writings. Prerequisites:
Meet all requirements for student teaching and
concurrently be enrolled in student teaching.
Student Teaching (Lect 1.2) Student teaching
will be supervised participation, on the level of
certification in an assigned Public School. Student
teaching is based on 16 weeks (8 weeks in two
schools and requires the student teacher to
demonstrate his/her ability to be effective deci-
sion making teacher and an inquiry learner. Pre-
requisites: Professional standing and arrange-
ments made previous semester.

Special Problems (Variable) Problems or read-
ings on specific subjects or projects in the depart-
ment. Consent of instructor required.

Special Topics (Variable) This course is designed
to give the department an opportunity to test a
new course. Variable title.

Philosophy and Administration of the Middle
School (Lect 3.0) This course will acquaint stu-
dents with aspects of education that are unique to
the middle school. Attention will be given to the
philosophy underlying the middle school. Finally,
leadership theories most appropriate to the mid-
dle school will be studied.

Advanced Adolescent Development (Lect 3.0)
This course is an advanced examination of the in-
tellectual and social development of the adoles-
cent. Theories of adolescent development and
their implications for the educative process are
covered and debated.

Professional Development (Lect 1.0) This on-
line course focuses on the responsibilities of the
professional development committee, state re-
quirements, and components of effective pro-
grams that positively impact student perform-
ance. Students will examine the relationships
among the district’'s Comprehensive School Im-
provement Plan, MSIP and the PD Plan. Prerequi-
site: Graduate standing.
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Novell Netware 4.1 / 4.11 (Lect 3.0) A practial,
hands-on course for Novell network administra-
tion including NDS planning, mapping and docu-
mentation; system power up/down; security, re-
source service management; user management
from creation to user and workstation mainte-
nance; application software installation and man-
agement, and Novell Server installation.
Curriculum and Instruction of the Middle
School (Lect 3.0) This course advances teachers’
understanding of middle school curriculum and in-
struction. It utilizes knowledge about the nature
and needs of young adolescents in developing in-
terdisciplinary learning units, and fosters applica-
tions appropriate to experienced teachers’ profes-
sional assignments. Prerequisite: Graduate
standing.

Current Issues in Educ: Performance Based
Assessment, Beginning (Lect 1.0 and Lab 2.0)
This course is intended to provide an understand-
ing of the principles of sound classroom assess-
ment, the five different types of learning out-
comes that need to be assessed and the choice of
an assessment that best evaluates the achieve-
ment targets. Prerequisite: Practicing educator.
Current Issues in Educ:Performance Based
Assessment, Intermediate (Lect 3.0) This
course will provide participants with an under-
standing of performance-based assessments,
how to construct performance tasks and how to
construct scoring guides.

Current Issues in Educ: Performance Based
Assessment, Advanced (Lect 1.0 and Lab 2.0)
This course is intended to provide an understand-
ing of balanced classroom assessment. Students
will learn to create multiple types of assessment
measures for the purpose of evaluating a wide va-
riety of achievement targets. Prerequisite: Prac-
ticing educator.

Introducing Educators to Computers (Lect
1.0) A basic introduction to computers for K-12
educators. Includes identification and use of hard-
ware components, as well as the fundamentals of
using the operating system and basic computer
software. Actual software taught will reflect cur-
rent usage. Prerequisite: Post Bac/practicing
teacher.

Social Studies in the Elementary School (Lect
3.0) Problems in preparation, teaching of social
studies units with suitable materials, techniques
for elementary teachers. Prerequisite: Instruc-
tor’s approval.

Psychology of the Exceptional Child (Lect 3.0)
An understanding of the abilities and disabilities of
children classified as exceptional, the instruction-
al organization utilized to meet the needs of the
exceptional child in the classroom, the import of
educational and psychological handicaps upon
these children. Guest lectures and field trips. Pre-
requisite: Psych 50. (Co-listed with Psych 354)
Teaching for Responsible Behavior (Lect 3.0)
A valuing approach to drug abuse and other high
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risk behaviors. A study of specific methods,
strategies, and techniques to help students from
kindergarten to twelfth grade to develop value-
sharing attitudes and decision-making skills,
based on sound information, which will inhibit
their involvement in such high risk behaviors as
drug abuse. Prerequisite: Senior standing.

English
Bachelor of Arts
Master of Arts

Master of Arts available as a cooperative degree
program with the English Department of the Uni-
versity of Missouri-St. Louis. A maximum of 12
graduate semester hours may be taken at UMR.

When you choose English as a major, you will follow
a curriculum which includes English and American Liter-
ature, as well as linguistics and advanced writing.

The English curriculum involves the study of lan-
guage, literature, and culture. Topics include literary
history; criticism; literary forms such as the short story,
novel, drama, and poetry; and detailed examinations of
individual authors such as Chaucer, Shakespeare, Mil-
ton, Tennyson, Browning, George Eliot, Joyce, Twain
and Faulkner. Additional genre and theme courses are
available, including world literature, literature and film,
and literature by women. Linguistics and writing cours-
es include the history and structure of the English lan-
guage, advanced composition, and desktop publishing.

If you plan to become a secondary school teacher of
English-language arts, UMR offers a teacher certification
program.

Five minors in English also are available. These mi-
nors consist of approved course work in american stud-
ies, literature, writing, technical writing, and literature
and film. You can major in any other academic field and
minor in these areas.

In addition to taking the courses in the English cur-
riculum, English majors and minors, will have the op-
portunity to join the writing staffs of campus publica-
tions to contribute work to a creative magazine (South-
winds), to participate in Sigma Tau Delta and to attend
lectures given by visiting scholars and writers.

Faculty

Professors:

Elizabeth Cummins, (Emeritus) Ph.D., University of Illi-
nois

Nicholas Knight, (Emeritus), Ph.D., University of Indiana

Jim C. Pogue (Emeritus), Ph.D., University of Missouri-
Columbia

James Wise (Emeritus), Ph.D., University of Florida

Douglas Wixson (Emeritus), Ph.D., University of North
Carolina

Associate Professors:

Gene Doty, M.A., Emporia State University

Michael Patrick (Emeritus), Ph.D., University of
Missouri-Columbia

Marilyn Pogue (Emeritus), Ph.D., University of Missouri-
Columbia

Kristine Swenson, Ph.D., University of lowa

Larry Vonalt, (Interim Chair) Ph.D., University of Florida

Jean Walker (Emeritus), Ph.D., University of Texas

Assistant Professors:

Kate Drowne, Ph.D., University of North Carolina-Chapel
Hill

Janet Zepernick, Ph.D.,Pennsylvania State University

Instructors:

John Morgan, M.A., Kansas

Bachelor of Arts

English

The requirements for the English major are as follows:

1) Prerequisites for the English major are English 75,
80, 105, and 106. Six of these hours will satisfy the
General Education Humanities requirements for the
Bachelor of Arts degree.

2) Twenty-four hours of English course work at the 200
and 300 level, including English 202, “Critical Ap-
proaches to Literature,” and English 350, “Texts and
Contexts.”

Of these twenty-four hours a minimum of fifteen hours

must be at the 300 level. Only nine hours at the 200 lev-

el may count towards fulfilling the major requirements.

Students ar strongly recommended to work closely with
their advisors in planning their major curriculum.

Bachelor of Arts

(Preparation for Teacher Certifica-

tion)

The student will fulfill the general requirements for
the Bachelor of Arts degree, except for foreign lan-
guage; the requirements for the English major, (teacher
certification); and the requirements for Missouri certifi-
cation in the teaching of English. See Education. Contact
the UMR English Department for advising. Students
preparing for Teacher Certification note the require-
ments for the English major are as follows:

1) English 75, 80, 105, 106.

2) Fifteen hours of course work at the 200 or 300 lev-
el in English and American literature, including two
courses in English Literature before 1800; one
course in English Literature after 1800; and two
American Literature courses, including literature for
adolescents.

3) Six hours of linguistics.

4) Capstone course for the major: English 350.

5) Twelve hours of writing, including a course in the
teaching of writing. Six of these hours will also be
satisfied by the General Education Composition re-
quirement for the B.A. degree; three of these hours
will also be satisfied by the capstone course.

6) A minimum of fifteen hours must be at the 300
level.
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English Minor Curriculum
English offers five minors:

D)

2)

3)

4)

5)

Literature. To complete this minor, students must
take 12 hours of Literature courses offered by the
English Department; at least 9 hours of these must
be at the 200 or 300 level.

Writing. To complete this minor, students must
take English 281, Theory of Written Communica-
tion, plus 9 hours selected from the following cours-
es: English 60, 65, 70, 160, 260, 302, 305, or 306.
Technical Writing. To complete this minor, students
must take English 65, 240, and 260 plus six addition-
al hours of electives selected in consultation with their
minor advisors in the English Department.
Literature and Film. The minor requires 12 hours,
including the following required courses: Art 85:
Study of Film (3) and the core course, English 177;
Literature and Film (3). In addition, students will take
6 hours of electives in the field of literature and film
studies. These electives can include but are not lim-
ited to Art 255: Script to Screen (3); English 278;
Thematic Studies in Literature and Film (3); English
279: Genre Studies in Literature and Film; Art 250:
Thematic Studies in Film and Literature (3); and Art
251: Genre Studies in Film and Literature (3).
American Studies. The minor requires 15 hours,
including English 178, Introduction to American
Studies and English 378, The American Experience.
In addition, the student, in consultation with the mi-
nor advisor, will select three courses, one of which
must be at the 300 level, from the areas of Ameri-
can art, history, literature, music, or philosophy.

All students who minor in English must have a mi-
nor advisor in the English Department, must com-
plete a minor form, and must file it with the English
Department. (English 20 Exposition and Argumen-
tation cannot be counted toward an English minor.)

English Courses

001

002

003

IEP Basic ESL Skills (0.0 Hours) Focuses on ba-
sic reading comprehension with basic vocabulary
development, and on listening comprehension.
The primary focus of this course is on the devel-
opment of functional proficiency. For non-native
speakers of English. Prerequisites: By placement
examinations in ALI; accepted student to UMR.
The IEP Program will assess fees for this course.
IEP Grammar through Writing (0.0 Hours)
Presents basic English grammar to promote a be-
ginning-level understanding of the structure and
workings of the English language. Introduces ba-
sic writing applications. For nonnative speakers of
English. Prerequisites: By placement examina-
tions in ALI; accepted student to UMR. The IEP
Program will assess fees for this course.

IEP Core ESL Skills (0.0 Hours) Focuses on
reading comprehension including vocabulary de-
velopment, and on listening comprehension
through basic academic applications. For non-na-
tive speakers of English. Prerequisites: By place-

004

005

006

007

008

010

011

020

060

065

ment examinations in ALIl; accepted student to
UMR. The IEP Program will assess fees for this
course.

IEP Writing & Grammar (0.0 Hours) Introduces
more complex writing applications, focusing on
basic academic requirements. Focuses on more
complex aspects of English grammar. For non-na-
tive speakers of English. Prerequisites: By place-
ment examinations in ALIl; accepted student to
UMR. The IEP Program will assess fees for this
course.

IEP Academic ESL Skills (0.0 Hours) Focuses on
reading comprehension using academic reading
materials, on development of academic vocabu-
lary, and on listening comprehension using aca-
demic-level lectures. For non-native speakers of
English. Prerequisites: By placement examina-
tions in ALIl; accepted student to UMR. The IEP
Program will assess fees for this course.

IEP ESL Writing Workshop (0.0 Hours) Focus-
es on developing academic writing applications.
For nonnative speakers of English. Prerequisites:
By placement examinations in ALI; accepted stu-
dent to UMR. The IEP Program will assess fees for
this course.

IEP American English Articulation (0.0 Hours)
Students who need specific instruction and prac-
tice in pronunciation receive heavy drills and ac-
tivities to improve their articulation of American
English. For non-native speakers of English. Pre-
requisites: By approval; accepted student to UMR.
The IEP Program will assess fees for this course.

IEP ESL Conversation, Discussion, Presenta-
tion (0.0 Hours) Students who need intense prac-
tice in verbal activities participate in numerous
varied activities to further develop their verbal
skills. For non-native speakers of English. Pre-
requisites: By approval; accepted student to UMR.
The IEP Program will assess fees for this course.

English as a Second Language-1 (Variable) El-
ementary English for non-English speakers. Con-
versation and reading. A study of English recom-
mended for international students during their
first semester in the United States.

English as a Second Language-11 (Lect 3.0)
Elementary English Il for non-English speakers. A
course concurrent with or subsequent to ESL I,
designed to provide more intensive instruction in
conversation and reading for international stu-
dents.

Exposition and Argumentation (Lect 3.0)
Practice in college level essay writing.

Writing and Research (Lect 3.0) Practice in
techniques of analytical writing and in methods of
research. Prerequisite: English 20.

The Technical Writer in Business and

Industry (Lect 3.0) Introduction to the role of
professional technical writer in business and
industry and practice in methods of developing
technical materials such as operation and main-
tenance manuals, field bulletins, grant proposals,
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070

075

080

100

101

102

105

106

160

177

178

200

201

202

inserts, or other technical
Prerequisite: English 20.
Creative Writing (Lect 3.0) Practice in forms and
techniques of poetry and prose fiction, with spe-
cial attention to narrative development. Prerequi-
site: English 20.

British Literature 1: The Beginnings to 1800
(Lect 3.0) A survey of works and authors that ex-
plores the way these works represent the chrono-
logical period and express the individual concerns
and techniques of those authors.

British Literature 11: 1800 to Present (Lect
3.0) A survey of works and authors that explores
the way these works represent the chronological
period and express the individual concerns and
techniques of those authors.

Special Problems and Readings (Variable)
Problems or readings on specific subjects or proj-
ects in the department. Consent of instructor re-
quired.

Special Topics (Variable) This course is designed
to give the department an opportunity to test a
new course. Variable title.

World Literature I: From the Beginnings to
the Renaissance (Lect 3.0) A survey of repre-
sentative works and authors from the world’s cul-
tures. (Excludes British and American works).
American Literature: 1600 to 1865 (Lect 3.0)
A chronological survey that explores the ways the
literature represents the concerns of individual
authors as well as the history of literature.
American Literature: 1865 to Present (Lect
3.0) A chronological survey that explores the
ways the literature represents the concerns of in-
dividual authors as well as the history of litera-
ture.

Technical Writing (Lect 3.0) The theory and
practice of writing technical papers and reports in
the professions. Prerequisites: English 20 and
second-semester junior standing.

Literature and Film (Lect 3.0) This course will
examine intertextual connections between litera-
ture and film, in terms of such things as adapta-
tions, narrative technique and theory, genre,
theme, and ideological movements. Prerequisite:
English 20.

Introduction to American Studies (Lect 3.0)
Introduces the core subjects as well as the meth-
ods and theories that constitute the field of Amer-
ican Studies.

Special Problems and Readings (Variable)
Problems or readings on specific subjects or proj-
ects in the department. Consent of instructor re-
quired. Problems or readings on specific subjects
or projects in the department. Consent of in-
structor required.

Special Topics (Variable) This course is designed
to give the department an opportunity to test a
new course. Variable title.

Critical Approaches to Literature (Lect 3.0)
Study and application of the terminology and crit-

publications.

210

212

213

215

225

227

230

240

245

260

278

ical approaches used in understanding literary
forms and genres.

Seminar (Variable) Discussion of current topics.
Prerequisites: English 20 and a semester of col-
lege literature.

Children’s Literature (Lect 3.0) Introduction to
the study and teaching of children’s literature.
Emphasis on historical developments, multi-cul-
tural issues and works. Computer intensive. Pre-
requisites: English 20 and one semester of college
literature. (Co-listed with Education 212)
Literature for Adolescents (Lect 3.0) Primarily
intended for teacher certification students. Selec-
tion and organization of materials for teaching lit-
erature to adolescents. Emphasizes literature
written for adolescents and includes a unit of lit-
erature of American ethnic groups. Prerequisites:
English 20 and a semester of college literature.
Literature by Women (Lect 3.0) A study of writ-
ings by women, emphasizing major writers and
the development of a female literary tradition.
Prerequisites: English 20 and a semester of col-
lege literature.

Science Fiction and Fantasy Literature (Lect
3.0) A study of short stories, poems, or novels
which represent the development and the tech-
niques of the science fiction-fantasy genre. Pre-
requisites: English 20 and a semester of college
literature.

Fantasy Literature (Lect 3.0) A study of the de-
velopment of fantasy literature in the nineteenth
and twentieth centuries. The primary focus will be
on novels, especially the work of J.R.R. Tolkien.
Prerequisites: English 20 and a semester of col-
lege literature.

Black American Literature (Lect 3.0) The his-
tory and development of black literature in Amer-
ica, with special emphasis upon contemporary
achievements. Prerequisites: English 20 and a
semester of college literature.

Layout and Design (Lect 3.0) Theory and prac-
tice of layout and design for print and electronic
media. Prerequisite: English 65.

American Crime and Detective Fiction (Lect
3.0) An introduction survey of American crime lit-
erature emphasizing the works of Hammett,
Chandler, and James M. Cain to the more recent
“true crime” tradition beginning with Capote’s In
Cold Blood. Prerequisites: English 20 and a se-
mester of college literature.

Practicum in Technical Writing (Lect 3.0)
Practice in writing, editing, and designing layouts
of technical publications using the personal com-
puter for desktop publication. Prerequisite: Eng-
lish 65 or English 240.

Thematic Studies in Literature and Film (Lect
3.0) Topics examine different thematic relation-
ships between literature and film (e.g. Poe and
Hitchcock, Shakespeare on film, etc.) announced
at time of registration. Prerequisites: English 20
and semester of college literature, or English 177.
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Theory of Written Communication (Lect 3.0)
Major critical and conceptual approaches to writ-
ten communication theory; includes semantics,
history of print media, visible language, gram-
mars, discourse theory, socio-linguistics reception
theory, stylistics. Prerequisites: English 20 and a
semester of college literature.

Special Problems (Variable) Problems or read-
ings on specific subjects or projects in the depart-
ment. Consent of instructor required.

Special Topics (Variable) This course is designed
to give the department an opportunity to test a
new course. Variable title.

Advanced Composition (Lect 3.0) Instruction
and practice in writing expository essays of sub-
stantial content and skill, with particular empha-
sis on the rhetorical applications of recent findings
in language research. Papers required will include
critical analyses of literary works, and library re-
search. Prerequisite: English 60 or 160.
Internship (Variable) Internship will involve stu-
dents applying critical thinking skills and discipline
specific knowledge in a work setting based on a
project designed by the advisor and employee.
Activities will vary depending on the student’s
background and the setting. Prerequisite: Senior
status; must have completed 24 hours in the ma-
jor.

History and Structure of the English Lan-
guage (Lect 3.0) An introduction to the study of
the English language and its history through Old
English, Middle English, and Modern English. Pre-
requisite: English 20.

A Linguistic Study of Modern English (Lect
3.0) A descriptive analysis of Modern English—its
phonology, grammar, and vocabulary. Prerequi-
site: English 20.

Seminar (Lect 3.0) Discussion of current topics.
Prerequisites: English 20 and a semester of col-
lege literature.

Teaching and Supervising Writing (Lect 3.0)
Students will study contemporary and traditional
approaches to writing instruction. The course will
give students practice in applying composition
theory and research to development of teaching
methods, including course syllabi and assign-
ments. Prerequisite: 6 hours of college level writ-
ing courses.

Survey of Old and Middle English Literature
(Lect 3.0) Survey of Old English poetry in trans-
lation and Middle English literature (excluding
Chaucer) through Malory. Special emphasis on
culture and language with some attention given
to modern reinterpretation of medieval works.
Prerequisites: English 20 and a semester of col-
lege literature.

Chaucer (Lect 3.0) A study of Chaucer as a nar-
rative poet by an intensive examination of The
Canterbury Tales and Troilus and Criseyde. Pre-
requisites: English 20 and a semester of college
literature.
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Sixteenth Century English Literature (Lect
3.0) A survey of the poetry and prose of England
from 1500 to 1600. Prerequisites: Engli