School of Accountancy

Department Head: Larry M. Walther
Location: Business 511

Phone: (435) 797-8697

FAX: (435) 797-1475

E-mail: maryann.clark@usu.edu

WWW: http://www.huntsman.usu.edu/acct/

Director of Graduate Accounting Programs:
Ryan E. Larkin, Business 518, (435) 797-3958,
ryan.larkin @usu.edu

Undergraduate Advisor:
Joslyn M. Heiniger, Business 309, (435) 797-2272,
joslyn.heiniger@usu.edu

Degrees offered: Bachelor of Science (BS), Bachelor of Arts (BA) in
Accounting; Master of Accounting (MAcc); participates in Master of
Business Administration (MBA)

Undergraduate options: A dual major in Accounting and Economics
is available.

Graduate specializations: MAcc—Professional Accountancy,
Taxation, Personal Financial Planning, Information Systems, and
Finance. MBAs with specializations in Accounting and Personal
Financial Planning are offered in the Huntsman School of Business
(see MBA—Accounting and MBA—Personal Financial Planning
programs).

Undergraduate minors offered: Accounting and Personal Financial
Planning

Undergraduate Programs

Mission

The mission of the USU School of Accountancy is to: (1) develop
effective accounting and business leaders who are committed to
professional excellence and ethical conduct, (2) advance accounting
knowledge through theory development and accounting practice
improvement, and (3) provide leadership and service to the University
and professional community.

Objectives

The objective of the School of Accountancy is to provide high-quality
preparation for professional accounting careers in industry, public
accounting, and other organizations. The undergraduate programs
are devoted to providing basic conceptual accounting, information
systems, and business knowledge, along with general education, as

a well-rounded foundation for career development. The fostering of
active student organizations is fundamental to the career-development
process for on-campus programs.

The accounting curriculum is designed to help students prepare to
meet changes in social, economic, and technological development.
Academic course requirements for the bachelor’s degrees include
University Studies coursework, as well as supporting courses in
mathematics, economics, management information systems, business
communications, business administration, accounting, and information
technology. The programs provide an opportunity to choose from a
number of elective courses to broaden educational backgrounds and
enhance employment opportunities.
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Career Opportunities

Practice in the profession of accounting has become more complex,
with computerized information and accounting systems becoming
an integral part of the various accounting and business functions.
University training is essential to prepare for high-level accounting
careers in business, government, and public accounting.

Graduates of the accounting program find employment in a variety of
industrial companies, nonbusiness and government agencies, and
both large and small public accounting and business advisor firms.
Graduates hold all levels of positions within organizations, including
supervisors, managers, partners, controllers, financial vice presidents,
and chief executive officers. Nonbusiness units and government
agencies, such as the Utah State Auditors Office, the Federal Bureau
of Investigation, and the Internal Revenue Service, provide jobs in
many varied accounting functions.

Departmental Honors

See Honors in Business description in the Huntsman School of
Business section of this catalog (page 124).

Learning Objectives and Assessment

Assessment information for the School of Accountancy can be found
online at:
http://lwww.huntsman.usu.edu/acct/assessment/index.cfm

Requirements

Huntsman School of Business

Admission Requirements

All students majoring in accounting must satisfy the Huntsman School
admission requirements, provided on pages 124-125. Academic
advising about these requirements is available in the Huntsman

School of Business Programs and Advising Center, Business 309. All
students enrolled at USU are required to satisfy the General Education
requirements and the University Studies Depth Education requirements
of the University, as described on pages 67-75 of this catalog.

Matriculation Requirement and Transfer
Limitation

No more than 15 USU Huntsman School of Business credits (ACCT,
BUS, FIN, MGT, MIS), numbered 2000 and above, earned as a
nonbusiness major (before acceptance into the Huntsman School)
can be applied to a Huntsman School degree. More than 15 business
credits can be transferred from other accredited institutions. However,
additional USU Huntsman School credits added to previously earned
transfer business credits may not exceed a combined total of 15.
Furthermore, to earn a bachelor’s degree in a Huntsman School
major, at least 50 percent of the required Huntsman School credits
must be earned from coursework taken from the Utah State University
Huntsman School of Business.

USU Credits and Business Credits

At least 30 of the last 60 semester credits must be taken from Utah
State University, at least 20 of which must be completed in upper-
division courses, of which at least 10 credits must be completed in
courses required by the student’s major. At least 50 percent of the
Huntsman School credits required for a Huntsman School degree
must be taken from the Utah State University Huntsman School or its
departments, which include: School of Accountancy, Economics and
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School of Accountancy

Finance, Management, and Management Information Systems. At
least 12 credits of 3000-level or above accounting courses must be
completed through the USU School of Accountancy.

Accounting Admission Requirements

In addition to meeting the Huntsman School of Business requirements,
students must have achieved a cumulative overall GPA of 3.0 or higher
and have earned a grade of B or better in ACCT 2010 before they will
be allowed to enroll in ACCT 3110 or 3310.

General Instructions for

all Accounting Majors

Since some accounting courses are not offered every semester and
many have prerequisites, students should plan their program at least a
year ahead.

Accounting Major Requirements

For a bachelor’s degree in accounting, students must complete at least
120 credits, including at least 30 credits in accounting and at least 90
credits in nonaccounting courses. At least 12 credits of upper-division
accounting courses must be completed through the USU School of
Accountancy. To qualify for graduation as an accounting major, a
student must have an accounting and an overall GPA of at least 2.5.
All accounting majors are required to complete the General Education
requirements and the University Studies Depth Education requirements
(see pages 67-75), the Pre-Business course requirements, the
Huntsman School of Business Core, and the Required Accounting
Courses.

Pre-Business Course Requirements (13 credits)
ECN 1500 (BAI) Introduction to Economic Institutions, History, and

PrinCiples (F,SP,SU) ....c..iiiiiiiiiiiiiteeseeeee et 3
MATH 1100 (QL) Calculus Techniques (F,Sp,Su) .......ccccvevvveriirneeninen. 3
STAT 2300 (QL) Business Statistics (F,Sp,Su) ......ccccoovrieeriiinecnncene. 4
PSY 1010 (BSS) General Psychology (F,Sp,Su) (3 cr) or
SOC 1010 (BSS) Introductory Sociology (F,Sp) (3 Cr) ..ccccvevveriveeninenne. 3

Huntsman School of Business Core (37 credits)
ACCT 2010 Survey of Accounting | (F,Sp,Su)........ccccerviiniiiiiiniiinieens
ACCT 2020 Survey of Accounting Il (F,Sp,Su).......ccccceviiniiiiiiniiininens
BUS 3250 Discussions With Business Leaders (F,Sp) ........ccccceeveeen.
ECN 2010 (BSS) Introduction to Microeconomics (F,Sp,Su) ..
ECN 3400 International Economics for Business (F,Sp,Su)..................
FIN 3400 (Ql) Corporate Finance (F,Sp,Su).......ccccceiiiniiiiicniiiieenen.
MGT 2050 Legal and Ethical Environment of Business (F,Sp,Su).

MGT 3110 Managing Organizations and People (F,Sp,Su)................... 3
MGT 3500 Fundamentals of Marketing (F,Sp,Su).......cccccveevveniirneennen. 3
MGT 3700 Operations Management (F,Sp,Su).......cccccovevrieeniinneennen. 3

MGT 4880 (Cl) Business Strategy in an Entrepreneurial Context
(F,Sp,Su) (3 cr) or
MGT 4890 (Cl) Business Strategy in a Global Context

[(RST o RS10) I X o o USRS 3
MIS 2100 Principles of Management Information Systems (F,Sp,Su)...3
MIS 2200 (Cl) Business Communication (F,Sp,Su).........ccccccevvvrrveennnen. 3

Required Accounting Courses (24 credits)
ACCT 3110 Intermediate Financial Accounting and Reporting |
LS ST ISR 3
ACCT 3120 Intermediate Financial Accounting and Reporting Il
(ST <22 1 ) SRR
ACCT 3310 Strategic Cost Management (F,Sp,Su) ..
ACCT 3410 Income Taxation | (F,Sp,Su) .....cccccereviiiiiniiiiiiiiic e
ACCT 4200 Advanced Accounting (F,SP)......ccceerveeriiniiiniieiie e
ACCT 4410 Income Taxation Il (F,Sp)
ACCT 4500 Accounting Information Systems (F,Sp)........ccccccevrivrnieens
ACCT 4510 Auditing Principles and Techniques (F,Sp) .......ccccoevveiien. 3
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Four-Year Degree Plan (8 Semesters)
A four-year degree plan for the Accounting major can be found at:
http://www.usu.edu/degreeplans/

Accounting Minor (18 credits)

Students seeking a minor must be approved by the School of
Accountancy and must achieve a 2.5 grade point average for
accounting courses taken. Courses required for this minor may not be
taken Pass/Fail.

Students with a major in an area other than accounting may qualify for
an accounting minor by completing 18 semester credits as follows:

ACCT 2010 Survey of Accounting | (F,Sp,Su).......ccccueiiianiiiiiiiiieienne 3
ACCT 2020 Survey of Accounting Il (F,Sp,Su).......cccceeieiniiiiiniiieiens 3
ACCT 3110 Intermediate Financial Accounting and Reporting |
(ST TS 10 ISR PP 3
ACCT 3120 Intermediate Financial Accounting and Reporting I
(ST TS 10 ISP 3
ACCT 3310 Strategic Cost Management (F,Sp,Su).......cccceeveriieeninnne 3
ACCT 3410 Income Taxation | (F,Sp,Su) (3 cr) or
ACCT 4500 Accounting Information Systems (F,Sp) (3 Cr).....cccceeeueenee 3

Personal Financial Planning Minor (15 credits)
Students seeking a minor in personal financial planning must be
approved by the School of Accountancy and must achieve at least a
2.5 grade point average in the required courses. Courses required for
this minor may not be taken pass/fail. The required courses consist of
15 semester credits as follows:

ACCT 3410 Income Taxation | (F,Sp,SuU) .....ccocviiiiiiiiiieiiiiie e 3
PFP 3460 Fundamentals of Personal Investing (3 cr) or

FIN 4460 Investments (F,SP) (3 Cr) c.coveriiiiiiieiiece e
PFP 5060 Personal Financial Planning and Advising (F)...
PFP 5070 Retirement Planning (SP) ......cccveriieiieiiieiie e
PFP 5080 Estate Planning (SP)......ccccueerieriienieaieeriie e esee e

The courses above are registered with the Certified Financial Planner
(CFP) © Board of Standards. Students completing these courses will
qualify to sit for the comprehensive CFP © Examination.

Dual Major

Accounting and Economics Dual Major
Select 12 credits in economics in addition to the courses required for
an accounting major from the following:

ECN 3010 Managerial Economics (F,Sp) (3 cr) or

ECN 4010 Intermediate Microeconomics (Sp) (3 Cr)....cccceeveerieerieennnnn. 3
ECN 4020 Intermediate Macroeconomics (F,Sp) (3 cr) or

ECN 5000 Advanced Macroeconomic Topics (F) (3 Cr)..cccccvevieeiieennen. 3
Upper-division ECONOMICS €lectives. ..........cceeviiiiiiiieiiiiiieeieceeiee e 6

Second Bachelor’s Degree
in Accounting

Students seeking a second bachelor’s degree in accounting must be

approved by the School of Accountancy, must achieve an accounting
and overall grade point average of 2.5, and must complete the course
of study listed above for an accounting major. For further information,
refer to the Second Bachelor’s Degree text on page 79.
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Beta Alpha Psi

The objective of Beta Alpha Psi is to encourage and recognize
scholastic and professional excellence in the accounting profession.
Membership includes opportunities for self-development, service, and
association among members, faculty, and practicing professionals.
Beta Alpha Psi recognizes academic excellence, complements
members’ formal education, and encourages lifelong growth, service,
and ethical conduct. The organization has strict entry requirements, but
its members are the most eagerly sought-out by recruiters for the best
jobs in accounting. It is appropriate to include the Beta Alpha Psi honor
as a resume item for the entire span of one’s professional career. For
further information, see: http://www.usu.edu/bap/

Institute of Management Accountants

The Institute of Management Accountants (IMA) is a worldwide
organization comprised of management accounting and finance
professionals. USU’s student chapter of the IMA provides networking
and leadership opportunities for students pursuing accounting
careers in business entrepreneurship and industry. The local chapter
organizes professional meetings, social events, and service events
to assist students in developing and advancing their careers through
certification, education, networking, and the advocacy of the highest
ethical and professional practices. For further information see:
http://lwww.usu.edu/ima/

Financial Planning Association

The Financial Planning Association (FPA) is a national association

of financial planning professionals. The FPA student chapter

allows students to enjoy all of the benefits of FPA membership at

a significantly reduced cost. In addition, student members have
opportunities to develop leadership skills, attend informative
educational sessions, network with professionals, participate in service
activities, and serve as volunteer staff members at state and national
meetings of financial planning professionals. For further information,
see: http://www.usu.edu/fpsa/

Additional Information

For additional information about undergraduate programs and
requirements in the School of Accountancy, see the major requirement
sheet, which can be obtained from the School of Accountancy, or
accessed at: http://www.usu.edu/majorsheets/

Graduate Programs

The graduate programs provide greater breadth and depth in
accounting, taxation, information systems, and management to
develop a high level of understanding, skill, and leadership capability
to enter professional accountancy and related business careers.

The Master of Accounting (MAcc) and the Master of Business
Administration-Accounting Specialization (MBA-Accounting), offered
by the Huntsman School of Business, enable students to fulfill the
150-hour education requirement for CPA certification in Utah and most
U.S. jurisdictions.

Admission Requirements

See general admission requirements, pages 36-37. In addition,
candidates are selected based on the combined consideration of their
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score on the Graduate Management Admissions Test (GMAT) and their
grade point average from the previous 60 semester credits (90 quarter
credits) completed. Generally, 200 times the GPA plus the GMAT
score must total 1,150 or more. Additionally, for MAcc Programs,

the minimum acceptable GMAT score is at the 40th percentile and

the minimum GPA is 3.0. In addition, scores for each section of the
GMAT must be at least at the 40th percentile. For information about
admission to the MBA—Accounting Specialization Program, see
Admission Requirements for the MBA Program, page 194. Letters of
recommendation, professional experience, professional certification,
and leadership are also considered in admission decisions for all
accounting graduate programs. Students may apply for admission to
the graduate programs during their senior year of baccalaureate study.
USU accounting students may take graduate courses during their last
semester of undergraduate study, provided prerequisite courses have
been completed, they have been admitted into a graduate program,
and a split registration form is approved by the dean of the School of
Graduate Studies. (See Split Form Policy, page 113.)

Students with the equivalent of a USU undergraduate degree in
Accounting have completed all of the preparatory work for graduate
study. Students with less than the equivalent of the undergraduate
program are expected to make up the deficiencies. The director of
Graduate Accounting Programs will assist in necessary program
scheduling.

Graduate students are expected to maintain an overall GPA of 3.0 to
remain in the program.

Complete information relative to the details of the program and course
scheduling is available from the School of Accountancy.

Graduate Degree Programs

MAcc requirements for students who have completed all of the
preparatory work for graduate study

Program of Study

Students matriculated in the Master of Accounting degree must
complete an approved program of study consisting of at least 30
credits. This program must include completion of the MAcc Core
Requirements and one of the Areas of Specialization Requirements.
Details for each requirement type are provided in the following
paragraphs.

MAcc Core Requirements

The core courses required for this degree include: ACCT 6200, 6410,
6510, 6610; PFP 6560; and one additional approved elective course (3
credits).

Master of Accounting Specializations
In addition to meeting the MAcc Core Requirements, students must
complete requirements for one of the following specializations:

Professional Accountancy Specialization
Required courses for this specialization are: ACCT 6250, 6310, 6540,
and 6600.

Taxation Specialization
Required courses for this specialization are: ACCT 6420, 6440, 6460,
and one course chosen from PFP 6060, 6070, or 6080.

Personal Financial Planning Specialization

Students must complete PFP 6060, 6070, 6080, and one course
chosen from ACCT 6420, 6440, or 6460. In addition, students must
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complete, or have previously completed, the equivalent of PFP 3460 or
FIN 4460 (neither of these courses count as part of the 30-credit MAcc
degree requirement). This specialization satisfies the requirements to
sit for the national Certified Financial Planner (CFP) examination.

Information Systems Specialization
Students must complete ACCT 6500, 6600, and an additional 6 credits
of approved systems-related courses.

Finance Specialization
Complete ACCT 6310, plus 9 credits selected from approved finance-
related courses.

Accelerated Program for Nonaccounting
Undergraduate Majors

MAcc for nonaccounting undergraduate majors

(54 to 68 credits)

Candidates for this program must score at or above the 50th percentile
on all sections of the GMAT and have a 3.3 minimum GPA for the
last 60 semester credits. This program requires the successful
completion of the Business Core, plus an additional 54 credits. The
Business Core may be satisfied by taking the Accelerated Business
Core (13.5 credits), which is offered during summer semester only.
(See Accelerated Business Core text in the Master of Business
Administration (MBA) section, pages 194-195.) Students with
undergraduate degrees in business subjects (other than accounting)
need not take the Accelerated Business Core and therefore may earn
the MAcc in 54 credits. The 54 credits include: ACCT 3110, 3120,
3310, 3410, 4200, 4410, 4500, 4510, the MAcc Core Requirements,
and one of the MAcc areas of specialization.

MBA—Accounting Specialization

Students admitted to the USU MBA Program may earn an Accounting
Specialization by completing at least 12 approved 6000-level
accounting credits as part of their MBA program of study. To qualify
for this specialization, students must complete, or have previously
completed, the equivalent of ACCT 3110, 3120, 3310, 3410, 4200,
4410, 4500, 4510, 6200, 6510, and 6610.

MBA—Personal Financial Planning
Specialization

Students admitted to the MBA Program may earn a Personal Financial
Planning Specialization by completing the MBA Advanced Required
Courses (see MBA program description, pages 194-195), and the
following: PFP 6060, 6070, 6080; ACCT 3410; and PFP 3460 or

FIN 4460. This specialization satisfies requirements to sit for the
national Certified Financial Planner (CFP) examination.

Financial Assistance

Financial assistance is available in the form of President’s Fellowships,
Graduate School Fellowships, graduate assistantships, and special
School of Accountancy scholarships. Applications for assistance should
be made after the application for admission to the School of Graduate
Studies is filed, but before March 1 of each year. Application forms are
available from the School of Accountancy, and the awards are normally
announced by April 15.
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Professional Organizations
and Activities

Graduate students are encouraged to participate in professional
organizations, such as the USU chapters of Beta Alpha Psi (National
Honors Fraternity for Financial Information Professionals), the Institute
of Management Accountants, and the Financial Planning Student
Association. The Federation of Schools of Accountancy, the American
Institute of Certified Public Accountants, the Utah Association of
Certified Public Accountants, and other professional organizations
sponsor professional activities for accounting graduate students.

Accountancy Faculty

Professors

Larry M. Walther, department head, School of Accountancy; financial

Richard L. Jenson, ATK Thiokol Professor, information systems,
systems audit

I. Richard Johnson, Larzette G. Hale Professor, financial

Jay H. Price, Jr., Arthur Andersen Executive Professor, financial,
governmental, public utilities

Clifford R. Skousen, Ernst & Young Professor, international,
managerial, financial

Associate Professors

Jeffrey T. Doyle, George S. Eccles Chair in Capital Markets Research,
financial, capital markets

Rosemary R. Fullerton, managerial, cost

E. Vance Grange, tax, financial planning

Assistant Professors

Garth F. Novack, financial, tax

Christopher J. Skousen, financial, managerial, cost

Nate M. Stephens, auditing, corporate governance and
internal controls

Principal Lecturer
Franklin D. Shuman, financial, managerial

Lecturers

Ryan E. Larkin, tax, financial

Jack W. Peterson, auditing, financial
Dale G. Siler, business law, tax

Adjunct Professor
M. Kay Jeppesen, government contract accounting and administration

Professors Emeritus
James W. Brackner
Frank A. Condie
Larzette G. Hale

David H. Luthy
Richard L. Ratliff

Course Descriptions
Accounting (ACCT), pages 490-491

Personal Financial Planning (PFP), pages 630-631
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Department of Aerospace Studies

Department Head: Lieutenant Colonel Robert E. Herndon, Jr.
Location: Military Science Building, Room 107

Phone: (435) 797-8723

FAX: (435) 797-8733

E-mail: afrotc.det860@usu.edu

WWW: http://www.usu.edu/afrotc/

Undergraduate Programs

Objectives

Air Force ROTC provides educational experiences that develop skills
and attitudes vital to the career of an Air Force officer. The purpose of
the course is to give an understanding of the mission and the global
responsibilities of the United States Air Force. The academic phase
develops background in national and international affairs to help
understand and evaluate world events.

In addition, the curriculum includes experiences designed to stimulate
and develop an interest in the Air Force (e.g., orientation flights and
visits to Air Force bases); opportunities to apply the principles of
leadership, human relations, management, and staff work in practical
situations; and other related experiences.

Requirements

Physical Fitness and Medical
All students must meet the physical fitness and medical standards for
general military service.

Age Limitations

Pilot and navigator category applicants must enter undergraduate flying
training prior to age 30. AFROTC pilot and navigator candidates
must be scheduled for commissioning before reaching 29 years
of age. Other applicants must receive an enrollment allocation before
reaching age 30. The maximum age restriction may be waived for
individuals scheduled for commissioning after age 34, but prior to age
35. Public Law 88-647 prohibits commissioning or active duty entrance
after age 35. By law, scholarship recipients must be under age 31, as
of December 31 of the calendar year during which commissioning is
scheduled. Title 10, United States Code, Section 2107 does not
provide for waivers.

Academic Requirements

Successful completion of the four-, three-, or two-year Air Force ROTC
program is required to be commissioned as a Second Lieutenant in
the U.S. Air Force. Aerospace Studies classes are taken in addition to
the classes required for a bachelor’s degree. In some cases, ROTC
classes may be taken in conjunction with a master’s degree program.
The program taken is based on the number of years remaining until
graduation (e.g., a transfer student with two years remaining until
graduation would enroll in the two-year program). The courses, along
with the normal schedule for taking them for each of the programs, are
listed below:

Four-Year Program

First year:

AS 1010 Introduction to the Air Force Today............cccocveiiiiiicniieinnens 1
AS 1110 Leadership Laboratory |.........ccceoiiiiiiieniiiceeeeeeee 1
AS 1020 Introduction to the Air Force Today.
AS 1120 Leadership Laboratory I..........ccccooiiiiiinieniiinicicc e
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Second year:

AS 2010 The Evolution of U.S. Aerospace Power ...........ccccceeeiiierenns 1
AS 2110 Leadership Laboratory I...........occcceoriiiiiiiieiiieeeee s 1
AS 2020 The Evolution of U.S. Aerospace Power ...........ccccceeeiiieeens 1
AS 2120 Leadership Laboratory Il............ccccoriiiiiiiieiiieeeee s 1

Third year:

AS 3400 Field Training (4 WEEKS) .....ccueeiiiiiiiiiiieeiee e
AS 3010 Air Force Leadership and Management .............ccccceeiiienene
AS 3110 Leadership Laboratory Hl...........ccccoriieiiiiiiiiiiiee s
AS 3020 Air Force Leadership and Management .
AS 3120 Leadership Laboratory ll...........ccccoriiiiiiiiiniiieee s

Fourth year:

AS 4010 National Security Affairs/Preparation for Active Duty.............. 3
AS 4110 Leadership Laboratory IV ... 1
AS 4020 National Security Affairs/Preparation for Active Duty
AS 4120 Leadership Laboratory 1V ...

Three-Year Program
First year:

AS 1010 Introduction to the Air Force Today.........c.ccceeviiieiniiieiiienens 1
AS 2010 The Evolution of U.S. Aerospace Power ...........ccccceveiiieeens 1
AS 2110 Leadership Laboratory Il...........coocciiiiiiiniieieeee e
AS 1020 Introduction to the Air Force Today
AS 2020 The Evolution of U.S. Aerospace Power ...........ccccceeeniieeenne 1
AS 2120 Leadership Laboratory Il............cccceiriiiiiniiiiiiieeee e 1

Second year:

AS 3400 Field Training (4 WEEKS) .....ccueviiiiiiiiiie e
AS 3010 Air Force Leadership and Management .
AS 3110 Leadership Laboratory Il............ccccoiiiiiniiiiieeieeeeeee
AS 3020 Air Force Leadership and Management .............ccccceeiiieeene
AS 3120 Leadership Laboratory Hl............cccceiiiiiiiiieiieeieeeeeeee

Third year:

AS 4010 National Security Affairs/Preparation for Active Duty.............. 3
AS 4110 Leadership Laboratory [V ... 1
AS 4020 National Security Affairs/Preparation for Active Duty.............. 3
AS 4120 Leadership Laboratory 1V ..........ccccceiiiiiniiee e 1

Two-Year Program

First year:

AS 3500 Field Training (6 WEEKS) ......c..eveiiiiiiiiiiieieeeee e
AS 3010 Air Force Leadership and Management .
AS 3110 Leadership Laboratory Il...........ccccceoiiiiiiniiiiiiieeeeeeeee
AS 3020 Air Force Leadership and Management .............cccccceeviieeene
AS 3120 Leadership Laboratory Hl............ccccoeiiiiiiniiieieeeiieeeieeeee

Second year:

AS 4010 National Security Affairs/Preparation for Active Duty.............. 3
AS 4110 Leadership Laboratory [V ..........cccceoiiiiiiiiieeeeeeeeeeee 1
AS 4020 National Security Affairs/Preparation for Active Duty.............. 3
AS 4120 Leadership Laboratory 1V ..........ccccceiiiiiniiieiieeeiee e 1

Summer Training

AS 3500 is a prerequisite for cadets entering the Air Force ROTC two-
year program. Training will be given at an Air Force base and will last
six weeks. Up to 6 credits may be granted for this training.

All cadets in the three- and four-year programs will attend a four-week
summer training camp. Attendance at this camp is usually between
the sophomore and junior year at a selected Air Force base. Up to 4
credits may be granted for this training.
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Leadership Laboratory

A Leadership Laboratory period is required each week during the fall
and spring semesters for each year of aerospace studies. Interested
students should check the current Schedule of Classes for the
Leadership Laboratory schedule.

Minor
A minor in Aerospace Studies may be awarded upon completion of
commissioning requirements.

Veterans

A veteran may apply for the Air Force ROTC program if he or she

can complete the program prior to reaching age 30, with a year for
year waiver up to age 35 for each year of active duty service. (The
waiver does not apply to the maximum age at graduation to enter flight
training of 29.) The general military course (first two years) may be
waived for prior military service. However, veterans must successfully
complete AS 3400 prior to entering the two-year program.

Commitment

Most officers have a four-year commitment. However, pilots have a
commitment of ten years after pilot training, and navigators have a
commitment of six years after their training. Air battle managers have a
six-year commitment.

Future Educational Benefits

During the senior year, a cadet may request a delay to active duty to
continue studies toward a graduate degree. The length of the delay
depends upon the student’s request and the Air Force needs.

Through a variety of Air Force programs, officers may continue their
education after going on active duty. Most bases have extensive on-
base graduate college programs. The Tuition Assistance Program will
pay 100 percent of tuition costs. ROTC graduates may also be eligible
for the Montgomery GI Bill.

The Air Force Institute of Technology provides full-time graduate study
for selected officers. Some classes are taught in residence at the
institute’s campus at Wright-Patterson Air Force Base in Ohio, and
others are taught at civilian universities.

Many officers make the Armed Forces their career, but some use the
skills and training obtained in military service for civilian jobs. Most
private businesses and government agencies require the same basic
skills that are needed for jobs in military service. Air Force training and
experience provide excellent leadership skills and can be a valuable
asset in obtaining civilian employment.

Additional Information

For additional details about requirements for the Aerospace Studies
program, see the major requirement sheet, which can be obtained from
the department, or accessed at:

http://www.usu.edu/majorsheets/

148

Scholarships and Financial Aid

Scholarships

Air Force ROTC scholarships are available on a competitive basis in
four-, three-, or two-year awards. These scholarships provide up to full
tuition, laboratory and incidental fees, plus an allowance for textbooks.
Eligible USU students should apply to the Department of Aerospace
Studies at USU.

The High School Scholarship Program (HSSP) for high school students
is announced annually through the Air Force ROTC website at:
http://www.afrotc.com. This website contains information regarding
eligibility requirements and application procedures, as well as an online
application. Generally, students must use the online application.
However, in the rare case that this is not possible, HQ AFROTC/DOR
will work out an alternative application plan on a case-by-case basis.
Students must apply by December 1 of their senior year in high school.

In addition, all students on contract (either on an Air Force ROTC
scholarship or contracted in the POC) receive a tax-free stipend of
$300-500 for each month during the school year.

Uniforms and Texts
All Air Force ROTC texts and uniforms are furnished at no expense to
the student.

Miscellaneous Information

Career Opportunities

To meet the challenges, keep up with technological advancements,
and explore the opportunities of the ever-broadening horizons

in the aerospace age, officers possessing a variety of skills are
required by the Air Force. Interested students should contact the
Aerospace Studies Department for information on the Air Force career
opportunities related to their academic major.

Aerospace Studies Faculty

Professor
Lt. Colonel Robert E. Herndon, Jr.

Assistant Professors
Major Kirstin L. Plagge, Commandant of Cadets
Captain Kregg A. Smith, Unit Admissions Officer

Information Manager
Technical Sergeant Holly A. Unger

Personnel Specialist
Technical Sergeant Allan L. Arcia

Course Descriptions

Aerospace Studies (AS), pages 505-506

Utah State University 2009-2010 General Catalog



Department of Agricultural Systems Technology and Education

Department Head: Bruce E. Miller

Location: Agricultural Systems Technology and Education 101C
Phone: (435) 797-2230

FAX: (435) 797-4002

E-mail: bruce.miller@usu.edu

WWW: http://www.usu.edu/aste/

Agricultural Systems Technology, Agricultural Education, and
Agricultural Machinery Technology Advisor:
Eric B. Worthen, ASTE 113, (435) 797-7091, eric.worthen@usu.edu

Family and Consumer Sciences Education Advisor:
Luella Oaks, Family Life 303A, (435) 797-1565,
luella.oaks@usu.edu
fcseadvising@aggiemail.usu.edu

Degrees offered: Bachelor of Science (BS) in Agricultural Education;
BS in Agricultural Communication and Journalism (offered jointly with
Journalism and Communication Department); BS, Master of Science
(MS) in Agricultural Systems Technology; BS in Family and Consumer
Sciences Education; Associate of Applied Science (AAS) in Agricultural
Machinery Technology; One-year Certificate in Agricultural Machinery
Technology

Undergraduate emphases: BS—Agricultural Systems Technology:
Agribusiness and Agricultural Mechanization

Graduate specializations: MS—Agricultural Extension Education,
Agricultural Mechanization, Family and Consumer Sciences Education
and Extension, International Agricultural Extension, and Secondary
and Postsecondary Agricultural Education

Undergraduate Programs

Objectives

The programs offered in the Agricultural Systems Technology and
Education Department are for students who are preparing for positions
as family and consumer sciences or agricultural education teachers,
as well as for positions in family and consumer sciences education or
agricultural extension, agricultural mechanization, agribusiness and
communication, and agricultural production and management.

The facilities for these programs include laboratories with specially
designed equipment for practical instruction in agricultural systems
and mechanization, including computer applications, agribusiness,
agricultural buildings, engines, electricity, hydraulics, machinery, and
repair welding. Family and Consumer Sciences Education students
use laboratories equipped for instruction in secondary education,
clothing production, textile science, early childhood education, nutrition,
and interior design.

Requirements

Departmental Admission Requirements
Admission requirements for the Department of Agricultural Systems
Technology and Education are the same as those described for the
University on pages 30-35. Students in good standing may apply for
admission to the department.

Bachelor of Science in Agricultural Education
Preparation in Agricultural Education includes technical agriculture,
economics, and business. Students selecting the teaching option will
also enroll in principles and techniques of teaching courses.
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Students interested in teaching agricultural production and processing,
agricultural mechanics, horticulture, or natural resources will be guided
into areas of their major interest. Agricultural backgrounds or summer
agricultural experiences are necessary for teacher certification.

An application for admission to teacher education should ordinarily be
completed before the junior year (see Emma Eccles Jones College of
Education and Human Services requirements, page 128). Approval
for admission to teacher education is a prerequisite to enroliment

in education and psychology courses. A 2.75 GPA is required for
admission to the teacher education program.

Requirements for the Bachelor of Science in Agricultural Education
are listed briefly. For more detailed information on courses and the
recommended sequence for taking them, see the major requirement
sheet available from the Agricultural Systems Technology and
Education Department.

The Agricultural Education major involves four teaching areas, which
correspond with the Utah agricultural education program model
design. Students must complete the University Studies requirements
(see pages 67-75). In addition, students must complete the following
courses in preparation for teacher licensure:

Professional Education (14 credits)

SCED 3100 Motivation and Classroom Management (F,Sp) ................ 3
SCED 3210 (CI/DSS) Educational and Multicultural Foundations

LS ) SRR 3
SCED 4200 (Cl) Reading, Writing, and Technology (F,Sp) ........cccveu... 3
SCED 4210 Cognition and Evaluation of Student Learning (F,Sp) ....... 3
SPED 4000 Education of Exceptional Individuals (F,Sp,Su)................. 2

Agricultural Education (26 credits)
ASTE 2710 Orientation to Agricultural Education (F)..........ccccccoeveien. 2
ASTE 3100 Leadership Applications in Agricultural Science,
Management, and Development (SP) ......coovevrovierierneenieeee e
ASTE 3240 (CI) Teaching in Laboratory Settings (Sp).......ccccocevvvvriieene
ASTE 3300 Clinical Experience | in Agricultural Education (Sp)...........
ASTE 3620 Managing the FFA and SAE Programs (Sp) .......cccocevevuen.
ASTE 4150 (Cl) Methods of Teaching Agriculture (F).........cccccevviiinns

ASTE 4300 Clinical Experience Il in Agricultural Education (F)............ 1

ASTE 5500 Agricultural Education Secondary Curriculum Seminar
(5] o) TSSOSO 2

ASTE 5630 Agricultural Education Student Teaching in Secondary
SCHOOIS (SP) .urieirieiee ittt 10

All students in the Agricultural Education major will complete a core of
technical agricultural courses to include:

ASTE 3050 (Cl) Technical and Professional Communication

Principles in Agriculture (F,SP) .....cccooeeiiiiiiiiiierieeee e 3
ASTE 3080 Compact Power Units for Agricultural and Turfgrass

APPHICAtIONS (SP) c.vveeveiitieiei et 3
ADVS 1110 Introduction to Animal Science (F,Sp).....c.cccceevveviiriiennens 4

BIOL 1610 Biology | (F)..eeoveeieieieieiieeiesieeesie e
CHEM 1110 (BPS) General Chemistry | (F,Sp)
SOIL 3000 Fundamentals of Soil Science (F,Sp).....cc.cceeeevviinecnncenn. 4

Students are required to designate a program emphasis for the
following areas: Production and Processing; Agricultural Systems;
Horticulture; and Natural Resources. Approximately 50 credits in a
technical agriculture specialization are required in each of the four
program area choices.
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Emphasis Areas (52-57 credits)
These emphasis areas will not appear on a student’s transcript. They
are emphasis areas approved by the Utah State Office of Education.

Production and Processing (52-53 credits)
ADVS 1110 Introduction to Animal Science (F,Sp)......ccccovviiiiriiiiennenne
ADVS 4560 (Ql) Principles of Animal Breeding (F)....
ADV'S COUMSE ...ttt s
APEC 3010 Introduction to Agricultural Economics

and Agribusiness (Sp) (3 cr) or

APEC 3020 Firm Finance and Records Analysis (Sp) (3 Cr)......cccccuee... 3
ASTE 2200 Electricity in Agricultural Systems (Sp) .....cccceeeevieiiieeieenne 3
ASTE 2830 Agribusiness Sales and Marketing (F) ........cccccoooiiiiiinnns 3
ASTE 3030 Metal Welding Processes and Technology in

AGHCURUIE (F) .t 3

ASTE 3040 (Ql) Fabrication Practices in Agricultural Buildings (Sp)...2
ASTE 3050 (Cl) Technical and Professional Communication

Principles in Agriculture (F,SP) .....ccoooieiiiiiiiiiee e 3
ASTE 3080 Compact Power Units for Agricultural and Turfgrass

APPIICAtIONS (SP) cnveeiueieiieeiee et 3
BIOL 1610 Biology | (F)...coveiieiiiiieiieiiieieeec e 4
CHEM 1110 (BPS) General Chemistry | (F,Sp)......ccccoevviieiiiiiieiinne. 4
PLSC 3050 Greenhouse Management and Crop Production (Sp) ....... 4
PLSC 3700 Plant Propagation (F)........cccccoeiiiiiieiieiieiie e 4

PLSC COUrSE .....cvviiiiiiiiciicic e
SOIL 3000 Fundamentals of Soil Science (F,Sp)

Horticulture (55 credits)
ADVS 1110 Introduction to Animal Science (F.Sp)......ccccoveiiiiriiiniinens 4
ASTE 2830 Agribusiness Sales and Marketing (F) ........cccccooooiiiiiinns 3
ASTE 3040 (Ql) Fabrication Practices in Agricultural Buildings (Sp)....2
ASTE 3050 (Cl) Technical and Professional Communication

Principles in Agriculture (F,SP) ......c.oooieiiiiiiiiieie e 3
ASTE 3080 Compact Power Units for Agricultural and Turfgrass

APPLICAtIONS (SP) cuveeiueieiieiiee et
BIOL 1610 Biology | (F)...coveiieiiiieiieeiieieeieee e
CHEM 1110 (BPS) General Chemistry | (F,Sp).......cccccceeveenne
PLSC 2200 Pest Management Principles and Practices (Sp)
PLSC 2600 Annual and Perennial Plant Materials (F) ..........c.cccccceeieen.
PLSC 2620 Woody Plant Materials: Trees and Shrubs for the

LandSCape (F) ..c..eooiieiieiiie et 3
PLSC 3010 Basic Flower Arranging (F)

(offered through Distance Education only) ..........c.cccoceiiienieeieennnen. 2
PLSC 3050 Greenhouse Management and Crop Production (Sp) ....... 4
PLSC 3300 Residential Landscapes (Sp)......ccccvereeaieeniraiiienieeieeaiennn 3
PLSC 3700 Plant Propagation (F)
PLSC 3800 Turfgrass Management (F) ........ccccoririiiniiniiieiieeeeenn 3
PLSC 4500 Fruit Production (Sp)......cccceeeeeriiiiieeniieeiee e 3
SOIL 3000 Fundamentals of Soil Science (F,Sp)......ccccoveveiiriiieenenne. 4

Agricultural Systems (54 credits)
ADVS 1110 Introduction to Animal Science (F,Sp).....ccccceveeiiiieiiiniinene 4
APEC 3010 Introduction to Agricultural Economics

and Agribusiness (Sp) (3 cr) or

APEC 3020 Firm Finance and Records Analysis (Sp) (3 Cr)......cccccue... 3
ASTE 1010 Introduction to Agricultural Systems Technology (F).......... 3
ASTE 1640 Agricultural Equipment and Parts Marketing and
CommUNICAtIONS (F) oo 3
ASTE 2200 Electricity in Agricultural Systems (Sp) .....ccccoeeeeiieieriinene 3
ASTE 3030 Metal Welding Processes and Technology in Agriculture
(F ) ettt 3

ASTE 3040 (Ql) Fabrication Practices in Agricultural Buildings (Sp)....2
ASTE 3050 (Cl) Technical and Professional Communication
Principles in Agriculture (F,SP) ....cccoooieiiiiiieiiieie et 3
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ASTE 3080 Compact Power Units for Agricultural and Turfgrass

APPIICAtIONS (SP) wvveeieiiiieeiie e 3
ASTE 3200 Irrigation Principles and Practices (Sp).......ccccccvcveeneeicneene 3
ASTE 3600 (Ql) Management of Agricultural Machinery Systems

(] o) PSRN 3
ASTE 4100 Agricultural Structures and Environment (Sp).........cccccve..u. 3
ASTE 5260 (Cl) Environmental Impacts of Agricultural Systems (F)....3
CHEM 1110 (BPS) General Chemistry | (F,Sp)......cccccvvrvveiiiriiiiniiene. 4
PHYS 1200 (BPS) Introduction to Physics by Hands-on Exploration ...4
PLSC 4280 Field Crops (F)....ccccooverereeereeee e 3
SOIL 3000 Fundamentals of Soil Science (F,Sp).....ccccccevvvevieriiieneennne. 4

Natural Resources (54 credits)

ADVS 1110 Introduction to Animal Science (F,Sp).....c.ccccevvercvieninrineens 4
ASTE 3040 (Ql) Fabrication Practices in Agricultural Buildings (Sp)....2
ASTE 3050 (Cl) Technical and Professional Communication
Principles in Agriculture (F,SP) ......cccooviiiiiiiiiccie e 3
ASTE 3080 Compact Power Units for Agricultural and Turfgrass
APPIICAtIONS (SP) wvveeieiiiieie e 3

ASTE 5260 (Cl) Environmental Impacts of Agricultural Systems (F)....3
BIOL 1610 Biology | (F)..ceoueiieieiieieeeee e
BIOL 1620 (BLS) Biology Il (SP)..eeveeveeeerieeeerieiieneseene e
BIOL 2220 General Ecology (F,Sp)

CHEM 1110 (BPS) General Chemistry | (F,Sp) ..o
ENVS 2340 (BSS) Natural Resources and Society (F,Sp).......ccccccueee. 3
ENVS 3600 Living With WiIdIe (SP).....r.oooooorroeoooeroeoeose oo 3

SOIL 3000 Fundamentals of Soil Science (F,Sp) (4 cr) or
SOIL 4000 Soil and Water Conservation (F) (4 Cr)....cccccovveviencireneennne.
WILD 3600 Wildland Plant Ecology and Identification (F)

WILD 3610 Wildland Animal Ecology and Identification (F).................. 4
WILD 4000 Principles of Rangeland Management (Sp)..........ccccccveven. 3
WILD 4900 Managing Dynamic Ecological Systems (Sp)........ccccccevenee 3

Bachelor of Science in Agricultural
Systems Technology (AST)

This major has two emphases: Agribusiness and Agricultural
Mechanization. Preparation in either emphasis includes technical
agriculture, economics, and business. The agricultural mechanization
emphasis requires additional courses in technical electives and
communication skills development.

The Bachelor of Science in Agricultural Systems Technology includes
the following courses:

Technical Requirements (20 credits)

ACCT 2010 Survey of Accounting | (F,Sp,Su).......ccccorviiniiiiiiniiiineens 3
APEC 3010 Introduction to Agricultural Economics

and AgribuSINESS (SP) ....eerueiiriieriieiie it 3
APEC 3020 Firm Finance and Records Analysis (Sp) ......ccccccervvrnieens 3
CHEM 1110 (BPS) General Chemistry | (F,Sp).....cccccovrvviiieniiineennen. 4
ECN 1500 (BAI) Introduction to Economic Institutions, History, and

PrinCiples (F,SP,SU) ....c.uiiiiiiiiiiiieieeeeee e 3
SOIL 3000 Fundamentals of Soil Science (F,Sp).....cc.ccceeverviinecnncnnnn. 4

Communications Intensive Courses (6 credits)
ASTE 3050 (Cl) Technical and Professional Communication

Principles in Agriculture (F,SP) ......ccooieiiiiiiiiiienie e 3
ASTE 5260 (Cl) Environmental Impacts of Agricultural Systems (F)....3
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Agricultural Systems Courses (minimum of 24 credits)

ASTE 1010 Introduction to Agricultural Systems Technology (F).......... 3
ASTE 2200 Electricity in Agricultural Systems (Sp) .......cccoevvvereniiennnns 3
ASTE 2830 Agribusiness Sales and Marketing (F) ........ccccoeiiiviiiennns 3
ASTE 3030 Metal Welding Processes and Technology in

AGIICUIUIE (F)..eeeieiiie e e 3
ASTE 3080 Compact Power Units for Agricultural and Turfgrass

APPHCAtIONS (SP) ..eeveeeiiiie e 3
ASTE 3090 Computer Applications in Agriculture (F).......c.ccoceiniieenns 3
ASTE 4100 Agricultural Structures and Environment (Sp)..........cccce..... 3
ASTE 4900 Senior Project Research and Creative Opportunity

(] o) U OV R PTURRPTPRUPRPRIN 1-6

Designated Electives (minimum of 24 credits)
Select 24 credits from the following courses. Twelve of these credits
must be selected from upper-division (3000-level and above) courses.

ASTE 1610 Agricultural Machinery Engines (F)........cccoooeveiiiiiiniiennnns 3
ASTE 1615 Agricultural Machinery Engine Laboratory (F)..........cc....... 3
ASTE 1620 Agricultural Machinery Power Trains (Sp)
ASTE 1625 Agricultural Machinery Power Trains Laboratory (Sp)........ 3
ASTE 3040 (Ql) Fabrication Practices in Agricultural Buildings (Sp)....2
ASTE 3100 Leadership Applications in Agricultural Science,

Management, and Development (SP) .......cccverrieeeiiieeeniiie e, 2
ASTE 3200 Irrigation Principles and Practices (Sp).......ccccevvveerrieeennns 3
ASTE 3600 (Ql) Management of Agricultural Machinery Systems

(] o) USSR U PP UPTPR ORI 3
ASTE 3670 Agricultural EqQuipment Business Management,

Marketing, and Communications (SP) .......ccceerrueerriieeiniiie e 3
ASTE 3900 Special Problems in Agricultural Systems Technology

and Education (F,SP,SuU) ......cooiiiiiiiiiiieiee e 1-6

ASTE 4250 Occupational Experiences in Agriculture (F,Sp,Su) ........ 1-6
ASTE 5100 Electrical Controls and Motors for Agri-Industrial

APPICALIONS (SP) weviureieiiiee it 3
ADVS courses
ACCT courses
APEC COUISES ...ttt ettt e e e e e e e ee e s 6-12
FIN and MGT courses ...
MIS COUSES....coiiieiitieii ettt e e e e e e e e s e e ea e e e e snnaees 6-12
PLSC COUSES.....coiiiiiiiiee e ettt e ettt a e e et e e e e s e eeaa e e s ennrees 6-12
SOIL COUMSES ..viiiiiieiiiiie et e e e e e e e e e e e e aanaeeeaeeeanns 6-12

Students will complete a minor in Business or Agribusiness. Additional
requirements in Animal Science; Plant and Soil Sciences; and Wildland
Resources must also be met. In addition, students must complete the
University Studies Requirements (see pages 67-75). Students must
complete elective credits to meet the University’s requirement of at
least 120 credits.

Agricultural Systems Technology and
Agribusiness Composite Major

Applied Economics and Economics Courses (21 credits)
APEC/ECN 2010 (BSS) Introduction to Microeconomics (F,Sp,Su) .....3
APEC 3010 Introduction to Agricultural Economics

and AgribusSiNeSSs (SP) ..eeeiureeiiiiieiiie s 3
APEC 3020 Firm Finance and Records Analysis (Sp) .....ccccceveeeriiveeannes 3
APEC 5010 (Ql) Firm Marketing and Price Analysis (F)
APEC 5015 Firm Management, Planning, and Optimization (F)........... 3
ECN 1500 (BAI) Introduction to Economic Institutions, History, and

PrincCiples (F,SP,SU) .. ..uiiiiiiiieie s 3
ECN 3010 (DSS) Managerial Economics (F,Sp) ......cccceeriieiiiieeeiiieenn. 3
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Agricultural Systems Courses (24 credits)
ASTE 1010 Introduction to Agricultural Systems Technology (F).......... 3
ASTE 2200 Electricity in Agricultural Systems (Sp) .......ccccevvveeeniiennnns 3
ASTE 3030 Metal Welding Processes and Technology in

Agriculture (F) (3 cr) or

ASTE 4100 Agricultural Structures and Environment (Sp) (3 cr) .......... 3
ASTE 3050 (Cl) Technical and Professional Communication

Principles in Agriculture (F,SP) .....ccooiiiiiiiieiee e 3
ASTE 3090 Computer Applications in Agriculture (F).........ccccceeviiennnns 3

ASTE 3200 Irrigation Principles and Practices (Sp) (3 cr) or
ASTE 3080 Compact Power Units for Agricultural and Turfgrass

ApPPliICations (SP) (3 CF) eeeeeeiiieeeiiie e 3
ASTE 3600 (Ql) Management of Agricultural Machinery Systems
(] o) USSP PP UP PSPPI 3

ASTE 5260 (Cl) Environmental Impacts of Agricultural Systems (F)....3

Technical Requirements (27 credits)

ACCT 2010 Survey of Accounting | (F,SP,Su).....cccccveeiiiiiiiiiiieniieees
ACCT 2020 Survey of Accounting Il (F,SP,SuU)....cccccueeiniiiiiiiiieiiieeens
CHEM 1010 (BPS) Introduction to Chemistry (F,Sp).
MATH 1050 (QL) College Algebra (F,Sp,Su).......ccccceciiriiiiiiniieiieen.
MATH 1100 (QL) Calculus Techniques (F,Sp,Su) ........cccccecveiiiiiiennnn.
MGT 2050 Legal and Ethical Environment of Business (F,Sp,Su).........
SOIL 4000 Soil and Water Conservation (F)........cccccoviieeiniieeinieeenen.
STAT 2300 (QL) Business Statistics (F,Sp,Su) ........ccocevciiiiiiiinnnnn.

University Studies Requirements
(not met as part of above requirements) (18 credits)

Communications Literacy (CL1 and CL2) coUrses...........coccoevuveennuneenn. 6
Breadth Creative Arts (BCA) COUrSE.........cooriiiiiiiiieiiieeeiiee e 3
Breadth Humanities (BHU) course

Breadth Life Sciences (BLS) COUISE.........ccoiiiieiiiiiiiiie e 3
Depth Humanities and Creative Arts (DHA) course..........ccccoeueeenneenn. 3
Computer and Information Literacy (CIL) Exam ........cccccooieiiiiienniiennn. 0

General Electives (24 credits)

Total Credits for Graduation.............ccceceeemriiriccceeere e 120

Bachelor of Science in Agricultural

Communication and Journalism

To develop a well-rounded agricultural communication professional,
the BS degree in Agricultural Comunication and Journalism combines
courses in journalism with courses in agriculture. Students take
coursework in a variety of technical agricultural disciplines, including
animal science, plant science, agricultural economics, textiles,

and biotechnology. This training provides students with the basic
knowledge to draw from as they communicate the importance of the
food and fiber industry. This program is designed so that students may
complete a dual major in Journalism.

University Studies—Competency
ENGL 1010 (CL1) Introduction to Writing:

AcademiC Prose (F,SP,SU) ....coiiiiiiiiiieiiie et 3
ENGL 2010 (CL2) Intermediate Writing: Research Writing
in a Persuasive Mode (F,SP,SuU)......cccoouiiiiiiiiiiieeee e 3

(Note: Alternatively, the CL1 and CL2 requirements may be fulfilled
through testing. See page 67 for further information.)
MATH 1050 (QL) College Algebra (F,Sp,Su).......ccccceciiriiiiiiiiiiiieen. 4
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University Studies—Breadth

Students must complete a minimum of 18 credits in breadth courses,
including one course from each of the six catagories (BAI, BCA, BHU,
BLS, BPS, and BSS). At least two of these six courses must have a
USU prefix. The following courses are suggested for students in the
Agricultural Communication and Journalism major.

CHEM 1010 (BPS) Introduction to Chemistry (F,Sp)........cccccvvveeeninnenn. 3
ECN 1500 (BAI) Introduction to Economic Institutions,

History, and Principles (F,Sp,Su) ..o, 3
JCOM 1500 (BSS) Introduction to Mass Communication (F,Sp)
USU 1350 (BLS) Integrated Life Science (F,Sp,Su).........cccccevivernineenn.
Breadth Creative Arts (BCA) COUrSE.........cooiiiiiiiiiieiiieeeieee e 3
Breadth Humanities (BHU) COUrSE ..........coiiiieiiiiiieiiieeeee e 3

University Studies—Depth

Two Communications Intensive (Cl) courses and one Quantitative
Intensive (Ql) course are required. Students in the Agricultural
Communication and Journalism major must also take one Depth
Humanities and Creative Arts (DHA) course and one Depth Social
Sciences (DSS) course. The Cl requirement may be fulfilled with two of
ASTE 3050, 5260, and JCOM 2610 (required for the major).

JCOM 4030 (taken as part of the major) will fulfill the DSS requirement.

Technical Agriculture Courses (18 credits)
ADVS 1110 Introduction to Animal Science (F,Sp).......ccccceiiieiinieennnns 4
APEC 3010 Introduction to Agricultural Economics

and AGribuSINESS (SP) -.veeeivreeeiiiie i
FCSE 3030 (Ql) Textile Science

NFS 2040 Introduction to Biotechnology (Sp) .......cceerueeeeniieeniiiieeeniieenn. 1
PLSC 4300 World Food Crops and Cropping Systems:

The Plants That Feed Us (F).....cccoiiiiiiiiiiee e 3
Upper-division College of Agriculture elective course .............cccocueenee 3

Agricultural Communication Courses (23 credits)

ASTE 1710 Introduction to Agricultural Communication (F).................. 3
ASTE 2830 Agribusiness Sales and Marketing (F) ........ccccoeiiiiiniiennns 3
ASTE 2900 (BSS) Humanity in the Food Web (F,Sp).......c.cccocvvvvrenen. 3
ASTE 3050 (Cl) Technical and Professional Communication

Principles in Agriculture (F,SP) .....ccuooiiiiiiiiiee e 3
ASTE 3090 Computer Applications in Agriculture (F).......c.cccceeviieennns 3
ASTE 3100 Leadership Applications in Agricultural Science,

Management, and Development (SP) .......ccceerrieeeiiieeeniiee e 2
ASTE 4900 Senior Project: Agricultural Publications (Sp) ..........ccceeeuuee 3

ASTE 5260 (Cl) Environmental Impacts of Agricultural Systems (F)....3

Journalism and Communication (15 credits)
JCOM 1130 Beginning Newswriting for the Mass Media (F,Sp,Su) ...... 3

JCOM 1500 (BSS) Introduction to Mass Communication (F,Sp) .......... 3
JCOM 2010 (BSS) Media Smarts: Making Sense of

the Information Age (F,SP).....coiiiiiiiiiiieee e 3
JCOM 2160 (CI) Introduction to Online Journalism (F,Sp)..........cccceue. 3
JCOM 4030 (DSS) Mass Media Law (F,SP).......cccverernvininiiiniiecneen 3

Public Relations/Corporate
Communication Concentration (example)

Note: Agricultural Communication and Journalism students may elect
to concentrate their coursework within one of the three Journalism
major emphases (broadcast/electronic media, print journalism, or
public relations/corporate communication), or they may construct an
individually designed concentration with the approval of the Journalism
and Communication Department faculty.
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JCOM 2300 Introduction to Public Relations (F,Sp).......cccccceevernivrinenne 3
JCOM 2310 (CI) Writing for Public Relations (F,Sp) .......ccccecevniviineens 3
JCOM 3300 (DSS) Strategic Research Methods in

Public Relations (F,SP) ....ueiiiiiiiiiiiiieeeree e
JCOM 5300 (Cl) Case Studies in Public Relations (F,Sp)..
Elective SKillS COUrSE ......coiiiiiiiiieee et

Non-Agriculture/Communication Electives

Additional elective courses in fields other than agriculture and
communication must be taken to complete the remainder of the
minimum 120 credits required for graduation.

Associate of Applied Science Degree in

Agricultural Machinery Technology

The Associate of Applied Science Degree in Agricultural Machinery
Technology consists of a minimum of 6 credits of University Studies
courses, 45 credits in the major (Agricultural Systems Technology
and Education), 9 credits in business or related elective coursework,
for a total of not less than 60 credits. The suggested breakdown of
coursework is listed below.

University Studies (6 credits)

Classes will be selected from a minimum of two areas for a total of 6
credits. ENGL 1010, Introduction to Writing: Academic Prose (or an
equivalent writing or communications class) must be completed as one
of these classes.

Core Classes (45 credits)
The following 45 credits are required:

ASTE 1010 Introduction to Agricultural Systems Technology (F).......... 3
ASTE 1120 Forage and Harvest Equipment (F).........ccccoooiiiiiniiinnens 3
ASTE 1130 Planting and Tillage Equipment (Sp).......c.cccovvviiiiicriciieens 3

ASTE 1610 Agricultural Machinery Engines (F)
ASTE 1615 Agricultural Machinery Engine Laboratory (F)....................
ASTE 1620 Agricultural Machinery Power Trains (Sp)......cccccoevvvvriieenne
ASTE 1625 Agricultural Machinery Power Trains Laboratory (Sp)........
ASTE 2200 Electricity in Agricultural Systems (AC) (SP)....cccveereeriveene
ASTE 3030 Metal Welding Processes and Technology in Agriculture

[ TSP USSP 3
ASTE 3080 Compact Power Units for Agricultural and Turfgrass

APPHICAtIONS (SP) c.uveeeeiiiiiiiiesiie e 3
ASTE 3090 Computer Applications in Agriculture (F)........ccccccceniiiieens 3

ASTE 3600 Management of Agricultural Machinery Systems (Sp)....... 3
ASTE 3670 Agricultural Equipment Business Management,

Marketing, and Communications (SP) ......c.cccevvveerieriienieeiee s 3
ASTE 3710 Agricultural Machinery Hydraulic Systems and
DIagNOSIS (F) .eeeveiitiiiee et 3

ASTE 3720 Agricultural DC Electrical Systems and Diagnosis (F)....... 3

Business or Related Elective Classes (select 9 credits)

ADVS 1110 Introduction to Animal Science (F,Sp).......ccccevvevciienievrieens 4
ASTE 2250 Occupational Experience in Agriculture (F,Sp).........c.c...... 5
ASTE 2830 Agribusiness Sales and Marketing (F) ........ccccccooiiniinienns 3
ASTE 2900 (BSS) Humanity in the Food Web (F,Sp).......cccccoenivricnns 3
ASTE 2930 Individualized Projects in Agricultural Mechanics (F,Sp).1-3
ASTE 3040 Fabrication Practices in Agricultural Buildings (Sp) ........... 2
ASTE 3050 Technical and Professional Communication Principles in

AGHCURUE (F,SP)...veeeeeiiie it 3
ASTE 3090 Computer Applications in Agriculture (F).........ccccccevvivieeens 3
ASTE 3100 Leadership Applications in Agricultural Science,

Management, and Development (SP) ......cooveereeereeniienieeiee e 2
ASTE 3200 Irrigation Principles and Practices (Sp).......ccccccevveenevrneene 3
ASTE 3900 Special Problems in Agricultural Systems Technology

and Education (F,SPp,SuU) .....ccceriiiiiiiiiiieee e 1-6
ASTE 4100 Agricultural Structures and Environment (Sp)..........ccccoc.... 3
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ASTE 5100 Electrical Controls and Motors for Agri-Industrial

APPLICAtIONS (SP) c.vveeeeiitieiii et 3
ASTE 5260 Environmental Impacts of Agricultural Systems (F)........... 3
BIOL 1610 Biology | (F)..eeoveeeeiieeiesieeeesieeeese e
CHEM 1110 (BPS) General Chemistry | (F,Sp).
MATH 1050 (QL) College Algebra (F,Sp,Su).......cccceeieeriiiiieniiiieennen.
NR 1010 (BSS) Humans and the Changing

Global ENVIFONMENt ........coiiiiiiiiii e 3
PHYS 1200 (BPS) Introduction to Physics by Hands-on Exploration ...4
PLSC 2200 Pest Management Principles and Practices (Sp)............... 3
PLSC 2620 Woody Plant Materials: Trees and Shrubs for the

LandSCape (F) .....ueeieeiieeiie et 3
PLSC 3050 Greenhouse Management and Crop Production (Sp) ....... 4
PLSC 3300 Residential Landscapes (Sp)......cccccevveriieereeiiieennienieennenn 3
PLSC 3400 Landscape Management Principles and Practices (F) ...... 3
PLSC 3800 Turfgrass Management (F) .........coccoeviiiiiiniciiicnieeeenn 3
PLSC 5550 Weed Biology and Control (F)
WATS 1200 (BLS) Biodiversity and Sustainability (F,Sp)........cc.cccecuen. 3
WILD 4000 Principles of Rangeland Management (Sp)..........cc.ccceeueene. 3

Elective Courses

Students should select credits approved by the Agricultural Systems
Technology and Education Department for flexibility in strengthening
areas of insufficient background.

A total of 60 credits are required.

Agricultural Machinery
Technology Certificate

This one-year agricultural program meets the needs of persons
interested in employment opportunities with agricultural dealerships
and companies in the areas of parts and service, as well as with farm
suppliers, feed and fertilizer agencies, corporate farms and ranches,
and other related industries. The vocationally oriented agricultural
technology program includes a cooperative occupational experience
placement at the end of the first year of instruction.

Requirements for the one-year program include a minimum of 31
credits, with the following breakdown of suggested coursework:

Fall Semester
ASTE 1010 Introduction to Agricultural Systems Technology ............... 3
ASTE 1120 Forage and Harvest Equipment .............ccocoeiiiiiiiniiineens
ASTE 1610 Agricultural Machinery Engines...........c.cccocveviiiicniicineens
ASTE 1615 Agricultural Machinery Engine Laboratory .
ASTE 3090 Computer Applications in Agriculture ...........ccccecoveiiienenns
ASTE 3710 Agricultural Machinery Hydraulic Systems

AN DIAGNOSIS.......veiieiiiiie it 3

Spring Semester

ASTE 1130 Planting and Tillage Equipment.............cccocoiiiiiiiiniiinnens 3
ASTE 1620 Agricultural Machinery Power Trains...........ccoccceceeniiinieene 3
ASTE 1625 Agricultural Machinery Power Trains Laboratory ............... 3
ASTE 2250 Occupational Experience in Agriculture............c.cccocueeee. 1-6
ASTE 3080 Compact Power Units for Agricultural and

Turfgrass ApplICatioNS ..........cooiiiiiiiii e 3

See major requirement sheet, available from the department, for more
information.

Minor in Agricultural Systems Technology
A minimum of 18 credits approved by a faculty advisor are required.
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Bachelor of Science in Family and Consumer
Sciences Education (FCSE)

This major provides professional preparation for teaching Family

and Consumer Sciences Education and Occupational Family and
Consumer Sciences Education in public schools, or for employment as
a family and consumer scientist in business or government agencies,
and extension. Many states, including Utah, require a master’s degree
to work for extension.

This composite major includes study in nutrition and food sciences,
family and human development, interior design, apparel and textiles,
and consumer sciences, plus professional education courses.

Student teaching in secondary public schools is required. Internships in
extension or business are available.

The following courses are required for the Family and Consumer
Sciences Education Major.

Required Support Courses and Prerequisites

MATH 1050 (QL) College Algebra (F,Sp,Su).......cccoovreerireenenienieneeenn 4
CHEM 1110 (BPS) General Chemistry | (F,Sp).....ccccoveeririiieiiieiienen. 4
CHEM 1120 (BPS) General Chemistry Il (Sp).......cccoveeiireiieiiieieeeen. 4

Major Required Courses (90 credits)
A grade of C or better must be earned in these courses

FCHD 1500 (BSS) Human Development Across the Lifespan (F,Sp)...3
FCHD 2400 (BSS) Marriage and Family Relationships (F,Sp)
FCHD 2100 Family Resource Management (F,Sp).........cc.cccce....
FCHD 2610 Child Guidance (F,SP) ......cccevveriiriiiiniiieieceeseseesieeees
FCHD 3350 (DSS) Family Finance (F,Sp,Su) ......ccccoioeiiiiiiiiiieieen
FCHD 4550 Preschool Methods and Curriculum (F,Sp)..
FCSE 2040 Clothing Production Principles (F,Sp) ......cccccveeieiieneennnen.
FCSE 2510 Orientation to Family and Consumer Sciences

EdUCALION (SP).erieiieiiiieiie ettt 3
FCSE 3030 (DSC/QI) Textile Science (SP) ....coeecverereereneenieseenieneeenns 4
FCSE 3040 Advanced Clothing Production Principles (F)..................... 3
FCSE 3080 (DHA) Dress and Humanity (F,Sp)......ccccoeeverinieiiieniannnen. 3
FCSE 3300 Family and Consumer Sciences Education Clinical

Experience | (40 hrs. minimum) (SpP)......cccevoereriienieanieiieeie e 1
FCSE 3400 Family and Consumer Sciences Education

[ 1= (aToTe 3 I (5] o) F USROS 3
FCSE 3790 Housing and Interior Design

Teaching Methods (F,Sp,SuU) ....cccceiiiiiiiiierie e 3
FCSE 4250 Internship in Family and Consumer

Sciences Education (F,Sp,SuU)......cccceiiiiiiiiiieiieeee e 2
FCSE 4300 Family and Consumer Sciences Education Clinical

Experience Il (40 hrs. minimum) (F)......ccccoiiiiiiiiiiiieceie e 1
FCSE 4400 Family and Consumer Sciences Education

MeEthods T (F) ..o 3
FCSE 5500 Student Teaching Seminar (2 weeks) (Sp) ....ccceevveeieennnnn. 2
FCSE 5630 Student Teaching in Secondary Schools

(13 weeks, full-time) (SP) .veeeueeeiieiiieie e 10
ID 1750 (BCA) Design in Everyday Living (SuU)........cccceveriiieiieneennen. 3
INST 3500 Technology Tools for Secondary Teachers (F,Sp,Su).......... 1
NFS 1020 (BLS) Science and Application of Human Nutrition

(S TS 10 ISR PRSPPI

NFS 1240 Culinary Basics (F,SU)......ccccoiiiiiiiiiieieeiie e
NFS 2020 Nutrition Throughout the Life Cycle (Sp)..
NFS 3070 Science of Food Preparation (Sp)

SCED 3100 Motivation and Classroom Management (F,Sp) ................ 3
SCED 3210 (DSS/CI) Educational and Multicultural Foundations

({57 o) OSSP 3
SCED 4200 (Cl) Reading, Writing, and Technology (F,Sp) ........ccccc..... 3

SCED 4210 Cognition and Evaluation of Student Learning (F,Sp) ....... 3
SPED 4000 Education of Exceptional Individuals (F,Sp,Su)
(May be taken anytime)..........ccoouieiieiiieiie e 2
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Department of Agricultural Systems Technology and Education

Suggested Four-year Plans

Suggested semester-by-semester four-year plans for students working
toward a Bachelor of Science degree in majors within the Department
of Agricultural Systems Technology and Education can be found at:
http://www.usu.edu/degreeplans/

Students should consult with their advisor to develop a plan of study
tailored to their individual needs and interests.

Departmental Honors

Students who would like to experience greater academic depth within
their major are encouraged to enroll in departmental honors. Through
original, independent work, Honors students enjoy the benefits of
close supervision and mentoring, as they work one-on-one with faculty
in select upper-division departmental courses. Honors students also
complete a senior project, which provides another opportunity to
collaborate with faculty on a problem that is significant, both personally
and in the student’s discipline. Participating in departmental honors
enhances students’ chances for obtaining fellowships and admission
to graduate school. Minimum GPA requirements for participation

in departmental honors vary by department, but usually fall within

the range of 3.30-3.50. Students may enter the Honors Program at
almost any stage in their academic career, including at the junior (and
sometimes senior) level. The campus-wide Honors Program, which is
open to all qualified students regardless of major, offers a rich array of
cultural and social activities, special classes, and the benefit of Honors
early registration. Interested students should contact the Honors
Program, Main 15, (435) 797-2715, honors@usu.edu. Additional
information can be found online at:

http://lwww.usu.edu/honors/

Additional Information

For further information about undergraduate programs and
requirements in the Department of Agricultural Systems Technology
and Education, see the major requirement sheets, which can be
obtained from the department, or accessed online at:
http://www.usu.edu/majorsheets/

Graduate Programs

Admission Requirements

See general admission requirements, pages 36-37. Applications will
be considered throughout the year. However, students who wish to be
considered for financial aid must apply by February 1 for the coming
academic year. No application will be considered until all required
information arrives at the office of the School of Graduate Studies.

Course Requirements

Master of Science

The MS program requires the completion of a minimum of 33 credits
beyond the bachelor’s degree. These credits must be approved by a
supervisory committee. However, to optimize a student’s academic
experiences, 36 credits are recommended. A 15-credit core curriculum
is required and includes courses in research/statistics and completion
of a Plan A thesis for 6 credits or a Plan C program with a minimum of
37 credits. Students are also expected to select and complete an area
of specialization.
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In the Family and Consumer Sciences Education and Extension
specialization, a Plan B option is available. This plan involves 33
credits of instruction (includes 3 thesis credits) and the development
and presentation of a creative project.

The following four specializations are available for the MS in
Agricultural Education:

The Agricultural Extension Education specialization provides a
program for individuals interested in cooperative extension work. The
curriculum for the program includes coursework related to managing
people; planning, implementing, and evaluating programs to promote
technology transfer (adult education); understanding research
techniques relevant to agricultural education; and the managing of
fiscal affairs.

Electives are selected from each of the following departments:
Agricultural Systems Technology and Education; Applied Economics;
Animal, Dairy and Veterinary Sciences; Economics and Finance;
Biology; Plants, Soils, and Climate; Wildland Resources; and
Instructional Technology and Learning Sciences.

The Secondary and Postsecondary Agricultural Education
specialization is designed for persons desiring to improve their
competencies as educators. This specialization provides teachers with
opportunities to acquire additional knowledge in professional education
and in their teaching specialties. The master’s degree does noft result
in a teaching license for public schools.

The purpose of the Family and Consumer Sciences Education and
Extension specialization is to expand academic preparation in an area
of study such as family studies, housing, textiles and clothing, nutrition
and food sciences, and management of personal resources. This
specialization places emphasis on teaching and curriculum/program
development and/or Extension. Students are prepared for community
professions, including secondary teaching (since students earn a
teaching license), urban and rural extension, social science, and
business. Study may lead to supervisory and administrative positions
in business, technical schools, and applied technology colleges, or to
consulting positions in mass media and industry. The master’s degree
does not result in a teaching license for public schools.

The International Agricultural Extension specialization was
developed to prepare agriculturally educated people to perform
administrative and supervisory roles in less-developed countries. The
curriculum for this program includes coursework related to managing
people; planning, implementing, and evaluating programs to promote
technology transfer; and managing fiscal affairs. Electives are
selected from each of the following departments: Agricultural Systems
Technology and Education; Animal, Dairy and Veterinary Sciences;
Applied Economics; Economics and Finance; Biology; Plants, Soils,
and Climate; and Instructional Technology and Learning Sciences.

Research

The Utah Agricultural Experiment Station, a component of the College
of Agriculture, supports graduate work in several areas of Agricultural
Systems Technology and Education. Other state and federal agencies
also support research in agricultural systems.
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Department of Agricultural Systems Technology and Education

Financial Assistance

Both departmental and formal grant support are available to graduate
students and are awarded on a competitive basis. Students requesting
financial support should apply to the department.

Research assistantships are available through faculty members who
have ongoing projects with the Utah Agricultural Experiment Station
or who hold special research grants from the University, private
companies, or state-federal agencies. Acceptance to pursue graduate
study does not guarantee the student financial assistance.

Requirement Changes

Graduation requirements described in this catalog are subject to
change. Students should check with their departments concerning
possible changes.

Agricultural Systems
Technology and Education
Faculty

Professors
Bruce E. Miller, agricultural systems and mechanization

Gary S. Straquadine, agricultural education/extension

Adjunct Professor
Kevin C. Kesler, 4-H and youth development programs
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Professors Emeritus
Gilbert A. Long, agricultural education
Weldon S. Sleight, extension education

Associate Professors

F. Richard Beard, research and extension, agricultural engineering
Rhonda L. Miller, sustainable agriculture/agricultural systems
Rudy S. Tarpley, agricultural education, teacher preparation

Assistant Professors

Brian K. Warnick, agricultural education, teacher preparation

Lindsey Shirley, family and consumer sciences education,
teacher preparation

Lecturers

Royce Hatch, agricultural machinery technology

Luella Oaks, apparel and textiles

Afifa Sabir, education and outreach, Biotechnology Center
Eric B. Worthen, agricultural systems

Julie P. Wheeler, family and consumer sciences education

Academic Advisors

Luella Oaks, Family and Consumer Sciences Education
Eric B. Worthen, Agricultural Systems Technology and Education

Course Descriptions

Agricultural Systems Technology and Education (ASTE),
pages 506-508

Family and Consumer Sciences Education (FCSE), pages 564-565
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Department of Animal, Dairy and Veterinary Sciences

Department Head: Kenneth L. White
Location: Agricultural Science 230
Phone: (435) 797-2162

FAX: (435) 797-2118

E-mail: advsdept@advs.usu.edu
WWW: http://www.advs.usu.edu

Associate Department Head of Academic Programs:
Thomas D. Bunch, Agricultural Science 228, (435) 797-2148,
tom.bunch@usu.edu

Associate Department Head of Extension and Outreach:
Dale R. ZoBell, Agricultural Science 246, (435) 797-2144,
dale.zobell@usu.edu

Undergraduate Advisor:
Tami Spackman, Agricultural Science 242, (435) 797-2150,
tami.spackman@usu.edu

Degrees offered: Bachelor of Science (BS) in Animal, Dairy and
Veterinary Sciences; Master of Science (MS) in Animal Science,
Bioveterinary Science, Dairy Science; Doctor of Philosophy (PhD) in
Animal Science and Bioveterinary Science; MS and PhD degrees in
Toxicology are available through the Interdepartmental Toxicology
program

Undergraduate Emphases: Animal and Dairy Science, Biotechnology,
Bioveterinary Science, and Equine Science and Management

Graduate Specializations: Animal/Dairy Science—Animal Nutrition,
Breeding and Genetics, Molecular Biology, Reproductive Biology,
Animal or Dairy Management (MS only)

Certificate Program: Dairy Herdsman

Undergraduate Programs

Objectives

Bachelor’s degree students majoring in Animal, Dairy and Veterinary
Sciences may choose a program from four career emphasis areas:
Animal and Dairy Science, Biotechnology, Bioveterinary Science,
and Equine Science and Management.

The curricula in the Animal and Dairy Science Emphasis is designed
to prepare students for a variety of rewarding careers in the dynamic
disciplines of animal and dairy agriculture. Teaching and research
facilities, as well as the USU livestock herds and flocks, are available
for hands-on practical laboratory experiences, along with faculty-
mentored research projects. Graduates from this emphasis may seek
careers in animal or dairy production and management; in state or
federal government agricultural agencies; and in fields that support

or interact with animal agriculture, such as corporate agribusiness,
wholesale and retail marketing and sales, commodity trading, animal
product processing, agricultural cooperatives, and producer/commodity
associations. This emphasis may also prepare students for advanced
degrees in areas such as animal research in genetics, reproductive
biology, nutrition, and management. An especially close student-
advisor relationship is required to help students develop, schedule,
and accelerate their personal undergraduate degree program and is
essential for professional success in these areas.

The Biotechnology Emphasis is designed to prepare students who
earn a bachelor’s degree for careers in the expanding biotechnology
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industry or for graduate study in related fields. Nationwide there

are more than 1,200 biotechnology/biopharmaceutical companies

with additional start-ups developing every year. Increases in federal
funding for research in animal biotechnology, along with heightened
private sector activity, have led to unprecedented career prospects in
molecular biology, genomics, bioinformatics, developmental biology,
and associated areas. USU has made a major commitment to
biotechnology since 1986. The ADVS Department is heavily involved in
biotechnology research and teaching, and the resources of the Center
for Integrated BioSystems are also available to support this emphasis.

The ADVS Department offers a strong program in preveterinary study
leading to the BS degree in the Bioveterinary Science Emphasis.
This is not a college of veterinary medicine, but a preveterinary
program. The degree is a nonterminal program designed primarily for
those students who intend to apply to veterinary school. This program
consists of three to four years of study, after which the student is
eligible to apply to several veterinary schools. The preveterinary
program can be individually tailored to maximize a student’s chances
of gaining acceptance into a school of veterinary medicine. If a

student is uncertain of his or her interests and aptitudes for veterinary
medicine, the program is an excellent opportunity to gain experience
and make career choices. The student who wants to test his or her
potential in a veterinary career should first enroll in the preveterinary
program and then later can simultaneously develop a major in another
field. Students should consult with the ADVS academic advisor and the
preveterinary program coordinator to develop a program of study which
best meets their needs and requirements.

There are many exciting career paths in the equine industry, and the
ADVS Department has the resources and courses to prepare students
to determine their path. The Equine Science and Management
Emphasis provides an education that will place students among the
most sought-after graduates in the equine industry. The program
offers courses, internships, volunteer activities, and clubs that prepare
students specifically for careers in various aspects of the equine
industry. Students will be able to obtain hands-on experiences in the
classroom, arena, and stabling facilities. Opportunities will be available
in horsemanship, training, managing horses of all ages, stallion
handling and breeding, and mare and foal care.

Instruction in the ADVS Department also encompasses a diversified
co-curricular program including allied clubs, intercollegiate livestock
judging and rodeo teams, and involvement with their respective
professional societies.

Preveterinary Program

Preveterinary students take courses required by veterinary schools.
Classes should be planned to assure meeting the current requirements
for the veterinary schools to which the student plans to apply for
admission. In most cases, preveterinary preparation requires a major
portion of three academic years. Students accepted into veterinary
school prior to completion of their BS degree may transfer credits back
to USU for completion of their BS degree in Bioveterinary Science.

Utah participates in WICHE (Western Interstate Commission for
Higher Education) which provides state subsidization of Utah resident
(5 years or longer at the time of application) students entering any
veterinary school that is a WICHE-participating school. At present this
includes Colorado State University, Washington State University, and
Oregon State University. The State of Utah also provides some support
for a limited number of resident students who enroll at non-WICHE
veterinary schools in the continental United States. Students may also
apply to other veterinary schools as out-of-state applicants.

Utah State University 2009-2010 General Catalog



Department of Animal, Dairy and Veterinary Sciences

Vocational Subbaccalaureate
Program

Dairy Herdsman Certificate

Students completing the required courses and experience in the Dairy
Herdsman'’s curriculum usually find employment with a commercial

or family dairy. Some enter dairy-related businesses. Students
desiring to continue their dairy education may complete a BS degree
in three additional years with proper planning and suitable academic
performance.

Requirements

Departmental Admission Requirements
Undergraduate admission requirements for the Animal and Dairy
Science, Biotechnology, and Equine Science and Management
emphases are the same as those described for the University.
Students in good standing may apply for admission to the department.
New freshmen admitted to USU in good standing qualify for admission
to the Bioveterinary Science emphasis. Students with less than 60
semester credits transferring from other institutions need a 2.2 transfer
GPA, and students with less than 60 semester credits transferring from
other USU majors need a 2.0 GPA for admission to the Bioveterinary
Science emphasis. All students with 60 or more semester credits need
a 2.75 total GPA to be admitted to advanced standing in Bioveterinary
Science.

Departmental Standards

The following minimum requirements apply to all students working
toward a bachelor’s degree in Animal, Dairy and Veterinary Sciences.
Bachelor’s degree candidates must comply with these requirements in
order to graduate: (1) courses required for the major may be repeated
only once to improve a grade, and (2) courses required for the major
may not be taken for pass-fail credit. In addition to these requirements,
candidates must attain a grade point average of at least 2.50 in the
ADVS courses specified as requirements in their emphasis curricula
to graduate. Animal and Dairy Science, Biotechnology, and Equine
Science and Management emphases candidates must attain an overall
GPA of at least 2.25 to graduate. Bioveterinary Science emphasis
candidates must attain an overall GPA of at least 3.0 to graduate.

Academic Advising

Successful completion of a bachelor’s degree program in the ADVS
Department requires that a very close student-academic advisor
relationship be established and continued through each student’s
bachelor’s degree program. Each student must take the responsibility
of establishing this close working relationship with his or her advisor.
Doing this soon after a student’s acceptance into the department can
keep academic problems to a minimum.

Graduation Requirements
Courses required and recommended for meeting BS degree

graduation requirements in the various emphases available in the
department are as follows.
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Animal and Dairy Science Emphasis

Freshman Year

Fall Semester

ADVS 1110 Introduction to Animal Science.............ccccocoeiiiiiiciiieinens 4
ADVS 1910 Orientation to Animal and Dairy Science............c.c......... 0.5
ADVS 2120" Swine Production Practices (2 cr) or

ADVS 2130 Dairy Production Practices (3 cr) or

ADVS 2190" Horse Production Practices (2 Cr) ......ccccoceeeieenennnnen. 20r3
MATH 1050 (QL) College Algebra

University Studies Breadth Course...........occceeiiiiiiiiiiiiiiie e 3
Spring Semester

ADVS 2200 Anatomy and Physiology of Animals.............cccoceeieiiiennns 4
ENGL 1010 (CL1) Introduction to Writing: Academic Prose ................. 3
ADVS 2080" Beef Production Practices (2 cr) or

ADVS 2090" Sheep Production Practices (2 Cr)........ccccceviiiiiiiinennnne 2
STAT 1040 (QL) Introduction to Statistics (3 cr) or

STAT 2000 (Ql) Statistical Methods (3 C).......ccceeviriiiiiiiiiieceeneens 3
University Studies Breadth Course...........occceeiiiiiiiiieiiiiieceeee e 3

Sophomore Year

Fall Semester

CHEM 1210 Principles of Chemistry I ..........cccoiiiiiiiiiieeeeee
CHEM 1215 Chemical Principles Laboratory I ...
Two University Studies Breadth COUrses ..........ccccceeeriiiiiiiiee e,
Directed Elective COUISE ..........coiiiiiiiiiie e

Spring Semester
CHEM 1220 (BPS) Principles of Chemistry Il .........ccccoooiiiiiiiieen.
CHEM 1225 Chemical Principles Laboratory Il ..
ADVS 3000 Animal Health and Hygiene .............cccocieeiniieiiiieiieeee
ENGL 2010 (CL2) Intermediate Writing: Research Writing

in a Persuasive Mode...........cccocoiiiiiiiiiiii i 3
Directed Elective CoUrse..........cccooiiiiiiiiiiiiiieicceee e 3

Junior Year

Fall Semester

BIOL 1610 BiolOgY | ....ccuviiiiiiiiiiciieiieeeesiee et
ADVS 3500 Principles of Animal Nutrition
ADVS 4910 Preprofessional Orientation.. .
Two Directed Elective COUISES.........cceeiiiiiiiiiieeiiie e
University Studies Depth COUrSe.........cccoiiiiieiiiiiiiiee e

Spring Semester

BIOL 1620 (BLS) Biology Il.......ccviiiiieiiiiieienee e
ADVS 3510 (Ql) Applied Animal NUtrition ..........cccoceeveniniininiciincn,
ADVS 4200 (Cl) Physiology of Reproduction and Lactation ..
Directed Elective Course..........cccoooiiiiiiiiiiiiiiiiicceee e

Senior Year
Fall Semester

ADVS 4560 (Ql) Principles of Animal Breeding.............ccocceeiniiciinnnnnn. 3
ADVS 4920 (Cl) Undergraduate Seminar...........cccccceereeriianinsieeeneene 2
ADVS 51202 Swine Management...........ccccceeiiieiienieeiie e eiee e 3

ADVS 4250 Internship in Animal Industry (3 cr) or
ADVS 4800 Undergraduate Research or Creative

OPPOIUNILY (3 CF) weeeeiieiieiie ettt 3
Directed Elective COUISE .........uviiiiiiiiiiiieee et 3
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Spring Semester

ADVS 50802 Beef Management (3 cr) or

ADVS 50902 Sheep Management and Wool Technology (4 cr) or
ADVS 51302 Dairy Cattle Management (3 cr) or

ADVS 51902 Horse Management (3 Cr) ......cccovveerenenenenenee e 3-4
Two Directed Elective COUrses..........cooouiiiiiiiiiiiiiiic e 6
University Studies Depth COUrSe..........cccceoiiiiiiiieniice e 3

Directed Electives
Students must choose eight courses from the following:

ACCT 20102 Survey of Accounting | (F,Sp,SuU) ...cevvreeiirieiiiceeneeee, 3
ADVS 3650 Live Animal and Carcass Evaluation (F)..........c.ccccoeveiens 3
ADVS 5030 Sustainable Agricultural Production Systems

With ANIMAIS (F)..ooeeeiiiiiiieeee e 3
ADVS 5530 Nutritional Management of Farm Animals (Sp)
ADVS 5860 Poisonous Range Plants Affecting Livestock (Sp)............. 3
One additional management course (ADVS 5080, 5090,

5120, 5130, OF 5190) ..veeiiieeiieeieeciie e 34

APEC/ECN 2010 (BSS) Introduction to Microeconomics (F,Sp,Su) .....3
APEC 30103 Introduction to Agricultural Economics

and AgribuSINESS (SP) ....eeruvirriiiiiieiie it
APEC 30203 Firm Finance and Records Analysis (Sp)
APEC 5010 (Ql) Firm Marketing and Price Analysis (F) .......c.cc.ccceeven. 3
BIOL 3060 (Ql) Principles of Genetics (F,Sp,Su)........ccocevvevieniinneenenen. 4
BIOL 3300 General Microbiology (F,Sp)
BUS 3400 (Ql) Finance Fundamentals
BUS 3500 Marketing PrinCiples.........ccccooiiiiiiiieniiciiccceceeeee
BUS 3700 Operations Management Fundamentals................cccceeeueeen. 3
CHEM 2310 Organic Chemistry | (F)
CHEM 2315* Organic Chemistry Laboratory | (F) .......cc.cccceniniienennnne. 1
CHEM 2320 Organic Chemistry Il (Sp) .....ccccvrverrriiieneieeneeeee e
CHEM 3700* Introductory Biochemistry (Sp) .......
ECN 3010 (DSS) Managerial Economics (F,Sp)
MATH 1100 (QL) Calculus Techniques (F,Sp,Su) (3 cr) or
MATH 1210 (QL) Calculus | (F,Sp,Su) (4 Cr) ..cceveeereeereeeieeeee 3-4
MGT 2050 Legal and Ethical Environment of Business (F,Sp,Su)......... 3
MGT 3110 (DSS) Managing Organizations and People (F,Sp,Su)........ 3
NFS 4900 Special Problems: Dairy Processing ..........ccooeeeveniieneennen.
NFS 5020 Meat Technology and Processing (F)
PLSC 4320 Forage Production and Pasture Ecology (F)
SOIL 2000 (BPS) Soils, Waters, and the Environment (Sp) (3 cr) or
SOIL 3000 Fundamentals of Soil Science (F,Sp) (4 cr) ....ccccvvvveeeen.
WILD 2200 (BLS) Ecology of our Changing World (F,Sp) ...

WILD 3600 Wildland Plant Ecology and Identification (F)..................... 4
WILD 4000 Principles of Rangeland Management (Sp)..........cc.ccceeveene. 3
WILD 4850 Vegetation and Habitat Management (F) .........c.ccccoeeriene 3

'Students must take two courses selected from: ADVS 2080, 2090, 2120, 2130, and 2190.

2Students must take one course selected from: ADVS 5080, 5090, 5120, 5130, and 5190.

3Students may obtain an Agribusiness Management Minor by taking APEC 3010, 3020;
ECN 1500 (BAI); and ACCT 2010.

“Students may obtain a Chemistry Minor by taking CHEM 2310, 2315, 2320, and 3700.

Biotechnology Emphasis

Freshman Year
Fall Semester

ADVS 1110 Introduction to Animal SCience...........ccccceeveeniienicniieenieens 4
CHEM 1210 Principles of Chemistry | ........cccoooiiiiiiiinieeeen 4
CHEM 1215 Chemical Principles Laboratory | ............ccoceeviiiiiinennen. 1
MATH 1050 (QL) College Algebra
ENGL 1010 (CL1) Introduction to Writing: Academic Prose ................. 3
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Spring Semester
ADVS 2040 Introduction to Biotechnology ............ccccccoeveniiiiicnieinnens
ADVS 2200 Anatomy and Physiology of Animals...
CHEM 1220 (BPS) Principles of Chemistry Il ........
CHEM 1225 Chemical Principles Laboratory Il ...
STAT 2000 (QlI) Statistical Methods ............ccceeviiiiiiniiiiice e
University Studies Breadth Course...........ooocveiiiiiiie e

Wwah~RPD

Sophomore Year

Fall Semester

BIOL 1610 BiolOgY | ...ccvveiiiieiieiie et
CHEM 2310 Organic Chemistry |
CHEM 2315 Organic Chemistry Laboratory I..........cccccooviiiiininiennen. 1
Two University Studies Breadth COUrses .........ccocceeevieeiiiieeeniee e, 6

Spring Semester

BIOL 1620 (BLS) Biology II............ 4
CHEM 2320 Organic Chemistry Il ............. !
ADVS 3000 Animal Health and Hygiene ...........c.ccccoiiniiiiiiiicicceens 3
ENGL 2010 (CL2) Intermediate Writing: Research Writing

in @ Persuasive Mode...........cccooiiiiiiiiiiiecee e 3
University Studies Breadth Course...........cccccovviiiiiniiiicicc e 3
Junior and Senior Years
Required Classes
ADVS 3020 Biotechnology in Agriculture (F).........cccccovviiniiiiicniiiinens 3
ADVS 3200 Ethical Issues in Genetic Engineering

and Biotechnology (SP) ......cceceerrienieiieeieeeesee e 3

ADVS 4260 Internship in Animal Biotechnology
Industry (F,Sp,Su) (2-12 cr) or
ADVS 4800 Undergraduate Research or Creative
Opportunity (F,Sp,Su) (1-6 CI) ....oovviiiieiiiciieeieeeee e 3-12

ADVS 4910 Preprofessional Orientation (F) ........cccccveviiieniierinennnn. 0.5
ADVS 4920 (Cl) Undergraduate Seminar (F).. 2
ADVS 5160 Methods in Biotechnology: Cell Culture (Sp).......... 3
ADVS 5260 Methods in Biotechnology: Molecular Cloning (F).. 3
ADVS 5280 Animal Molecular Biology (Sp)......ccocueerverieeneeiiieereeenieens 3
BIOL 3060 (Ql) Principles of Genetics (F,Sp,Su)........ccooevvcueeniirieenenen. 4

BIOL 3300 General Microbiology (F,Sp) ........c.......
CHEM 3700 Introductory Biochemistry (Sp)....
Two University Studies Depth COUrses ..........ccoveiiiiniiniienieeieenecee

Directed Electives

Students must select at least 18 credits from the following. At least
one course with a Communications Intensive (Cl) designation must be
included.

ADVS 3500 Principles of Animal Nutrition (F).....
ADVS 3510 (Ql) Applied Animal Nutrition (Sp)
ADVS 4200 (Cl) Physiology of Reproduction and Lactation (Sp) ........ 4

ADVS 4560 (Ql) Principles of Animal Breeding (F)........cccccecivniiiieens 3
ADVS 5690 Animal Histology (F) ......cveeeeeriiiiiiiiieniieeeseccee e 3
ADVS 5700 (CI) General Animal Pathobiology (Sp) 3
ADVS 5820 Animal Cytogenetics and Gene Mapping (F)........c.cccocueene. 3

BIOL 5150 IMmUNOIOGY (SP)...ecveeeureerrieiiieniiieieesiie et
BIOL 5210 Cell Biology (F) ...ecovevevieeennnee.
BIOL 5230 Developmental Biology (Sp)

MATH 1100 (QL) Calculus Techniques (F,Sp,Su) .......ccccvevvervirnieeninen. 3
PHYS 2110 The Physics of Living Systems | ..........cccccovviiiiiniiinennen. 4
PHYS 2120 (BPS) The Physics of Living Systems Il ............cccccoceeeen. 4
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Bioveterinary Science Emphasis Curriculum
(3.0 minimum total GPA required)

This is a four-year program, preparing students for application and
admittance to veterinary school or graduate school. In recent years,
nearly all students who have been accepted to veterinary school
have had at least a 3.4 GPA.

Advanced Standing Requirements

To attain Advanced Standing in Bioveterinary Science, students must
have completed or must be currently registered for a minimum of 60
semester credits, and must have earned an overall GPA of at least
2.75 for all credits, including transfer credits, taken up to the time the
petition for Advanced Standing is made.

Students’ records will be checked when they reach a total of 60
semester credits. Those who do not meet advanced standing
requirements will be notified to meet with their advisor.

Freshman Year
Fall Semester

ADVS 1110 Introduction to Animal Science.............ccccocveviiiiiiiiieieens 4
ADVS 1920 Orientation to Bioveterinary Science ... |
CHEM 1210 Principles of Chemistry I .........ccccoiiiiiiiiiieee e 4
CHEM 1215 Chemical Principles Laboratory | ..........cccccooiiiiiiiiinniieenn. 1

MATH 1100 (QL) Calculus Techniques
University Studies Breadth Course...........coceeiiiiiiiiiiiiie e

Spring Semester

ADVS 2200 Anatomy and Physiology of Animals.............ccccoeeeiiiennns
CHEM 1220 (BPS) Principles of Chemistry Il ..........ccccovoiiiiiiiieen.
CHEM 1225 Chemical Principles Laboratory Il ............cccoceiiiiiiiiiieenn.
ENGL 1010 (CL1) Introduction to Writing: Academic Prose
STAT 2000 (QI) Statistical Methods ...........ccceevieiinieiiiieces 3

Summer Semester

ADVS 3920, Internship in Veterinary Medicine, is a recommended
option. Students may count up to 2 credits of ADVS 3920 as elective
upper-division credits toward graduation.

Sophomore Year
Fall Semester

BIOL 1610 BiolOgY | ....ccueiiiiiiiiiiiieitieiesieeee e 4
CHEM 2310 Organic Chemistry |

CHEM 2315 Organic Chemistry Laboratory I...........ccccceeieiiiiiceninne. 1
Two University Studies Breadth COUrSes ..........ccoccueeeriiieiiiee e, 6

Spring Semester

BIOL 1620 (BLS) Biology Il.......cccveiiriiiiiiiciircccec e
CHEM 2320 Organic Chemistry Il .........ccoooeiiiiiiiiiieeee e
BIOL 3060 (Ql) Principles of Genetics.
University Studies Breadth COUrSe...........ccoocueeiiiiiiiiiiieeeee e

Junior Year
Fall Semester

ADVS 3500 Principles of Animal NUtrition...........ccocceeiiiiiiiniiieees 3
ADVS 4930 Undergraduate Seminar in Veterinary Medicine................ 2
BIOL 3300 General Microbiology
PHYS 2110 The Physics of Living Systems | .........ccccoceiiiiiiiiinnnieen. 4
ENGL 2010 (CL2) Intermediate Writing: Research Writing

in @ Persuasive Mode...........cccociiiiiiiiiiiiii e 3

Spring Semester

ADVS 3000 Animal Health and Hygiene .............cccocieiiiiiieiiiiieniieeee 3
PHYS 2120 (BPS) The Physics of Living Systems Il .
CHEM 3700 Introductory Biochemistry ...........ccccooiiniiiiniiieiniee e, 3
Two Upper-division University Studies Depth and

Communications Intensive (Cl) COUrses........ccoeiieeiieiiiienieeieeeenn 6
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Senior Year

Students must complete at least 120 semester credits for the BS
degree, of which at least 40 credits must be in upper-division courses.
The student must complete two courses which are designated
Communications Intensive (Cl), and one course which is designated
Quantitative Intensive (Ql). Students must include at least 15 credits
from the following list. An additional 10 elective credits are needed to
complete the 120 credits required for graduation. Other upper-division
life sciences courses may be applied to this requirement, if approved
by the ADVS academic advisor.

ADVS 3510 (Ql) Applied Animal Nutrition (Sp).........cccoeveririiiieniciieens 3
ADVS 4200 (Cl) Physiology of Reproduction and Lactation (Sp) ......... 4
ADVS 4560 (Ql) Principles of Animal Breeding (F)........ccccccecivniinieens 3
ADVS 5690 Animal Histology (F)

ADVS 5700 (Cl) General Animal Pathobiology (Sp) ......cccceecveeriviiieens 3
BIOL 5150 IMmuUNOIOGY (SP)...ecveeeureerriiiiienirieieesiee e 3
BIOL 5210 Cell Biology (F)

BIOL 5230 Developmental Biology (SP) ...ccvereveerreeiiierieeieenieeieeeenenn 3
BIOL 5330 Virology (SP) «...eeecveerireeiienieeiienrtesiee et 3

Equine Science and Management Emphasis

Freshman Year
Fall Semester

ADVS 1110 Introduction to Animal Science.........cccccceeeviveeiieeeiieeene 4
ADVS 1910 Orientation to Animal and Dairy Science............ccccoc...... 0.5
ADVS 2190 Horse Production Practices

ENGL 1010 (CL1) Introduction to Writing: Academic Prose ................. 3
MATH 1050 (QL) College Algebra...........ccooiiriieiiiiiiciiceee e 4
University Studies Breadth Course...........cccccoiiiiiiniiiciiee, 3

Spring Semester

ADVS 1600 Riding Fundamentals I............c.ccooiriiiniiiiniiiiiceees
ADVS 2200 Anatomy and Physiology of Animals..
STAT 1040 (QL) Introduction to StatisticS .........ccovceericiiiiieeciee e,
Two University Studies Breadth COUrses .........ccocceveeiiirciiieeeciee e,

Sophomore Year

Fall Semester

ADVS 2300 Stable Management | ...........cccccooiiiieniiiiiiencec e
ADVS 2650° Riding Fundamentals ll—Hunter ...
BIOL 1010 (BLS)® Biology and the Citizen ..........ccccooevvieninienenene
CHEM 1110 (BPS)” General Chemistry | .........ccccovviiiniiieniiieenen
University Studies Breadth Course...........cccccovviiiiiniiiicneee,

Spring Semester
ADVS 2310 Stable Management Il ............c.coooiriiiiiiniencec e
ADVS 2600° Riding Fundamentals Il—Western ...
CHEM 1120 (BPS)” General Chemistry Il ..........cccooovioiniinniiieenen
ADVS 3000 Animal Health and Hygiene ...........c.ccoocviriinicnicncceens
Directed Elective COUrSe ..........cuiiiiiiiiiiiieic et

Junior Year
Fall Semester

ADVS 3100 Equine Evaluation L...........cccooiiiiiiiiiniiiiecceceeee 2
ADVS 3500 Principles of Animal Nutrition.............cccccoiveiiiiiniicnees 3
ADVS 3600 Equine Behavior and Training | ..........ccccoeveiiiiiiiniieeneens 2

ADVS 4910 Preprofessional Orientation .
Three Directed ElecCtive COUrSES.........covviiieeiiiieeiiie e

Spring Semester

ADVS 3520 Equine NULFtioN ...........cooiiiiiiiiiiiiceece e 1

ENGL 2010 (CL2) Intermediate Writing: Research Writing
in @ Persuasive Mode...........ccooiiiiiiiiiiiieeee e 3
Two Directed Elective COUrSes.........ccoooiiiiiiiiiiiiiiiceieesee e 6
DEPth COUISE ...ttt 3
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Senior Year

Fall Semester

ADVS 4270 Internship in Equine Industry...........cccoceniiniiiiicniiciees 3
ADVS 4300 Stable Management [l ...........c.ccoovriiiiiiniinicec e
ADVS 4560 (Ql) Principles of Animal Breeding.
ADVS 4920 (Cl) Undergraduate Seminar ...........ccccoceeeveenreenieenineeneenns
Directed Elective COUrSe...........cuiriiiiiiiiiii et
DEPth COUISE ...

Spring Semester

ADVS 4200 (Cl) Physiology of Reproduction and Lactation ................. 4
ADVS 4310 Stable Management IV

ADVS 5190 Horse Management...........ccceeoveeiieroiieniieneenec e 3
Two Directed Elective COUrSes.........ccoociiiiiiiiiiiieicieeee e 6

Directed Electives
Students must choose five courses from the following list:
ADVS 3150 Equine Evaluation Il (Sp)......cccceriiriiiniiniiiiiceiic e 2
ADVS 3690 Equine Behavior and Training Il (Sp)...
ADVS 3910 ST: HOrseshoeing ..........cceeveeeuieriiiiienieenee e
ADVS 5030 Sustainable Agricultural Production

Systems with AniMals (F) ......cccoooviiiiiiiii e
ADVS 5530 Nutritional Management of Farm Animals (Sp)..................
ADVS 5860 Poisonous Range Plants Affecting Livestock (Sp) ............
PLSC 4320 Forage Production and Pasture Ecology (F)
SOIL 2000 (BPS) Soils, Waters, and the Environment (Sp) ................
WILD 4000 Principles of Rangeland Management (Sp) .........cc.ccceeveene.

Students must choose four courses from the following list:
ACCT 20108 Survey of Accounting | (F,Sp,SuU) ...covvrvenirieiiceeneene, 3
APEC/ECN 2010 (BSS) Introduction to Microeconomics (F,Sp,Su) .....3
APEC 30108 Introduction to Agricultural Economics

and AgribuSINESS (SP) ....eerueirriiiriieiie e
APEC 3020® Firm Finance and Records Analysis (Sp)....cc.cccecveeeerueenen.
APEC 5010 (Ql) Firm Marketing and Price Analysis (F)
BUS 3400 (Ql) Finance Fundamentals ...........ccccccoiiiieniiiencieeceee,
BUS 3500 Marketing PrinCiples..........cocooiiiiiiiiiiiieiec e
BUS 3700 Operations Management Fundamentals...
ECN 3010 (DSS) Managerial Economics (F,Sp) .......cccouvevrcveenvirneenenen.
MGT 2050 Legal and Ethical Environment of Business (F,Sp,Su)......... 3
MGT 3110 (DSS) Managing Organizations and People (F,Sp,Su)........ 3

5Students must choose one course from the following: ADVS 2600 or 2650.
5Students may take BIOL 1610 and 1620 if they desire to pursue a postbaccalaureate degree.
"Students may take CHEM 1210, 1215, 1220, and 1225 if they desire to pursue a
postbaccalaureate degree.
8Students may obtain an Agribusiness Management Minor by taking APEC 3010, 3020;
ECN 1500 (BAI); and ACCT 2010.

Dairy Herdsman Program

The Program

The Dairy Herdsman Program is a one-year course of study in practical
dairy knowledge and skills. Through lectures, laboratory exercises,

and actual on-the-farm experiences, students are taught to be dairy
herdsmen, with highly employable skills. A high school education is
highly recommended, but is not a requirement to be admitted to the
program.

The classroom and laboratory experiences are directed by Utah

State University staff members, extension personnel, and specially
qualified guest speakers. Coursework covers such areas as nutrition
and feeding, management, physiology, milk production, breeding and
selection, and buildings and equipment. Students also gain practical
experience and know-how by working with a commercial dairyman in
Cache Valley. Many students are now selecting the new degree option,
which allows students to take the dairy herdsman classwork and then
continue on for a degree in dairy science.
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All students may participate in judging at regional and national levels,
showing at state and area shows, working with area sales, and

field trips to the Western International Dairy Expo, the Dairy Herd
Improvement Laboratory, and progressive dairy enterprises. These
activities provide a well-rounded background and improve employment
opportunities.

Students in this program have access to all privileges available to Utah
State University students: athletic and entertainment events, campus
housing and food services, the University library, the bookstore, and
recreational facilities.

Career Opportunities

Students who complete this program will have a good working
knowledge of how to care for and make decisions about various
dairy animals and will understand and be able to use various types
of equipment. These skills, as well as an understanding of the
management process involved, can greatly improve the chances of
being employed by a dairy or dairy-related industry.

Required Coursework for Dairy Herdsman Program

Fall Semester (16 credits)

ADVS 1010 Artificial Insemination and Reproduction .............cc.cccceueee. 2
ADVS 1020 Dairy Cattle Nutrition and Feeding ...........ccccocviviiniiinnenns
ADVS 1050 Dairy GENEtiCS .......eeeiuiiiiieiieeiee sttt
ADVS 1250 Applied Agricultural Computations..
ADVS 2130 Dairy Production Practices ...........ccccceeviirieiiiiiicnieeneens
ADVS 2250 Cooperative Work EXperience............ccccvveenviiiicnieeineens

Spring Semester (16 credits)

ADVS 1030 Lactation and Milking Systems..........cccccevieniiiiicniiineens 3

ADVS 1040 Records and Financial Aspects of Dairy Herd Operations 3

ADVS 1060 Applied Feeding and Management of Dairy Calves and
Basic Construction of Facilities ...........ccccciiiiiniiiiceeee

ADVS 1720 Dairy Cattle Evaluation and Judging .

ADVS 2250 Cooperative Work EXperience...........cccccoevvenieiiiecnineeninens

Honors

There is also an Honors Plan for students desiring a BS degree “with
Honors” in Animal, Dairy and Veterinary Sciences. For details, students
should contact their academic advisor.

ADVS Minors

A minor can be valuable when associated with a major in agricultural
education, agricultural economics, plant science, nutrition and

food science, business, economics, computer science, rangeland
resources, and in other disciplines where the animal industry has direct
or indirect involvement.

Requirements for specialty or emphasis area minors are listed below.
The same departmental standards applying to the Animal, Dairy and
Veterinary Sciences major also apply to all minors (see page 157).

Requirements for Minors

The following is a listing of courses for the various minor emphasis
areas. A specific course may not be used to fulfill the requirements of
more than one ADVS minor.

Animal and Dairy Science

ADVS 1110; choose one or more courses from ADVS 2080, 2090,
2120, 2130, and 2190; 10 elective ADVS credits with approval of the
ADVS academic advisor.
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Bioveterinary Science

ADVS 2200, 3000; 7 elective ADVS credits with approval of the ADVS
academic advisor. A minimum grade of C is required in all courses
applied toward this minor.

Equine
ADVS 1110, 1600, 2190, 2300, 3100, 3600; ADVS 2600 or 2650; one
other ADVS course with approval of the ADVS academic advisor.

Dairy Herdsman
ADVS 1020, 1030, 1040, 1050, 1060.

Transfer students must have a minimum of one 3-credit upper-division
course in residency with the approval of the ADVS academic advisor.

Undergraduate Program Assessment

The ADVS Department assessment plan defines learning objectives
for each of its undergraduate emphases. These learning objectives
are mapped to each of the required courses in each emphasis, so

that they may be evaluated for their contribution to emphasis goals.
Outcome measures have also been defined for each emphasis, and

a process has been implemented to conduct exit interviews with all
graduating students in Animal, Dairy and Veterinary Sciences. Rate

of admission to a professional veterinary medical program has been
identified as the critical outcome measure for the Bioveterinary Science
emphasis. The ADVS Department Curriculum Committee oversees the
assessment process, with input from the ADVS Department Internship
and Placement Committee. The ADVS Curriculum Committee reports
its assessment findings to the ADVS department head, as well as to
faculty members, and incorporates these findings in its regular ongoing
and periodic comprehensive reviews and revisions of the ADVS
Department undergraduate emphases.

Learning Objectives

Animal and Dairy Science Emphasis
The following Disciplinary Knowledge objectives apply:

1. Attain knowledge in mathematics and basic sciences required for
disciplinary competency.

2. Know the nature, intent, and scope of animal and dairy science.
3. Attain depth in two subfields of animal and dairy science.

4. Achieve understanding in the disciplines of animal genetics,
health, nutrition, and reproduction.

5. Integrate knowledge from the various disciplines to effectively
conduct livestock operations.

Skills and Career Competencies objectives are as follows:
1. Comprehend reading materials appropriate to course levels.
2. Communicate effectively in oral and written forms.
3. Conduct library research using modern methods.
4. Use a computer for written work, presentations, and research.

5. Attain proficiency in basic techniques of animal management.
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Biotechnology Emphasis
The following Disciplinary Knowledge objectives apply:

1. Attain a working knowledge of biological mechanisms, including
genetics, reproduction, and microbiology.

2. Acquire a working knowledge of mathematics, including calculus
and statistics.

3. Achieve a working knowledge of chemistry, including inorganic,
organic, and biochemistry.

4. Attain a basic knowledge of animal biotechnology and ethics.
Skills and Career Competencies objectives are as follows:

1. Understand and perform molecular cloning.

2. Understand and perform cell culture procedures.

3. Understand and perform protein purification.

4. Communicate effectively in oral and written forms.

5. Achieve quantitative competency.

6. Conduct scientific-literature searches using modern methods.

Bioveterinary Science Emphasis
The following Disciplinary Knowledge objectives apply:

1. Attain a working knowledge of biological mechanisms, including
molecular genetics.

2. Acquire a working knowledge of mathematics, including calculus
and statistics.

3. Achieve a working knowledge of chemistry, including inorganic,
organic, and biochemistry.

4. Acquire a basic knowledge of general physics.

5. Attain a basic knowledge of animal production, including
breeding, nutrition, and reproduction.

6. Achieve a basic understanding of health and disease
mechanisms.

7. Understand the ethics and profession of veterinary medicine.
Skills and Career Competencies objectives are as follows:

1. Communicate effectively in oral and written forms.

2. Achieve quantitative competency.

3. Conduct scientific literature searches using modern methods.

Equine Science and Management Emphasis
The following Disciplinary Knowledge objectives apply:

1. Attain knowledge in mathematics and basic sciences required for
disciplinary competency.

2. Know the nature, intent, and scope of equine science and
management.

161



Department of Animal, Dairy and Veterinary Sciences

3. Attain depth in two subfields of equine science and management.

4. Achieve understanding in the disciplines of equine behavior,
health, nutrition, and reproduction of horses.

5. Integrate knowledge from the various disciplines to effectively
conduct equine operations.

Skills and Career Competencies objectives are as follows:
1. Comprehend reading materials appropriate to course levels.
2. Communicate effectively in oral and written forms.
3. Conduct library research using modern methods.
4. Use a computer for written work, presentations, and research.

5. Attain proficiency in basic techniques of equine science and
management.

Undergraduate Research
Opportunities

Students interested in pursuing undergraduate research opportunities
in the ADVS Department should contact Tami Spackman, Agricultural
Science 242, tami.spackman@usu.edu, (435) 797-2150, for
information and referrals.

Departmental Honors

Students who would like to experience greater academic depth within
their major are encouraged to enroll in departmental honors. Through
original, independent work, Honors students enjoy the benefits of
close supervision and mentoring, as they work one-on-one with faculty
in select upper-division departmental courses. Honors students also
complete a senior project, which provides another opportunity to
collaborate with faculty on a problem that is significant, both personally
and in the student’s discipline. Participating in departmental honors
enhances students’ chances for obtaining fellowships and admission to
graduate school.

ADVS students qualify for acceptance into the departmental honors
program by having a cumulative GPA of 3.3 or better at the time of
application. The program of study requires the completion of 15 credits
of upper-division (3000-level or above) classwork as follows: One
credit of HONR 4800, Thesis/Project Seminar; 3 to 6 credits of HONR
4900, Senior Thesis/Project; and 8 to 11 credits of upper-division
Honors coursework by contract (3 credits may be taken outside the
ADVS Department). Completion of the degree requires a cumulative
GPA of 3.3 and a 3.5 GPA in upper-division Honors classes. Examples
of departmental classes which may be suitable as Honors courses by
contract are ADVS 3000, 3200, 3500, 3510, 4200, 4560, 5160, 5240,
5260, 5350, 5400, 5520, 5530, 5690, 5700, and 5820. Students should
plan their Honors Program early, so that their thesis project can be
completed during the first semester of their senior year, and their last
semester can be used to write and present their thesis.

Interested students should contact the Honors Program, Main 15,

(435) 797-2715, honors@usu.edu. Additional information can be found
online at: http://www.usu.edu/honors/
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Additional Information and Updates

For more information about Bachelor of Science requirements and the
sequence in which courses should be taken, see major requirement
sheets. For more information on ADVS Department minors, see minor
requirement sheet. These are available from the ADVS Department
advisor’s office (AG S 242). Major requirement sheets can also be
found online at: http://www.usu.edu/majorsheets/

For updated information on ADVS programs and course offerings,
check the departmental home page at: http://www.advs.usu.edu

Safety and Liability in Classes
and Laboratories

Certain classes and laboratories involve a risk of bodily injury or of
damage to clothing. Students should take appropriate precautions and
wear suitable protective clothing. Some of the risks include handling

or being near animals, slick floors or corrals, use of toxic or corrosive
substances, and the use of sharp or breakable instruments and
equipment. Students should take precautions to avoid fainting during
demonstrations or work with animal tissues or operative procedures.
Students must assume their own liability protection for travel to and
from classes, laboratories, and field trips. The University and its
employees assume no liability in the performance of classroom or
laboratory instruction or on scheduled field trips, or for other dangerous
activities. The student, by voluntarily participating in these classes and
activities, agrees to assume the risk and not hold USU or its staff liable.

Financial Support

In addition to the scholarships and other financial aid available through
the University, the department awards designated scholarships to
qualified students. The department employs students on a part-time
basis to assist with its research and operate its animal facilities. The
department also coordinates cooperative education and internship
employment opportunities for students. For more information, contact
the department.

Graduate Programs

Graduate Programs Coordinator: Thomas D. Bunch
Location: Agricultural Science 228

Phone: (435) 797-2148

FAX: (435) 797-2118

E-mail: tom.bunch@usu.edu

Admission Requirements

In addition to the general admission requirements (see pages 36-37),
applicants should have satisfactory (3.0 GPA or better) grades in
completion of previous degree programs. The GRE exam, as well as
verbal and quantitative test scores at or above the 40th percentile, is
required.

Applicants to the bioveterinary science graduate program should have
a degree in bioveterinary science, biology, microbiology, chemistry, or
one of the animal sciences. Preveterinary students oriented towards
graduate research studies are strongly encouraged to apply.
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Degree Programs

Master of Science

The MS is available to qualified students with bachelor’s degrees. MS
degrees are offered by the department in animal science and dairy
science, with five specializations in each, and in bioveterinary science.

Doctor of Philosophy

The PhD degree in animal science is offered with four specializations.
It is available to qualified students with degrees in related disciplines.
Exceptionally well-qualified applicants may be considered for
admission to a postbaccalaureate PhD program. The PhD degree

in bioveterinary science is available to qualified students holding a
DVM or a master’s degree in a related discipline, or exceptionally
well-qualified postbaccalaureate applicants. The PhD is a terminal
research degree that is awarded upon successful completion of a
comprehensive program of coursework and original research in an
approved area of specialization.

Course Requirements

Course requirements are determined by the student in consultation
with and upon agreement by his or her supervisory committee.
Depending on the research emphasis selected and the student’s
background, these requirements may be different for each student.
Students working toward an MS or PhD degree must complete
appropriate graduate-level statistics courses, as well as participate in
the Animal, Dairy and Veterinary Sciences departmental seminar.

Specializations in Animal/
Dairy Science

Animal Nutrition

This specialization involves studies in biochemistry, principles of
nutrition, animal management, nutritional physiology, and animal
feedstuffs. Cooperation with producers, feed industry groups, other
departments of the University, and USDA collaborators, along with
research funding from private industry, strengthens the graduate
program in this area.

Breeding and Genetics

This specialization involves studies in quantitative genetics, applied
animal genetics, statistics, and animal management. Cooperation

with other departments, particularly the Department of Biology and

the Department of Mathematics and Statistics, and collaboration with
other research institutions, livestock producers, and commercial animal
breeding companies broadens the resources of this graduate program.

Molecular Biology

This specialization involves studies in molecular genetics, biochemistry
of nucleic acids, cell biology, reproductive physiology, and bioveterinary
science. Cooperation with other departments, particularly the
Department of Biology and the Department of Chemistry and
Biochemistry, the Biotechnology Center, and collaborators at other
research institutions allows for a strong graduate program in this area.

Reproductive Biology

This specialization involves studies in physiology and endocrinology
of reproduction; embryo technology, including collection, culture,
manipulation, storage, and transfer of embryos; disease transmission,
cytogenetics and molecular genetics; and environmental and
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toxicological influences on reproductive processes and fetal
development. Cooperation with other departments and research
centers of the University and with USDA collaborators allows for a
strong graduate program in this area.

Animal or Dairy Management (MS only)

This specialization involves studies in the applications of the principles
of genetics, reproductive biology, and nutrition to animal or dairy
management at an advanced level. Appropriate emphasis is also
placed on statistics, economics and business administration, and range
management. The management specialization offers the option of
degree programs with or without thesis (Plan A or Plan B). Graduates
in management from a program including thesis (Plan A) may pursue
advanced studies in more specialized fields. The MS in management
without a thesis (Plan B) is considered a terminal degree.

Bioveterinary Science

This degree program involves studies in biochemistry, statistics,
pathology, toxicology, virology, parasitology, pharmacology, and
microbiology. Advanced techniques in laboratory procedures and
animal health research are emphasized. Cooperation with other
departments and research centers of the University and with federal
collaborators and agencies allows for a strong graduate program in
bioveterinary science.

Research

The ADVS department conducts a broad range of basic and applied
research in the areas of animal reproduction, animal nutrition,
livestock and dairy management, animal health, virology, parasitology,
toxicology, animal behavior, cytogenetics, and molecular genetics.
Department facilities include over 30 research laboratories on campus
and at local and regional animal research facilities. There are research
herds and flocks of beef and dairy cattle, sheep, and swine housed
close to the University. There are additional research units housing
beef cattle, sheep, and turkeys located throughout the state. Research
in the department is funded by a multimillion dollar budget derived from
support by the Utah Agricultural Experiment Station and by substantial
outside contracts and grants. Cooperation with other departments

and research centers of the University and with federal collaborators
enhances the ADVS research and graduate programs. Significant in
this regard are the University Center for Integrated BioSystems, the
Utah State Animal Disease Diagnostic Laboratories, the Laboratory
Animal Research Center, the Center for Environmental Toxicology, the
Center for the Genetic Improvement of Livestock, and the on-campus
USDA Poisonous Plant Laboratory.

Financial Assistance

Both departmental and research grant support are available

to matriculated graduate students on a competitive basis. The
department funds graduate assistantships, which are available on

a competitive basis to matriculated graduate students who are U.S.
citizens, nationals, or residents. Students interested in departmental
assistantships may request an application form from the department
or download the form at: http://www.advs.usu.edu/academics/grad/
Applications for assistantships for the following academic year must be
submitted by March 15.

Acceptance to graduate study in the ADVS Department does not
constitute a guarantee of financial assistance.
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Career Opportunities

Career opportunities are available for students who have earned
graduate degrees in the MS and PhD programs offered by the ADVS
Department as described below.

Animal and Dairy Science Graduate
Degree Programs

Animal Nutrition

Career opportunities exist in extension, university and private research,
the commercial animal feedstuffs industry, private consulting firms, and
international programs.

Breeding and Genetics

Career opportunities exist in extension university and private research,
commercial animal breeding and genetic engineering enterprises, and
international programs.

Molecular Biology
Career opportunities exist in university, federal, and private research
organizations, and in commercial applications in the rapidly growing
area of biotechnology.

Reproductive Biology

Career opportunities exist in extension; university and private research;
the pharmaceutical, embryo transfer, and artificial insemination
industries; private consultation; and international programs.

Animal or Dairy Management

Career opportunities include extension, private consultation firms, farm
and ranch management, sales and service to agricultural producers,
agricultural finance, and international programs.

Bioveterinary Science Graduate

Degree Programs

Career opportunities in this area exist in research, management, and
submanagement positions in public and private health research and
testing organizations, and in commercial industries in the health field.
Graduates from the MS program may seek admission to advanced
degree programs in the biological sciences or veterinary medicine.

Animal, Dairy and Veterinary
Sciences Faculty

Professors

Thomas D. Bunch, cytogenetics, embryo biology

Noelle E. Cockett, molecular genetics, identification of genetic markers
Roger A. Coulombe, Jr., veterinary toxicology, molecular biology
Howard M. Deer, pesticides, environmental toxicology

Jeffery O. Hall, veterinary pathology, toxicology

Lyle G. McNeal, sheep production, wool science

Kenneth L. White, reproductive physiology, developmental biology
Dale R. ZoBell, beef cattle production, management

Research Professors

John D. Morrey, virology, transgenic animals

Kamal A. Rashid, in vitro mutagenesis and DNA repair
Donald F. Smee, viral chemotherapy
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Adjunct Professors

J. Talmage Huber, dairy nutrition

Amrit K. Judd, medicinal chemistry as applied to treatment of viral
diseases

Kip E. Panter, animal science/toxicology

R. Dean Plowman, dairy genetics, management

Rex S. Spendlove, microbiology

Professors Emeritus

Stanley D. Allen, veterinary medicine, laboratory animal management

Clive W. Arave, behavior, dairy genetics

Clell V. Bagley, veterinary medicine

John E. Butcher, ruminant nutrition

Jay W. Call, veterinary medicine

Warren C. Foote, reproductive physiology

Robert C. Lamb, dairy genetics

James LeGrande Shupe, veterinary science, comparative clinical
medicine

Robert W. Sidwell, virology

Ross A. Smart, veterinary diagnostic pathology

Norris J. Stenquist, livestock production, nutrition

Wallace R. Taylor, dairy breeding, dairy herd improvement

Don W. Thomas, veterinary medicine

Associate Professors

Thomas J. Baldwin, veterinary diagnostic pathology

David D. Frame, poultry extension

Lee S. Rickords, molecular genetics, developmental biology
Kerry A. Rood, extension veterinarian

Allen J. Young, dairy management, reproduction

Adjunct Associate Professors

Dale R. Gardner, chemistry/toxicology

Stephen T. Lee, analytical chemistry

Bryan L. Stegelmeier, pathology

Shiquan Wang, cytogenetics, reproductive physiology
J. Christopher Wilson, veterinary medicine, fisheries

Associate Professors Emeritus
Larry M. Slade, equine nutrition, management
Randall D. Wiedmeier, beef cattle nutrition, management

Research Associate Professors
Dale L. Barnard, virology
Christopher J. Davies, immunogenetics

Assistant Professors

Jong-Su Eun, ruminant nutrition

Patricia A. Evans, equine management

Jessie D. Trujillo, infectious disease, diagnoses and vaccine
David J. Wilson, dairy cattle, mastitis

Adjunct Assistant Professors

Benedict Green, animal physiology

Breck D. Hunsaker, veterinary immunology
Kevin Welch, toxicology

Research Assistant Professors

Brian B. Gowen, immunology, virology
Justin G. Julander, virology, microbiology
Bart E. Tarbet, virology, microbiology

Utah State University 2009-2010 General Catalog



Department of Animal, Dairy and Veterinary Sciences

Clinical Assistant Professors

E. Jane Kelly, veterinary diagnostics

Ramona T. Skirpstunas, bacterial diseases of fish, veterinary
pathology, veterinary laboratory diagnostic medicine

Rusty D. Stott, clinical veterinarian, animal health

Research Assistant Professor Emeritus
Robert E. Warnick, turkey nutrition

Extension Associate Professor
Scott S. McKendrick, animal science production

Utah State University 2009-2010 General Catalog

Lecturers

Brett R. Bowman, animal science/nutrition

Colette F. Floyd, equine science and management

Parl Galloway, animal science, manager of Animal Science Farm
Justin A. Jenson, dairy herdsman coordinator, dairy youth specialist
Rebecca A. Lewis, equine science and management

Course Descriptions

Animal, Dairy and Veterinary Sciences (ADVS), pages 491-496
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Department of Applied Economics

Department Head: Paul M. Jakus
Location: Business 615

Phone: (435) 797-2310

FAX: (435) 797-2701

WWW: http://apec.usu.edu/

Graduate Program Director:
Arthur J. Caplan, Business 620, (435) 797-0775,
arthur.caplan@usu.edu

Degrees offered: Bachelor of Science (BS) in Agribusiness;

Bachelor of Arts (BA) in International Agribusiness; BS in Agricultural
Economics; Master of Science (MS) in Applied Economics; Doctor of
Philosophy (PhD) in Economics; the department also participates in the
International MBA in Food and Agribusiness (offered through the Royal
Agricultural College in Cirencester, England). The Agribusiness major
is structured to facilitate a dual major with companion majors with the
Huntsman School of Business.

Graduate specializations: MS in Applied Economics—Agricultural
Economics, Natural Resource Economics, and Regional Economic
Development

Undergraduate Programs

Objectives

Economics is the study of allocating our scarce resources among
humankind’s seemingly endless variety of needs and wants. This
places economists and economic analysis at the center of virtually
every important discussion and debate about how nations, firms, and
people should organize resources to address these needs and wants.
As a result, economics offers an exciting and dynamic field of study
and research for students, preparing them well to become tomorrow’s
decision makers.

Undergraduate economics provides students with the basic intellectual
framework to understand and analyze economic problems and to make
informed decisions. A basic understanding of economics is essential to
becoming a well-informed citizen, as well as a successful business or
public leader.

Admission Requirements

Freshmen who meet the admission requirements and are accepted
in good standing by the University are eligible for admission to the
Department of Applied Economics. All transfer students, whether
transferring from within Utah State University or from other colleges
and universities, must have an overall minimum GPA of 2.5 to be
accepted as majors in the department. Additional requirements may
apply for students who seek to be admitted to a dual major.

New students wishing to major in the Department of Applied
Economics may do so by listing one of the departmental majors on
their application when they apply for admission to USU. Students
enrolled at USU may change to a departmental major by applying
directly to the Department of Applied Economics.
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Graduation Requirements

To receive a bachelor’s degree in Agribusiness, Agricultural
Economics, or International Agribusiness, students must complete
all University requirements and the college and departmental
requirements for their specific major as noted below.

Agribusiness Major

The Agribusiness major provides a foundation for employment in

the agricultural sector and in businesses and institutions serving
agriculture and rural regions, such as banks and financial institutions,
production, marketing and buying cooperatives, value-added food
producers, real estate and land management, agricultural chemical
production and sales, and farms and ranches. Graduates of this
program are employed in a variety of agribusiness operations
throughout the United States. Agribusiness graduates have achieved
prominence in positions in wholesale and retail sales and service,
stock and commodity brokerage, real estate appraisal, banking and
farm credit, insurance, and in farm and ranch operations. Classwork
provides training in basic business and economics, as well as the
specific management tools required for agricultural enterprises.

To graduate with a bachelor’s degree in Agribusiness, a student must
have a major GPA of 2.5 or higher, as well as a grade of C or better in
each course required for the major. A C grade or better in ECN 1500,
MATH 1100, and STAT 2300 and an overall GPA of 2.67 or higher

is required for admission into some required FIN and MGT courses.
Agribusiness majors with a dual major must satisfy the admission and
graduation requirements of both majors. All required courses must be
taken for a letter grade.

Agribusiness Major Requirements
All courses required for the Agribusiness Major should be taken for a
letter grade. Students must earn a grade of C or better in each course.

Required Courses:
ACCT 2010 Survey of Accounting | (F,Sp,Su).....c.ccccevriieiiiiiiiiiiieienne
ACCT 2020 Survey of Accounting Il (F,Sp,Su)
APEC/ECN 2010 (BSS) Introduction to Microeconomics (F,Sp,Su) .....3
APEC 3010 Introduction to Agricultural Economics

and AgribUSINESS (SP) ...veeiueeiriieiiieiie et 3
APEC 3012 Introduction to Natural Resource and

Regional ECONOMICS (F) ....coiuiiiiiiieeiieiiie it
APEC 3020 Firm Finance and Records Analysis (Sp)
APEC 3310 Mathematics in Agricultural and

Resource ECOnomiICs (F).....ccoiiiiiiiieiie e 3
APEC 4020 Macroeconomics and Trade (Sp) ................ .3
APEC 5010 (Ql) Firm Marketing and Price Analysis (F) ..............
APEC 5015 Firm Management, Planning, and Optimization (F).........
APEC 5020 Strategic Firm Management (Sp) .........cccovveeriiiiinniieeneenne 3
ASTE 3090 Computer Applications in Agriculture (F) (3 cr) or
MIS 2100 Principles of Management Information Systems

(FySP,SU) (B CI) ittt e 3
ASTE 3050 (Cl) Technical and Professional Communication

Principles in Agriculture (F,Sp) (3 cr) or

MIS 2200 (Cl) Business Communication (F,Sp,Su) (3 ¢r).......ccceevennen. 3
ECN 1500 (BAI) Introduction to Economic Institutions, History, and
PrinCiples (F,SP,SU) ...ccuuieiiiiieiie et 3

APEC/ECN 4010 Intermediate Microeconomics (Sp) (3 cr) or

ECN 3010 (DSS) Managerial Economics (F,Sp) (3 Cr)..cccceoeevvieiieennnen.
MATH 1050 (QL) College Algebra (F,Sp,Su)..........ccc.....

MATH 1100 (QL) Calculus Techniques (F,Sp,Su) .......cccoeevverernenne.
MGT 2050 Legal and Ethical Environment of Business (F,Sp,Su).......
STAT 2300 (QL) Business Statistics (F,Sp,SuU) ........cceceriiiiriiceeninnns
College of Agriculture electives'
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Agribusiness Major, Business Option

All courses required for the Agribusiness Major, Business Option
should be taken for a letter grade. Students must earn a grade of C or
better in each course. Students may be eligible for a second major in
Business. For further information, contact an advisor. Note: Student
transcripts and diplomas will list only the Agribusiness Major, not the
Business Option.

Required Courses:

ACCT 2010 Survey of Accounting | (F,SP,Su).....cccccueeiiiiiiiiiiieiiieeee 3
ACCT 2020 Survey of Accounting Il (F,SP,SuU).....ccccereiniiiiiiiiieiiieees 3
APEC/ECN 2010 (BSS) Introduction to Microeconomics (F,Sp,Su) .....3
APEC 3010 Introduction to Agricultural Economics

and AgribusSiNeSs (SP) ..eeevueeeiiiiiiiiie s 3
APEC 3012 Introduction to Natural Resource and

Regional ECONOMICS (F) ....oeiiiiiiiiiiieiiie e 3
APEC 3020 Firm Finance and Records Analysis (Sp) .....ccceceveeeriieenannns 3

APEC 3310 Mathematics in Agricultural and
Resource ECONOMICS (F)....ooiiiiiiiiiiiiiie e
APEC 4020 Macroeconomics and Trade (Sp)

APEC 5010 (Ql) Firm Marketing and Price Analysis (F) ..........c.c...c...... 3
APEC 5015 Firm Management, Planning, and Optimization (F)........... 3
APEC 5020 Strategic Firm Management (Sp) ........cccceiriieeiiiieeniienenns 3
ECN 1500 (BAI) Introduction to Economic Institutions,

History, and Principles (F,Sp,Su) ..o, 3
APEC/ECN 4010 Intermediate Microeconomics (Sp) (3 cr) or
ECN 3010 (DSS) Managerial Economics (F,Sp) (3 Cr)...cccovevvvveeenineenn. 3
ECN 3400 (DSS) International Economics for Business (F,Sp,Su)....... 3
FIN 3400 (QI) Corporate Finance (F,Sp,Su)........ccccceciiniiiiiiniiiiieen. 3
MATH 1050 (QL) College Algebra (F,Sp,Su)........cccceciiniviiiieniiiiieen. 4
MATH 1100 (QL) Calculus Techniques (F,Sp,Su) ........cccccecveiiiinennnen. 3

MGT 2050 Legal and Ethical Environment of Business (F,Sp,Su)......... 3
MGT 3110 (DSS) Managing Organizations and People (F,Sp,Su)........ 3

MGT 3500 Fundamentals of Marketing (F,Sp,Su)........ccoocieiiiiienninennn. 3
MGT 3700 Operations Management (F,Sp,Su)........ccccceiiiiiiniienniinnn. 3
MIS 2100 Principles of Management Information Systems (F,Sp,Su)...3
MIS 2200 (Cl) Business Communication (F,Sp,Su)..........cccccevieeenineenn. 3
STAT 2300 (QL) Business Statistics (F,Sp,Su) ........ccooevcieiiiiiinnnn. 4

Agribusiness Major, Agricultural Systems Option

All courses required for the Agribusiness Major, Agricultural Systems
Option should be taken for a letter grade. Students must earn a grade
of C or better in each course. Students who complete this option are
eligible to earn a dual major in Agricultural Systems Technology. Note:
Student transcripts and diplomas will list only the Agribusiness Major,
not the Agricultural Systems Option.

Required Courses:

ACCT 2010 Survey of Accounting | (F,Sp,Su).....ccccceeiiiiiiiiiiiieniieees 3
ACCT 2020 Survey of Accounting Il (F,SP,SuU).....ccccveriniiiiiiiiieiiieees 3
APEC/ECN 2010 (BSS) Introduction to Microeconomics (F,Sp,Su) .....3
APEC 3010 Introduction to Agricultural Economics

and AGribuSINESS (SP) -.veeeivreeeiiiie it 3
APEC 3012 Introduction to Natural Resource and

Regional ECONOMICS (F) ....eeiiiiiiiiiiieiiie e 3
APEC 3020 Firm Finance and Records Analysis (Sp) .....ccccceveeeriieeennnns 3

APEC 3310 Mathematics in Agricultural and
Resource ECONOMICS (F)...ccoiiiiiiiiiiiiiiie e
APEC 4020 Macroeconomics and Trade (Sp)

APEC 5010 (Ql) Firm Marketing and Price Analysis (F) ............cc..c.... 3
APEC 5015 Firm Management, Planning, and Optimization (F)........... 3
APEC 5020 Strategic Firm Management (Sp)

ASTE 1010 Introduction to Agricultural Systems Technology (F).......... 3
ASTE 2200 Electricity in Agricultural Systems (Sp) ......ccccevvverriiieennnns 3
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ASTE 3030 Metal Welding Processes and Technology in Agriculture

(F)(3cr)or
ASTE 4100 Agricultural Structures and Environment (Sp) (3 cr) .......... 3
ASTE 3050 (Cl) Technical and Professional Communication

Principles in Agriculture (F,SP) ......ccoooieiiiiiiiiiieie e 3

ASTE 3080 Compact Power Units for Agricultural and Turfgrass
Applications (Sp) (3 cr) or

ASTE 3200 Irrigation Principles and Practices (Sp) (3 Cr) ....ccccoovvvvenee 3
ASTE 3090 Computer Applications in Agriculture (F)........cccccccevviviieens 3
ASTE 3600 (Ql) Management of Agricultural Machinery Systems

(] o) SRR 3

ASTE 5260 (Cl) Environmental Impacts of Agricultural Systems (F)....3
ECN 1500 (BAI) Introduction to Economic Institutions,

History, and Principles (F,Sp,Su).......ccccooiiiiiiiiiniiienccec e 3
APEC/ECN 4010 Intermediate Microeconomics (Sp) (3 cr) or
ECN 3010 (DSS) Managerial Economics (F,Sp) (3 Cr)....cccccvevviriveenenen. 3
MATH 1050 (QL) College Algebra (F,Sp,Su)

MATH 1100 (QL) Calculus Techniques (F,Sp,Su) .......cccoevcvveniirnieenenen. 3
MGT 2050 Legal and Ethical Environment of Business (F,Sp,Su)......... 3
SOIL 4000 Soil and Water Conservation (F)
STAT 2300 (QL) Business Statistics (F,Sp,Su) ......ccccoovreieniiineenienne. 4

Agricultural Economics Major

The Agricultural Economics major emphasizes the development of
quantitative skills in and a deeper understanding of economic theory.
While this program provides a solid base for individuals desirous of
careers in agricultural businesses, it is also an excellent preparation
for graduate studies in economics, agricultural economics, natural
resources, business, or law. The Agricultural Economics degree
provides an excellent background for work in federal, state, and local
government, as well as in the private sector. Graduates of this program
are now working in positions involving the analysis of prices and
markets, preparation of economic feasibility studies, and preparing
economic forecasts.

To graduate with a bachelor’s degree in Agricultural Economics, a
student must have a major GPA of 2.5 or higher, as well as a grade of
C or better in each course required for the major. All required courses
must be taken for a letter grade.

Agricultural Economics Major Requirements

All courses required for the Agricultural Economics Major should be
taken for a letter grade. Students must earn a grade of C or better in
each course.

Required Courses:

ACCT 2010 Survey of Accounting | (F,Sp,Su).......ccccevviiniiiiicniiinnens 3
ACCT 2020 Survey of Accounting Il (F,Sp,Su).......ccccceviiniiiiiiniiineens 3
APEC/ECN 2010 (BSS) Introduction to Microeconomics (F,Sp,Su) .....3
APEC 3010 Introduction to Agricultural Economics

and AgribuSINESS (SP) ....eeruvirriiiriieiie et 3
APEC 3012 Introduction to Natural Resource and
Regional ECONOMICS (F) ....coiviiiiiiiiiiieiiee it 3

APEC 3310 Mathematics in Agricultural and

Resource ECONOMICS (F)....coovviiiiiiiiiiiiiieciceeeeeecee e
APEC/ECN 4010 Intermediate Microeconomics (Sp) .......cccccceerveriueene
APEC 4020 Macroeconomics and Trade (Sp) ......ccccereveerreirieerieeeneeens
APEC 5015 Firm Management, Planning, and Optimization (F)...........
APEC/ECN 5330 (Ql) Applied Econometrics (Sp) .......cccovvveevueerieerneeens
APEC 5560 Natural Resource and Environmental Economics (Sp).....3
ASTE 3090 Computer Applications in Agriculture (F) (3 cr) or
MIS 2100 Principles of Management Information Systems

(FySPySU) (B CF) ittt 3
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ASTE 3050 (Cl) Technical and Professional Communication
Principles in Agriculture (F,Sp) (3 cr) or

MIS 2200 (Cl) Business Communication (F,Sp,Su) (3 Cr)....cc.cccecveeen. 3
ECN 1500 (BAI) Introduction to Economic Institutions,
History, and Principles (F,Sp,Su)......cccccooiiiiiiiiniiiecceieeee 3

ECN 3400 (DSS) International Economics for Business (F,Sp,Su)....... 3
APEC 5950 Senior Project (F, SP) ....cveeveeriieiiiiiiesieeeerec e

MATH 1050 (QL) College Algebra (F,Sp,Su)
MATH 1100 (QL)? Calculus Techniques (F,Sp,Su) ......cccceeveervrienenennne 3
STAT 2300 (QL) Business Statistics (F,Sp,Su) ......ccccoovvriieniiinennneenn. 4

International Agribusiness Major

The International Agribusiness major combines training in business,
language skills, and economics courses that emphasize the role of
the trade and development issues that are critical to operating in

the increasingly internationalized agribusiness sector. The program
provides a foundation for employment in agricultural and agribusiness
sectors and in banks and financial institutions, production, marketing
and buying cooperatives, value-added food producers, agricultural
chemical production and sales, and farms and ranches in domestic and
international settings. Classwork provides training in basic business
and economics, as well as the specific management tools required for
agricultural enterprises.

To graduate with a bachelor’s degree in International Agribusiness, a
student must have a major GPA of 2.5 or higher, as well as a grade of
C or better in each course required for the major. All required courses
must be taken for a letter grade.

International Agribusiness Major Requirements

For this major, students must score three or better on the Federal FSI
Test or complete a language minor. All the following courses should be
taken for a letter grade. Students must earn a grade of C or better in
each course.

Required Courses:

ACCT 2010 Survey of Acounting | (F,Sp,Su).......ccccccviriiiniiiiiiiniiiieens 3
APEC/ECN 2010 (BSS) Introduction to Microeconomics (F,Sp,Su) .....3
APEC 3010 Introduction to Agricultural Economics

and AgribuSINESS (SP) ....eeruvirriiiriieiieie e 3
APEC 3012 Introduction to Natural Resource and

Regional ECONOMICS (F) ....cooviiiiiiiiiiieiiec et 3
APEC 3310 Mathematics in Agricultural and

Resource ECONOMICS (F)....coovviiiiiiiiiieiiecieeeeee e 3
APEC 4020 Macroeconomics and Trade (SP) .....cccccervveenreeiieenieeenieens 3
ECN 1500 (BAI) Introduction to Economic Institutions,

History, and Principles (F,Sp,Su).......ccccooiiiiiiiiiniiiicnccec e 3
APEC/ECN 4010 Intermediate Microeconomics (Sp) (3 cr) or
ECN 3010 (DSS) Managerial Economics (F,Sp) (3 Cr)....cccccvevviriieenenen. 3
ECN 3400 (DSS) International Economics for Business (F,Sp,Su)....... 3
ECN 4020 Intermediate Macroeconomics (F,Sp) ........ccccevvevieniirneenenen. 3
ECN 5400 International Trade Theory (F)
ECN 5950 (CI) Senior Project (Sp)......ccucveerririeeneeeieenie e
MATH 1050 (QL) College Algebra (F,Sp,Su)......ccccceieeniiiiicniienieennenn 4
MATH 1100 (QL) Calculus Techniques (F,Sp,Su) .......cccoevcvvervirieenenen. 3
MIS 2100 Principles of Management Information

SyYSEMS (F,SP,SU) i 3
NFS 5510 Food Laws and Regulations (Sp)......cccccceeeeriiiciieniinneennen. 2
POLS 5120 Economics of Russia and Eastern Europe,

9th Century to 21st Century (F).....ccoeviiiiiiiiecceeeceeeeen 3
STAT 2300 (QL) Business Statistics (F,Sp,Su) ......c.ccoovreieriiineenneenn. 4
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Minor Requirements

Agribusiness Management Minor:

ACCT 2010 Survey of Accounting | (F,Sp,SuU).......cccceeiiiiniiiiiiiiieienne 3
APEC 3010 Introduction to Agricultural Economics

and AgribUSINESS (SP) .uveeeueiiriieiiieiie ettt 3
APEC 3020 Firm Finance and Records Analysis (Sp) ......cccccceeveeeiienne 3
APEC 3310 Mathematics in Agricultural and

Resource ECOnomics (F)......cccooiiiiiiiiiiii e 3
ECN 1500 (BAI) Introduction to Economic Institutions,

History, and Principles (F,Sp,Su)......ccccoiiiiiiiiiiiie e 3

Agricultural Economics Minor:
APEC/ECN 2010 (BSS) Introduction to Microeconomics (F,Sp,Su) .....3
APEC 3310 Mathematics in Agricultural and

Resource ECOnomics (F)......ccooiiiiiiiiiiiii e
APEC 4020 Macroeconomics and Trade (Sp)

APEC 5010 (Ql) Firm Marketing and Price Analysis (F) .......c.ccccceoeeen. 3
ECN 1500 (BAI) Introduction to Economic Institutions,

History, and Principles (F,Sp,Su)......ccccoiiiiiiiiieiie e 3
APEC/ECN 4010 Intermediate Microeconomics (Sp) .......cccccceerereneenne 3

1These 12 credits must be selected from courses offered by departments within the College of
Agriculture, excluding courses offered by the Department of Applied Economics. Six of the
12 credits must be chosen from upper-division courses (i.e., courses numbered 3000 or
above).

2The regular calculus series (MATH 1210 and 1220) is recommended for students
contemplating graduate studies in economics. MATH 1210 will fulfill the MATH 1100
requirement.

Four-year Degree Plans (8 semesters)

Four-year degree plans for majors offered by the Department of
Applied Economics can be found at:
http://www.usu.edu/degreeplans/

Students will need to meet with their advisor periodically to ensure all
requirements are being met.

Departmental Honors

Students who would like to experience greater academic depth within
their major are encouraged to enroll in departmental honors. Through
original, independent work, Honors students enjoy the benefits of
close supervision and mentoring, as they work one-on-one with faculty
in select upper-division departmental courses. Honors students also
complete a senior project, which provides another opportunity to
collaborate with faculty on a problem that is significant, both personally
and in the student’s discipline. Participating in departmental honors
enhances students’ chances for obtaining fellowships and admission
to graduate school. Minimum GPA requirements for participation

in departmental honors vary by department, but usually fall within

the range of 3.30-3.50. Students may enter the Honors Program at
almost any stage in their academic career, including at the junior (and
sometimes senior) level. The campus-wide Honors Program, which is
open to all qualified students regardless of major, offers a rich array of
cultural and social activities, special classes, and the benefit of Honors
early registration. Interested students should contact the Honors
Program, Main 15, (435) 797-2715, honors@usu.edu. Additional
information can be found online at: http://honors.usu.edu/

Financial Support

The Department of Applied Economics and the College of Agriculture
award scholarships in addition to those available through the University
Financial Aid Office. Information and application forms may be
obtained from the college or departmental offices.
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Additional Information

For more information about undergraduate programs in the
Department of Applied Economics, see the major requirement sheet,
available from the department, or accessed online at:
http://www.usu.edu/majorsheets/

Graduate Programs

The MS in Applied Economics and the PhD in Economics are offered
by the Department of Applied Economics. The International MBA

in Food and Agribusiness is offered through the Royal Agricultural
College (RAC), Cirencester, England.

Objectives

Graduate training in the Department of Applied Economics emphasizes
economic theory, critical thinking, and quantitative analysis. This
foundation is a means to an end, not an end in itself: theory and
quantitative methods are tools used in applied courses, in theses and
dissertations, and in other research and extension activities carried out
in the department.

The MS in Applied Economics is a terminal degree that prepares
students for positions in industry; private consulting firms; local,
regional, and national policy-making agencies; private not-for-profit
organizations; and community/regional economic planning and
development agencies. The Doctor of Philosophy in Economics

is intended to prepare students for faculty and research positions
with dual fields in Trade and Development and Natural Resource and
Environmental Economics. All PhD students are required to complete
these “field” sequences. Students interested in other specialties are
discouraged from applying.

Admission Requirements

Applicants must have earned a bachelor’s degree from an accredited
college or university, maintained a grade point average of at least

3.0 for the last 60 semester credits earned, and score in at least the
40th percentile on the Graduate Record Exam (GRE). The Graduate
Management Admission Test (GMAT) is required for the International
MBA in Food and Agribusiness. In addition, international applicants
from non-English-speaking countries must score at least 550 on the
Test of English as a Foreign Language (TOEFL). Satisfaction of these
minimum admission requirements does not guarantee admission.
Applications for graduate study from students trained in disciplines
other than economics are welcomed. However, all applicants are
expected to have: (1) an understanding of intermediate microeconomic
and macroeconomic theory, (2) preparation in mathematical
economics, and (3) preparation in probability and statistics. In
addition, applicants are expected to have strong written and oral
communications skills.

Degree Requirements

Master of Science in Applied Economics

To complete an MS degree in Applied Economics, students are
required to: (1) complete the applied core (APEC 6000, 6100, 6300,
6330); (2) complete a specialization in: (a) agricultural economics
(ACCT 6350; APEC 6030, 6040, 6250; ECN 5300; MGT 5640, 6520),
(b) natural resource economics (APEC 6500 and 6510), or (c) regional
economic development (APEC 6700 and 6710); (3) submit and orally
defend a thesis (Plan A) or research report (Plan B); and (4) complete
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elective class or thesis research credits to meet Plan A, B, or C
graduation requirements. Plan A requires at least 30 credits and must
include at least 6 thesis research credits. Plan B requires at least 30
credits and must include 2 to 3 thesis research credits. Plan C has no
research component and requires at least 33 credits. (No more than 6
undergraduate credits may be used in meeting degree requirements.)

Doctor of Philosophy in Economics

PhD students are required to: (1) complete the first-year core (APEC
7130, 7140, 7230, 7240, 7310, 7320, 7350, 7360); (2) perform
successfully on a written qualifying examination based on the first-
year core; (3) complete the advanced core (APEC 7150, 7330);

(4) complete the International Trade and Development and Natural
Resource and Environmental Economics field sequences (APEC 7400,
7500, 7510); (5) complete a research dissertation and give an oral
defense of the dissertation; and (6) meet University requirements for
dissertation research and total credit hours.

International MBA in Food and Agribusiness
The Department of Applied Economics participates with the Royal
Agricultural College (RAC) in Cirencester, England to offer this degree.
The degree is awarded by the RAC. Students study at USU during

fall semester, and then study spring semester at the RAC. Students
complete a team project and a thesis. The degree is designed to
prepare students to be agribusiness managers in an international
environment. Applicants for admission to the International MBA are
expected to have completed a common body of knowledge core at an
AACSB accredited program. The common body of knowledge includes:
ACCT 2010, 2020; ECN 1500, 2010; FIN 3400; MGT 2050, 3110,
3500; MGT 3080 or 3700; MATH 1100; MIS 2100; and STAT 2300.
Required courses to be completed at USU include: ACCT 6350;
APEC 6030, 6040, 6330; and MGT 4590. During spring semester,
courses in finance, marketing and advertising, human resource
management, macroeconomics, business strategy, agricultural food
policy, and food chain industry are taught at the RAC. Participating
students pay USU tuition and are expected to complete the program in
12-18 months.

Research

The Department of Applied Economics maintains an active and
productive research program. The results of this research are
published in professional journals, books, and technical reports.
Financial support for the departmental research program is

provided by the Utah Agricultural Experiment Station, the College of
Agriculture, the Office of the Vice President for Research, and by a
combination of public and private extramural sources. The Economics
Research Institute provides support and coordination for some of the
department’s research activities. Graduate students are an integral part
of departmental research programs.

Financial Assistance
and Assistantships

The Department of Applied Economics offers teaching and research
assistantships to qualified graduate students. These are awarded on

a competitive basis, and all accepted students are considered eligible.
However, while the department makes every effort to assist students in
obtaining financial assistance, acceptance into department programs
does not guarantee financial assistance.

Financial assistance is not provided to PhD students who fail to pass

the written qualifying exam nor to graduate students who fail to make
satisfactory progress toward completion of their degrees.
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- = Professors Emeritus

Applied Economics Faculty Roice H. Anderson
Larry K. Bond

Professors Rondo A. Christensen

DeeVon Bailey, agricultural economics

Dillon M. Feuz, production and finance, marketing and price analysis

Paul M. Jakus, Department Head; natural resource and environmenal
economics, nonmarket valuation

Kenneth S. Lyon, economic theory

Donald L. Snyder, agricultural and resource economics

Lynn H. Davis
Reed R. Durtschi
Herbert H. Fullerton
E. Bruce Godfrey
Gary B. Hansen
John E. Keith

Allen D. LeBaron
Darwin B. Nielsen
Morris D. Whitaker

Associate Professors

Arthur J. Caplan, environmental economics and applied
microeconomic theory

Gholamreza Oladi, international economics, econometrics

Ruby A. Ward, agribusiness management and operations research Associate Professor Emeritus

Glenn F. Marston

Adjunct Associate Professor

John P. Gilbert, international trade theory and policy, applied general Course Descriptions

equilibrium modeling, development economics
L Applied Economics (APEC), pages 499-501
Human Resources Specialist

Marion T. Bentley, manpower economics
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Department of Art

Department Head: Carolyn Cardenas
Location: Fine Arts Visual 122
Phone: (435) 797-3460

FAX: (435) 797-3412

E-mail: carolyn.cardenas@usu.edu
WWW: http://www.art.usu.edu/

Assistant Head and Graduate Program Director:
Alan Hashimoto, Fine Arts Visual 116 (435) 764-1913,
alan.hashimoto@gmail.com

Assistant Head and Undergraduate Program Director:
Christopher T. Terry, Fine Arts Visual 216, (435) 797-3409,
chris.terry@usu.edu

Art Department Advisor:
Marcia Roberts, University Reserve 107, (435) 797-3883,
marcia.roberts@usu.edu

Art Education Undergraduate Advisor:
Dennise Gackstetter, University Reserve 110, (435) 797-1542,
denniseg@gmail.com.

Degrees offered: Bachelor of Arts (BA), Bachelor of Science (BS),
Bachelor of Fine Arts (BFA), Master of Arts (MA), and Master of Fine
Arts (MFA) in Art

Undergraduate emphases: Art Education, Art History, Ceramics,
Drawing and Painting, Graphic Design, Photography, Printmaking,
Sculpture

Graduate specializations: Ceramics, Drawing, Graphic Design,
lllustration, Painting, Photography, Printmaking, Sculpture

Undergraduate Programs

Objectives

The Department of Art’s primary goal is to prepare undergraduate
students for careers in art history, art education, and studio art, as well
as the applied and fine arts. Requirements in eight different emphasis
areas address the specific needs of each career. The Department of
Art also serves the University community by offering courses in the
University Studies program and by offering training for students in
related degree programs.

Departmental Admission Requirements

Admission to the Art major is competitive. New freshmen admitted

to USU in good standing may apply for admission to the Art major

by submitting a portfolio of digital images on CD-ROM of their best
work. Details are available from the Art Department. Entrance to the
BFA program in the emphasis areas in studio art is accomplished by
formal application after completion of the department’s foundation
courses. Students applying for this degree program should have a GPA
of at least 2.75. Application to the emphasis area is done by portfolio
review and should be made during the spring semester in which

the prerequisites will be completed. Transfer students should make
application during the spring semester prior to their entrance to USU to
arrange for the portfolio review of their work prior to acceptance in the
department. Participation in the BA program in Art History is limited to
students with at least a 2.5 GPA.
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Degrees Offered

Bachelor of Science Degree

The BS degree is a general art degree for the student who is not
interested in specializing in one area of art. This degree requires 50
semester credits in Art courses, 27-28 credits in University Studies
courses, and allows for 40 elective credits. A GPA of 2.5 is required for
the BS degree. No grade less than C is acceptable in any art class. Art
classes may be retaken for a higher grade. This degree does not fulfill
the requirements for entrance into graduate schools of art.

Bachelor of Arts Degree

This degree is available primarily to students selecting an emphasis
in Art History at USU. BA degree candidates should complete the
majority of University Studies lower-division requirements, the modern
language requirement, and the foundation curriculum by the end

of the sophomore year. This will allow concentration in an area of
specialization during the junior and senior years.

In addition, BA candidates must either complete requirements for the
Art History Emphasis, as listed below, or the general art requirements
as listed under the BS degree. The major professor may also prescribe
other courses to serve the particular needs of different students. A
minimum of 36 semester credits in art is required for a BA degree in
Art with an Art History Emphasis. Students who desire to recieve a

BA degree in Art without an emphasis, must earn a minimum of 50
semester credits in art.

Bachelor of Fine Arts Degree

The BFA is a professional art degree requiring above-average
accomplishment in art. Only students demonstrating considerable
promise will be accepted for this more demanding professional
degree program. Admission to the Art Department BS program does
not guarantee admission to the BFA program. Entrance to the BFA
program is by application only. Each emphasis area specifies classes
that must be completed, along with the common foundation courses,
prior to application to the BFA program. For most students, this will
occur at the end of their sophomore year. Transfer students may make
application during the spring semester prior to their planned entrance
into the department.

To graduate with a BFA degree, students must meet the following
minimum requirements:

1. A career total GPA of at least 2.75 must be attained.

2. Students must maintain a minimum GPA of at least 2.75 in the Art
Foundation and Art Basic Core classes.

3. No grade lower than a C will be accepted in any art class.

4. In any emphasis area class, no grade lower than a B- is
acceptable. Emphasis classes may be retaken for a higher grade.

A minimum of 70 semester credits in art must be completed for the
BFA degree. This includes 6 credits of upper-division art history. During
the spring semester of their senior year, students must take ART

4910 (Senior BFA Exhibition). Students must also fulfill the standard
University Studies requirement of 27-28 credits, as well as complete
20 credits of electives. Any student unable to complete the necessary
requirements for the BFA may still qualify for the BS degree.
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Department of Art Curriculum

Foundation Courses

Students in the BS, BA, and BFA degree programs (except for students
in the Art History emphasis) need to complete the following foundation
curriculum. (Art History students should instead complete the BA
foundation courses, which are listed in the Art History section.)

Suggested Sequence:
Freshman year—first semester:
ART 1020 Drawing | (3 cr) or

ART 1110 Drawing | (Art Majors Only) (3 Cr) ..cccoueeieiiiieniecieeiieeiees 3
ART 1120 Two-dimensional Design (3 cr) or
ART 1150 Two-dimensional Design (Art Majors Only) (3 cr)............... 3

ARTH 2710 (BHU) Survey of Western Art: Prehistoric to Medieval..... 3

Freshman year—second semester:
ART 1130 Three-dimensional Design (3 cr) or

ART 1160 Three-dimensional Design (Art Majors Only) (3 cr) ............ 3

ART 2110 Drawing Hl.......ooeiieiieiiiie et 3

ARTH 2720 (BHU) Survey of Western Art: Renaissance to
POSt-MOAErN ... 3

Subsequent curriculum requirements are specific to these individual
emphasis areas:

Art Education

Minimum GPA for Admission: 2.75, USU; 2.75 Career

Additional Admission Requirement: admission granted by
art education instructor

Minimum GPA for Graduation: 2.75, core/foundation courses;
2.75, major; 2.75, USU; 2.75 Career

Minimum Grade Accepted: B- in emphasis courses;
C in remaining ART courses

The art education curriculum prepares students to teach art in the
public schools. Students graduate with a Bachelor of Fine Arts (BFA)
degree in art and obtain a secondary education teaching license. The
BFA degree requires 70 credits in Art courses. A minimum of 45 credits
must be completed in the core and broadening area:

ART 1020 Drawing | (3 cr) or

ART 1110 Drawing | (Art Majors Only) (3 Cr) ..cccoueeieiiieeiieiieeiieeieens 3
ART 1120 Two-dimensional Design (3 cr) or

ART 1150 Two-dimensional Design (Art Majors Only) (3 cr)............... 3
ART 1130 Three-dimensional Design (3 cr) or

ART 1160 Three-dimensional Design (Art Majors Only) (3 cr) ............ 3

ART 2110 Drawing Hl.......ooooiiiiiiii e
ART 2200 Painting I............
ART 2230 Basic Printmaking............cccccvceeene
ART 2400 Computers and Art (Art Majors Only) .
ART 2600 Basic Sculpture.............ccccveeeennenn. .
ART 2650 Introduction to Ceramics..........c.ceeereereieeiienieeeeneereneeens 3
ARTH 2710 (BHU) Survey of Western Art: Prehistoric to Medieval..... 3
ARTH 2720 (BHU) Survey of Western Art: Renaissance to

POSt-MOAEIN ... 3
ART 1050 Introduction to Photography (3 cr) or
ART 2810 Photography | (3 Cr).....ccocuieiiiiiiiiie e 3

In addition, 6 credits are required in upper-division art history courses.

A minimum of 25 art credits must be taken in a specialization area. The

secondary education teaching license requires the following courses:

ART 3000 Secondary Art Methods | (At F) .....ooooeiiiiiiiiiiiieieees 3

ART 3300 Clinical Experience | (Alt F) .......cccoeiiiiiiiiieieieeees 1
(ART 3000 and 3300 must be taken concurrently.)
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ART 4000 Secondary Art Methods Il (AIt F)......cocveviiiiiiiiiiiiicee 3

ART 4300 Clinical Experience Il (Alt F)......cccooviiiiiniiiiieiiececeieeene 1
(ART 4000 and 4300 must be taken concurrently.)

ART 5500 Student Teaching Seminar...........c.ccecveviieiieiiienicneeiene

ART 5630 Student Teaching in Secondary Schools

INST 3500 Technology Tools for Secondary Teachers......................... 1
SCED 3100 Motivation and Classroom Management...............cccccoen. 3
SCED 3210 (DSS/CI) Educational and Multicultural Foundations ....... 3
SCED 4200 (Cl) Reading, Writing, and Technology...........c.ccccoveevueenns 3
SCED 4210 Cognition and Evaluation of Student Learning.................. 3
SPED 4000 Education of Exceptional Individuals..............cccccovverieens 2

Art History (52 total credits)

Minimum GPA for Admission: 2.5, USU; 2.5 Career

Minimum GPA for Graduation: 2.5, major requirements;
2.5, USU; 2.5 Career

Minimum Grade Accepted: C in all major requirements

For the BA degree in Art with an emphasis in Art History, all students
must take the following required foundation courses (15 credits):

ARTH 2710 (BHU) Survey of Western Art: Prehistoric to Medieval (F) 3
ARTH 2720 (BHU) Survey of Western Art: Renaissance to

POSt-MOAEIN (SP) ...uveeirieieiiiieie ettt 3
HIST 1100 (BHU) Foundations of Western Civilization: Ancient and

Medieval (F,SP,SU) ...ccouiiiiiiieiiieee e 3
HIST 1110 (BHU) Foundations of Western Civilization: Modern

(FuSPuSU) i 3

One studio art course of student’s choice (note prerequisites where
necessary)

All majors must choose between the following two tracks, and must
meet with their advisor to determine a concentration and special area
by the beginning of their sophomore year. In addition, the student
should have produced two research papers of 10-15 pages each by
the senior year.

Track | (18 credits): Students must complete six upper-division
courses in art history, consisting of three interrelated courses (e.g., by
period) and three distributed widely (i.e., a concentrator in a modern
period of art history would select courses from the ancient or medieval,
renaissance, and Baroque periods to achieve the wide distribution).

Track Il (Interdisciplinary Track) (18 credits): Students must
complete three upper-division courses in Art History and two upper-
division courses outside the department that make up a special

field (these may be combined from area studies, such as the British
Commonwealth, French Studies, American Studies, Folklore, or
Anthropology; or may consist of a selection of courses that deal with
post-colonialism, Women and Gender Studies, and the intersections
between art and the history of science, for example; or may include
courses that deal with a certain period). The student must formally
apply, in consultation with his or her advisor, to determine the
concentration and special area. One additional course in Art History
(outside the special field) must also be completed.

All majors are required to take ARTH 4790, Art History Seminar and
Special Problems (3 credits, offered every year). Students will be
advised to take this seminar after they have written a research paper.
Students are required to produce a self-assessment portfolio. During
the second semester, senior majors must provide a portfolio of their
work in art history. No credit is granted for the portfolio (which is not
a class). The portfolio consists of a two-page self-assessment of the
student’s work and progress in the major; a list of classes taken in art
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history, studio art, and any related fields that have contributed to the
student’s understanding of art history; and examples of the student’s
work in art history at all levels, including study-abroad work and
internship experiences.

Foreign Language (16 credits): Four semesters of one foreign
language are required. (French and German are especially
recommended for students who plan to go on to graduate school, but
a student may petition to have another foreign language count toward
this goal.)

Including foundation, foreign language, and major classes, the Art
History emphasis requires a total of 52 credits.

Ceramics

Minimum GPA for Admission: 2.75, USU; 2.75 Career
Additional Admission Requirement: portfolio and application review
Minimum GPA for Graduation: 2.75, major; 2.75, USU; 2.75 Career
Minimum Grade Accepted: B- in emphasis courses;

C in remaining ART courses

Contemporary ceramics represents the extension and synthesis of
clay sculpture and vessel traditions. Students are acquainted with the
technology of ceramic materials and firing processes, while developing
sound craftsmanship as a means to personal expression. Enrichment
is provided through the ceramics collection of the Nora Eccles Harrison
Museum, numerous ceramics exhibitions, and visiting guest artists.
Juniors and seniors in the program may compete for one of the Ellen
Stoddard Eccles Scholarships, an endowed scholarship fund set aside
especially for undergraduate ceramics majors. Students must complete
the following courses for a Ceramics emphasis:

ART 2600 Basic Sculpture (F,Sp)........ccoverrerriiiiienieeiee e 3
ART 2650 Introduction to Ceramics (F,Sp,Su) .......cccccocieviiiiiiiniiineens 3
ART 3610 Intermediate Sculpture (F) .......cccooviiriiiiiiiiiiccccces 3
ART 3650 Intermediate Ceramics: Handbuilding (F) ........cccccoeniiiinns 3

ART 3660 Intermediate Ceramics: Throwing on the Potter’'s Wheel

ART 4640" Technology of Ceramic Art (F,Sp,Su)....
ART 46502 Advanced Ceramic Studio (F,Sp,Su) .......cccccevverniirincennnn.
ART 4910 Senior BFA EXhibition (Sp)......ccccvrvieeneiieninieneeeee e
Two upper-division Art HiStory COUrses ...........ccouviiiniiniicniiciec e
CHEM 1010 (BPS) Introduction to Chemistry (F,Sp) (3 cr) or
CHEM 1110 (BPS) General Chemistry | (4 cr) (F,Sp)......ccovvvreueenee. 3or4
GEO 1010 (BPS) Introduction to Geology:

Geology of National Parks (F,Su) (3 cr) or
GEO 1110 (BPS) The Dynamic Earth: Physical Geology

(FySP) (B C) ettt 3oré4

1ART 4640 is repeatable for credit, and must be taken during at least two semesters.
2ART 4650 is repeatable for credit, and must be taken during at least four semesters.

Drawing and Painting

Minimum GPA for Admission: 2.75, USU; 2.75 Career
Additional Admission Requirement: portfolio and application review
Minimum GPA for Graduation: 2.75, major; 2.75, USU; 2.75 Career
Minimum Grade Accepted: B- in emphasis courses;

C in remaining ART courses

The drawing and painting emphasis includes the two-dimensional
study of form and space, as well as the exploration of drawing and
painting media, graphic elements, and visual dynamics. It is an
essential discipline for all artists, as it provides the fundamental visual
skills needed in their search for a personal idiom. At the same time,
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drawing and painting are also vehicles of creative expression, visual
adventure, and self-discovery. The curriculum emphasizes an analysis
of historical approaches to drawing and painting, and the exploration of
new ideas, techniques, and materials. Basic courses are designed to
foster a respect for the craft of drawing and painting, and subsequent
courses encourage application of the craft to expressive goals. Central
to the focus of drawing and painting study at USU is the development
of a personal portfolio reflecting the specific interests of the individual.
Students must complete the following courses for a drawing and
painting emphasis:

ART 1050 Introduction to Photography (F) (3 cr) or

ART 2810 Photography | (F,Sp) (3 Cr)..cceeeiiiiiiiiieniieeeseceee e 3
ART 2200 Painting | (F)

ART 2230 Basic Printmaking (F).......ccccoveeriieiiiiiieniieeececeee e 3
ART 2400 Computers and Art (Art Majors Only) (F) .....ccccoeeviiniiinnens 3

ART 2600 Basic Sculpture (F,Sp) (3 cr) or

ART 2650 Introduction to Ceramics (F,Sp,Su) (3 Cr)....cccceevvevviiriieennenns
ART 3200 Painting 1l (SP) «veeeveeveerireeeienieeie e
ART 4200 Advanced Drawing and Painting Studio (F,Sp,Su)...
ART 4210 Figure Painting (SP) ....ccooeereeiiieiieeieesieesee e
ART 42602 Life Drawing (F) .....cocveoereeenieee e
ART 4910 Senior BFA Exhibition (Sp)
ARTH 4750 Twentieth Century Art..........ccoceiiiiiiieniieeccee e
One additional upper-division Art History course (required)..................

One course must be chosen from:

ART 3230 Lithography (F).....ccocueeriiiieeeeee e 3
ART 3240 Intaglio (Sp)
ART 3250 Relief Prints (F) .....ccooveoieeeeeie e 3

The remainder of the 70 semester credits can be taken as electives.

SART 4260 is repeatable for credit, and must be taken during at least two semesters.

Graphic Design

Minimum GPA for Admission: 2.75, USU; 2.75 Career
Additional Admission Requirement: portfolio and application review
Minimum GPA for Graduation: 2.75, major; 2.75, USU; 2.75 Career
Minimum Grade Accepted: B- in emphasis courses;

C in remaining ART courses

Graphic design is the study of visual communications and the art

of presenting information. Visual elements, such as animation,
photography, illustration, symbols, and type, are designed or
arranged using various techniques and materials. Materials range
from traditional ink, paper, and printing presses to video and the
Internet, using the latest computer software and hardware. Students
in graphic design complete a variety of courses that involve working
with symbols, trademarks, typography, layout, and all formats of print
and publication design. lllustration, digital imaging, motion graphics,
animation, and interactive media are also part of the graphic design
curriculum. Seniors may specialize in one or more of these areas of
study and create a professional portfolio specific to their interests.
Graphic Design emphasis students should complete the following
courses:

ART 2400 Computers and Art (F) (Art Majors Only) .......c.cccocueerivrninens 3
ART 3400 Typography (SP)......cueeeeermreereeeieerieetee st 3
ART 34204 Communication Arts Seminar (F,Sp).......ccccocevviiiiecrieeneens 1
ART 4410 Graphic Interface Design | (F)
ART 4420 Brand Identity Design (F) .......ccccceiiiniiiniiiiieiccie e
ART 4440 Type, Image, and Visual Continuity (Sp).......cccccveveeriuerneens 3
ART 4450 Portfolio Preparation (F)........ccccceeriiiiiiniiiiieieccic e 3
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Additional Art COUMSES ... .ueiiiiiiieiiie et e e 9
Two upper-division Art History courses (3000- or 4000-level)............... 6

4ART 3420 is repeatable for credit, and must be taken during a minimum of three semesters.

Photography

Minimum GPA for Admission: 2.75, USU; 2.75 Career
Additional Admission Requirement: portfolio and application review
Minimum GPA for Graduation: 2.75, major; 2.75, USU; 2.75 Career
Minimum Grade Accepted: B- in emphasis courses;

C in remaining ART courses

Found throughout all of contemporary life, photographic images

shape the way we document, interpret, and direct our lives. As an art
form, photography constantly reinvents our concept of beauty, reality,
and culture. Within the program in photography, students learn the
aesthetic and technical skills of the medium. The fundamentals of craft
and the “hands on” application of knowledge at each level enables the
student to pursue a variety of photographic professions. Requirements
for the Photography emphasis include:

ART 2810 Photography | (F,SP) .....cceoutirieriieiiiiiienie e 3
ART 3810 Photography Il (Sp)
ART 4810 Digital Photography (F) .......ccccoeoiiniiiiiiniicieccec e 3
ART 4820 Nineteenth Century Photography Printing Processes (F)....3
ART 4830 Independent Projects in Photography (F,Sp,Su).................. 6
ART 4840 Color Photography | (F).......cccceeoueeniiriienieeeeieceee e 3
ART 4850 Color Photography Il (Sp) ....c.ccecveeriiriiieniiiiecieceiie e 3
ART 4860 Photographic Studio (F)
ART 4870 Photographic Portfolio (Sp).......ccccuveereieriiiiiiiiiieie e 3
ART 4910 Senor BFA EXhibition (SP).....c.veoerviieeneiieneneenese e 2
ARTH 3820 History of Early Photography (Sp)
ARTH 3830 History of Contemporary Photography (Sp) .......cccoevvevuene 3
Printmaking

Minimum GPA for Admission: 2.75, USU; 2.75 Career
Additional Admission Requirement: portfolio and application review
Minimum GPA for Graduation: 2.75, major; 2.75, USU; 2.75 Career
Minimum Grade Accepted: B- in emphasis courses;

C in remaining ART courses

Students in the printmaking emphasis have the opportunity to explore
all aspects of traditional and contemporary printmaking. After an
introduction to the basics of intaglio, lithographic, silkscreen, and relief
processes, students are encouraged to continue their development in
a specific area of interest. Independent studio projects will investigate
the wide field of printmaking, providing a framework for the student

to become engaged in a creative pursuit involving both technical and
aesthetic considerations. Requirements for the Printmaking emphasis
include:

ART 1050 Introduction to Photography (F) (3 cr) or

ART 2810 Photography | (F,Sp) (3 Cr)..cceervieiiiiiieieeeeiec e 3
ART 2230 Basic Printmaking (F)
ART 32305 Lithography (F) ....c.ccoooiirieieiie e
ART 32405 INtaglio (SP) «o-veeveeeerieeieeieeeene e
ART 325056 Relief Prints (F)

ART 4250 Advanced Printmaking Studio (F,Sp).......cccccocevviiiiiniiinnens 9

ART 4910 Senor BFA EXhibition (Sp).....c.veoeerviieeneiieneneeeeeee e 2

Two additional upper-division Art History courses, 3000-level and
aboVe (FeQUINEd) ....cccuei i 6

5A total of 12 credits must be taken in a combination of ART 3230, 3240, and 3250.
BART 3250 may be repeated for credit.
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Sculpture

Minimum GPA for Admission: 2.75, USU; 2.75 Career
Additional Admission Requirement: portfolio and application review
Minimum GPA for Graduation: 2.75, major; 2.75, USU; 2.75 Career
Minimum Grade Accepted: B- in emphasis courses;

C in remaining ART courses

Sculpture is the three-dimensional expression of ideas. Its range
extends from discrete, permanent objects to ephemeral, multi-media
environments. Students in the sculpture emphasis develop a base

of knowledge in traditional approaches to the creation of form. After
gaining competency in figure modeling, as well as in stone or wood
carving, they explore both site-specific sculpture and sculptural
installations. Intermediate and advanced students investigate specific
problems involving technical, aesthetic, and conceptual considerations,
while developing their own direction, based on both experience with
form, materials, and techniques, and an understanding of traditional
concerns and contemporary issues in the vast field encompassed
today by sculpture.

The following courses are required for students in the sculpture

emphasis:

ART 1050 Introduction to Photography (F) (3 cr) or

ART 2810 Photography | (F,Sp) (3 Cr).ecceeiiieiiieiieiieeeesee e 3
ART 2600 Basic Sculpture (F,Sp)......ccccooeeriiiiiiiiieiieeee e 3
ART 2650 Introduction to Ceramics (F,Sp,Su) .......ccccoeieiniiiiiniiienienns 3
ART 3610 Intermediate Sculpture (F)
ART 4660 Advanced Sculpture Studio (Sp) .....cccccvererenieeriiiaiir e 9
ART 4910 Senior BFA EXhibition (SpP).....ccccveeiiiiiiienieeiieiiceie e 2
Two additional upper-division Art History courses (required) ................ 6

Sample Four-year Plans

Sample semester-by-semester four-year plans for students working
toward a bachelor’s degree within the Art Department can be found at:
http://www.usu.edu/degreeplans/

Students should consult with their advisor to develop a plan of study
tailored to their individual needs and interests.

Minor Requirements
Art Minor

To plan a minor in Art, students should meet with an advisor. Generally,
the minimum requirements include:

ART 1020 Drawing | (F,SP) -..eeieeeiieiiieiie et
ART 1120 Two-dimensional Design (F,Sp)

ART 1130 Three-dimensional Design (F,Sp).......ccccoveeiieniiaiiniieeienne 3
ARTH 2710 (BHU) Survey of Western Art: Prehistoric to Medieval
(F)(3cr)or
ARTH 2720 (BHU) Survey of Western Art: Renaissance
to Post-Modern (SP) (3 Cr)...ueeceeiee e 3
Credits in @any ART ClasSeS........ccoiiuiiiiiiiie e 12

Art History Minor
A minor in art history requires ARTH 2710 and 2720, plus 12 credits
from the art history group (ARTH 3820, 3830, 4720, 4740, 4750, 4790).

USU does not offer an art teaching minor for secondary teachers.
Students choosing to train for teaching art in secondary schools must
complete the art education major listed under art specialties and
must comply with all requirements listed by the Secondary Education
Program of the School of Teacher Education and Leadership (TEAL).
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Departmental Honors

Students who would like to experience greater academic depth within
their major are encouraged to enroll in departmental honors. Through
original, independent work, Honors students enjoy the benefits of
close supervision and mentoring, as they work one-on-one with faculty
in select upper-division departmental courses. Students wishing to
pursue departmental honors in art must have a cumulative GPA of 3.30
or higher, and must first be admitted to the BFA program. Once that
process is completed, they should meet with the departmental honors
advisor to complete an honors program of study contract form. Contact
the Art Department at: Fine Arts Visual 122, (435) 797-3460.

The 15-credit requirement for Departmental Honors in Art is met in the
following manner:

1. At least 6 credits in upper-division Art or Art History courses must
be taken with an honors contract.

2. At least 3 credits must be completed in an Honors Depth Life
and Physical Sciences (DSC) course or in an Honors Depth
Social Sciences (DSS) course.

3. At least 3 credits of upper-division coursework must be completed
in the emphasis area or from outside the department, and must
be taken with an honors contract.

4. Students must complete ART 4910 (Senior BFA Exhibition, 2
credits), along with at least 1 credit in HONR 4900 (Senior
Thesis/Project, 1-3 credits).

To qualify for departmental honors in art, students must graduate with
a cumulative GPA of at least 3.30 in their upper-division coursework
taken as part of their departmental honors contract, and must present
their work in a public forum (such as the Senior BFA show and/or
Student Showcase).

Additional Information

For additional information about undergraduate requirements in the
Department of Art, see the major requirement sheet, which can be
obtained from the department, or accessed online at:
http://www.usu.edu/majorsheets/

Additional information may also be found on the Art Department
website at: http://www.art.usu.edu/

Graduate Programs

The Department of Art offers two graduate degrees and cooperates
with the Emma Eccles Jones College of Education and Human
Services on another degree. The Master of Arts (MA) and the Master
of Fine Arts (MFA) are offered by the Art Department. A Master of
Education (MEd) with a specialization in art is offered through the
Emma Eccles Jones College of Education and Human Services.

Master of Arts

Students are selected for the MA program on the basis of a portfolio
demonstrating artistic individuality and a level of development beyond
the need of classroom instruction.
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Admission Requirements

All applicants are required to have earned a bachelor’s degree in the
visual arts or its equivalent. During the last two years of undergraduate
work, the GPA in art courses must have been at least 3.0 on a 4

point scale. MAT scores should be at or above the 40th percentile.
Applicants taking the GRE should have verbal and quantitative scores
at or above the 40th percentile.

Degree Requirements

Candidates for the MA must complete a minimum of 30 credits, to
include: (1) 21 graduate studio credits, which may be divided into
two or three areas of study at the graduate level; (2) 3 credits which
may be earned in classes outside the department; (3) 3 credits of art
history; and (4) 3 credits of Research and Thesis.

A total of 12 credits of art history, including undergraduate credits, is
required for graduation, but only 3 credits earned as a matriculated
graduate student at USU may be applied toward the 30-credit MA
requirement. The additional 9 credits of art history may include credits
earned at the undergraduate level.

A candidate must complete a minimum of two semesters in residency.
Nine credits per semester is considered full-time graduate enroliment,
while 12 credits are considered the maximum enrollment. A minimum

of three semesters is thus required to complete the 30-credit program.

Master of Fine Arts

The Master of Fine Arts degree is the terminal degree in the visual
arts field. The MFA program is designed to allow students to mature
to a level of professional competence in the making of art. Related
studies augment a rigorous studio program. The prospective student
must exhibit both academic excellence and a well-developed personal
artistic vision.

Admission Requirements

All applicants are required to have earned a BFA degree in the visual
arts or its equivalent, including a minimum of 12 credits of art history.
Students must submit either MAT or GRE scores. GPA in art courses
must have been at least 3.0 on a 4-point scale. MAT scores should be
at or above the 40th percentile. Applicants taking the GRE should have
verbal and quantitative scores at or above the 40th percentile.

Degree Requirements

Students must earn 60 credits, to include: (1) 43 credits of graduate-
level studio art as determined by the student in consultation with his
or her major professor, including a minimum of 6 credits outside of

the emphasis area; (2) 6 credits of Graduate Seminar; (3) 2 credits

of Graduate Interdisciplinary Critique; (4) 6 credits outside the Art
Department as specified by the supervisory committee; and (5) 3
credits of Research and Thesis, which concludes with an MFA thesis
exhibition and an oral defense. The MFA thesis is a visual presentation,
the equivalent of a written dissertation in other disciplines. The thesis
exhibition is the single most important feature of the MFA program;

the culmination of at least two years, and often three or more years, of
intensive study in a single discipline. The student must also submit a
selection of digital images documenting the exhibition.

The MFA program is a resident program; it is not possible to complete
the requirements for graduation by correspondence. The program is
predicated upon the assumption that students will live in the Logan
area. Students must complete a minimum of four semesters in
residency. Nine credits per semester is considered full-time graduate
enrollment, while 12 credits are considered the maximum enrollment.
A minimum of five semesters is thus required to complete the 60-credit
program; most students require three years.
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Application Procedures

Completed applications must include: (1) completed application

forms; (2) a letter of intent; (3) transcripts of all previous graduate and
undergraduate work; (4) three letters of recommendation from qualified
professionals; (5) GRE or MAT scores; and (6) the $50 application fee.

These materials must be sent directly to the School of Graduate
Studies. When complete, applications will be forwarded by the School
of Graduate Studies to the Art Department for review.

A portfolio of twenty digital images on CD-ROM of recent work must be
mailed directly to: Graduate Coordinator, Department of Art, Utah State
University, 4000 Old Main Hill, Logan UT 84322-4000.

Completed applications and slide portfolios must be received by
February 1. Students should note that applications will be considered
only at this time, and only completed applications will be reviewed.
Admission will only be considered for fall semester. The deadlines

for financial aid may be earlier than the admissions deadline. For
further information about financial aid, visit the Financial Aid Office in
Taggart Student Center 106; write to: Financial Aid Office, Utah State
University, 1800 Old Main Hill, Logan UT 84322-1800; or phone (435)
797-0173.

Applications are reviewed by the Art Department faculty. Candidates
are selected primarily on the basis of their portfolio, which should
demonstrate a level of development beyond the need of classroom
instruction and encouragement. The faculty will also look in the
portfolio for evidence of significant personal exploration.

Secondary to the portfolio, but important nonetheless, the applicant’s
letter of intent and letters of recommendation will also be given
careful consideration. In reviewing these letters, the faculty will look
for, among other things, indications that the applicant will be capable of
prolonged and concentrated effort, guided by realistic personal goals.
Letters should address both academic and artistic accomplishments,
as well as potential for further growth in both of these areas.

Applicants are strongly encouraged to visit the USU campus and meet
with the faculty in their proposed field of study well in advance of the
February 1 application deadline.

Important Note. Please note that the graduate programs in the Art

Department have limited enroliment; admission is very competitive.
Because only a small fraction of applicants can be accommodated,
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there can be no guarantee that applicants who meet minimum
admission requirements will be accepted into master’s programs.

Financial Assistance

Departmental support is available to graduate students on a
competitive basis. Students requesting financial support should apply
to the department by February 15. Other assistance is available
through the University Financial Aid Office. Students should note that
applications for Federal work-study should be mailed during the first
week of February.

Art Faculty

Professors

Carolyn Cardenas, drawing, painting
Craig J. Law, photography

John Neely, ceramics

Christopher T. Terry, drawing, painting

Professors Emeritus

Jon I. Anderson, graphic design
Glen L. Edwards, illustration
Adrian Van Suchtelen, drawing

Associate Professors

Jane S. Catlin, art education, painting
Alan Hashimoto, graphic design
Robert Winward, graphic design

Associate Professor Emeritus
Marion R. Hyde, printmaking, art education

Assistant Professors

Eileen Doktorski, sculpture

JinMan Jo, sculpture

J. Daniel Murphy, ceramics

Alexa Sand, art history

Woody Shepherd, drawing, painting
Dave Smellie, graphic design

Course Descriptions
Art (ART), pages 501-504

Art History (ARTH), pages 504-505
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Asian Studies Major and Minor

Program Director: R. Edward Glatfelter, Main 333, (435) 797-1196,
ed.glatfelter@usu.edu

Major

Requirements for Asian Studies Major
(27 credits)

Minimum GPA for Admission: 2.5, USU; 2.2, Career

Minimum GPA for Graduation: 2.5, major requirements
including foreign language; 2.0, USU

Minimum Grade Accepted: C- in all major requirements
including foreign language

To graduate with a BA degree in Asian Studies, students must
complete a minimum of 27 credits approved by the Asian Studies
program director. The program must include a minimum of 18 credits
selected from the Core Courses, and 9 credits from the General
Electives, selected after consultation with the Asian Studies program
advisor. In addition to the core and elective courses, proficiency at the
2020-level or higher in an Asian language is required for graduation.

Core Courses

ECN 5400 International Trade Theory (F) ........cccoevveeiiinciiienieeeenn 3
ENGL 3320 Period Studies in World Literature (when syllabus includes
Asian literature) (F,SP) ....cveeiviiie i 3
ENGL 4360 Studies in Drama/Film (when course subtitle is Asia)
(5] ISR OSSR 3

GEOG 4200 (Cl) Regional Geography

(when region covered is Asian) (F,Sp,Su)...............
HIST 1060 (BHU) Introduction to Islamic Civilization.
HIST/ARTH 3110 (DHA/CI) Ancient Near East.......... .
HIST 3410 The Modern Middle East ..........c.ccoocveviiiiiiniciicneeee,
HIST 3460 Comparative Asian History...........coccevieiiiniciiicnieeee,
HIST 3480 History of China............cccoeeeeveee
HIST 3490 Survey of Japanese History (F)......
HIST 4821 (DHA) World War Il in Asia (Sp).....
HIST 4890 (DHA) Cold War in Asia (F,Sp) .......ccc....... .
LANG/ANTH/HIST 3550 (DHA) Culture of East Asia ........c.ccocevcveeeen.
MIS 4550 (CI) Principles of International Business

ComMmMUNICAIONS (SP) +euvviiurieirieieeriie et 3
PHIL 3710 Philosophies of East Asia (F) .......c.cccovieiiiiniciiiinieeeen 3
PHIL 4900 Special Topics (when syllabus includes Asian

PhiloSOPhIES) (F,SP) ...veeveiiiieiieeiee s
POLS 3230 Middle Eastern Government and Politics (F)....
POLS 3250 (DSS) Chinese Government and Politics (F)...........c........
POLS 4220 (CI) Ethnic Conflict and Cooperation (when syllabus

includes Asian Conflicts) (Sp)
POLS 4260 Southeast Asian Government and Politics (Sp).... .
POLS 4470 Foreign Policy in the Pacific (Sp).......cccocoveveeiieiniiciiennen.
RELS/HIST 3010 Introduction to Buddhism............ccccoviiiiniiiiiennnn.
RELS/HIST 3020 Introduction to Hinduism......
RELS/HIST 4010 Buddhism in the West.......
SOC 4710 Asian Societies (Sp).......c.cceeuvene .
SOC 4730 Women in International Development (Sp)......c.cccovvvrrvveenene.

General Electives

(required minimum of 9 credits):

ANTH 1010 (BSS) Cultural Anthropology (F,Sp)......cccecverviiiiieriiiininens
ANTH 2010 (BSS) Peoples of the Contemporary World (Sp)
ANTH 3160 (DSS) Anthropology of Religion (F)...........cccccec...
ANTHI/LING 4100 The Study of Language (F,Sp)......cccccevvviiiieriiinnens
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ANTH 5100 (DSS) Anthropology of Sex and Gender (F,Sp)................. 3
ANTH/GEOG/SOC 5650 (DSS) Developing Societies (F)...........c.cec.... 3
APEC 5850 Regional and Community Economic Development (F)......3
ECN 3400 (DSS) International Economics for Business (F,Sp,Su)....... 3
ECN 5150 (DSS) Comparative Economic Systems (F).........c.cccoceeeen.
FIN 4300 International Finance (F,Sp).......cccccrvirniiiiiiniiiieneeeeeen
GEOG 1300 (BSS) World Regional Geography (F).......ccccccveniirneeninen.
GEOG 1400 (BSS) Human Geography (Sp).............
GEOG 2130 Population Geography (Sp)........
GEOG 3430 Political Geography (Sp).............
MGT 4590 Global Marketing Strategy (F,Sp) .....cocoeveveriieneiineene .
NR 1010 (BSS) Humans and the Changing Global Environment.........
PLSC 4300 World Food Crops and Cropping Systems: The Plants

That Feed Us (F @VEN)......cociiiiiiiiiiiieeeec e 3
POLS 2100 Introduction to International Politics (F,Sp)... .
POLS 2200 (BSS) Comparative Politics (F,Sp).......cccocereerceeniirieennen. 3
POLS 5120 Economics of Russia and Eastern Europe, 9th Century

10 215t CeNUNY (F) eeeieiiiieeiiece e
POLS 5440 (DSS) Gender and World Politics (Sp) ..
SOC 3200 (DSS) Population and Society (F,Sp)......cccccereveerverireenennnne.
SOC 3600 Sociology of Urban Places (F).........cccoeveiniiiiieniiiieeieee
SOC 6310 Sociology of Work and Occupations (Sp).... .
SPCH 3330 (DSS) Intercultural Communication (F) .........cccccoveviennenne. 3

Languages

Demonstrated proficiency at the 2020-level or higher in one of the
following Asian languages is required for the Asian Studies major. For
students completing an Asian Studies minor, an Asian language is
recommended.

CHIN 1010 Chinese First Year | (F)......ccccceviiiiiiiiiiieceeeeeeeen
CHIN 1020 Chinese First Year Il (Sp)....
CHIN 2010 Chinese Second Year | (F).....
CHIN 2020 Chinese Second Year Il (Sp) ..
CHIN 3010 Chinese Third Year | (F).......... .
CHIN 3020 Chinese Third Year Il (Sp) ....ccccoovirveeiiiiiieniceeeneeeeen
CHIN 3100 Readings in Contemporary Chinese Culture (Sp) ..............
CHIN 3510 Chinese Business Language (F) ........cccocovniviiiiniiineennen. 3

whBMOOGOO

JAPN 1010 Japanese First Year | (F)........ 5
JAPN 1020 Japanese First Year Il (Sp) ... 5
JAPN 2010 Japanese Second Year | (F) ..... ...5
JAPN 2020 Japanese Second Year Il (Sp) .....ccccveveeriiriieniieieenecee 5
JAPN 3010 Japanese Third Year | (F) .....ccccocveniiiiiiniiiieceeec e 4
4
1
3
3

JAPN 3020 Japanese Third Year Il (Sp)
JAPN/ART 3050 Japanese Calligraphy (Sp) .....ccccceerviriienivienieenneene
JAPN 3100 Readings in Contemporary Japanese Culture (F) .............
JAPN 3510 Japanese for the Business Environment (Sp)
JAPN 4250 Internship/Coop (SU).......cccuveriiiniieiiieniieieeseeeee e

KOR 1010 Korean First Year | (F)......cccooieiiriiiinieeiec e
KOR 1020 Korean First Year Il (Sp)
KOR 2010 Korean Second Year | (F)......ccccooiriiiniiiiiiniieiecneceeen
KOR 2020 Korean Second Year Il (Sp)......cccereeereeeieeniieiieenieeseenneen
KOR 3010 Korean Third Year | (F)........
KOR 3020 Korean Third Year Il (Sp)..
KOR 3510 Business Korean (F).........
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Minor

Requirements for Asian Studies Minor
(20 credits)

Minors must complete a minimum of 12 credits selected from the Core
Courses. The remaining 8 credits must be chosen from the General
Electives or from the following language classes:

CHIN 3010 Chinese Third Year | (F)........ccooiiiiiiiiiiieicee e 4
CHIN 3020 Chinese Third Year Il (Sp) ....ccccooveveeiiieiieiieeee. b
CHIN 3100 Readings in Contemporary Chinese Culture (Sp) .
CHIN 3510 Chinese Business Language (F) .......cccooeiiiiiieniieneenen. 3

JAPN 3010 Japanese Third Year | (F) .....cccoooieeniiiiiiiiieeece e 4
JAPN 3020 Japanese Third Year Il (Sp).......
JAPN/ART 3050 Japanese Calligraphy (Sp) .....ccccooeeriieeieennns
JAPN 3100 Readings in Contemporary Japanese Culture (F)

JAPN 3510 Japanese for the Business Environment (Sp).........c.......... 3
KOR 3010 Korean Third Year | (F)......cccoueiiiiiieiiieie e 4
KOR 3020 Korean Third Year Il (Sp).... !
KOR 3510 Business Korean (F).......cccccooiiiiiiiiieiieiie e 3
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Sample Four-year Plan for

Asian Studies Major

A sample semester-by-semester four-year plan for students working
toward a Bachelor of Arts degree in Asian Studies can be found at:
http://www.usu.edu/degreeplans/

Students should consult with their advisor to develop a plan of study
tailored to their individual needs and interests.

Asian Language Course Descriptions
Chinese (CHIN), pages 529-530
Japanese (JAPN), pages 589-590

Korean (KOR), page 593
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Department of Biological and Irrigation Engineering

Department Head: Ronald C. Sims
Location: Engineering 402G
Phone: (435) 797-2785

FAX: (435) 797-1248

E-mail: bie@usu.edu

WWW: http://www.bie.usu.edu

Undergraduate Advising:
Engineering Advising Center, Engineering 314A, (435) 797-2705,
isobel.roskelley@usu.edu

Degrees offered:

Bachelor of Science (BS), Master of Science (MS), and Doctor of
Philosophy (PhD) in Biological Engineering; MS and PhD in Irrigation
Engineering

Undergraduate options: BS—Biomedical; Bioprocess;
Bioenvironmental; and Soil and Water Resource Systems Engineering

Graduate areas of interest: Biomedical Engineering; Biosensors;
Biofuels; Sustainable Energy; Bioprocess Engineering; Biophotonics;
Bioenvironmental Engineering; Irrigation Conveyance and Control
Structures; Surface, Sprinkle, and Trickle Irrigation Methods; Irrigation
Project Planning, Design, and Operation and Management; Agricultural
Hydrology; Crop Water-Yield Analysis; Evapotranspiration; On-Farm
Water Management; Remote Sensing and Geographical Information
Systems; Groundwater Management and Simulation

Mission

The mission of the Department of Biological and Irrigation Engineering
(BIE) is to teach students preparing to become biological engineers
how to apply engineering principles and the knowledge of biological
sciences to the design, control, and analysis of biological-engineered
systems and to solutions of biotechnology problems. The department
also prepares students for entry into other professions, including
biomedical engineering, environmental engineering, medicine, and law.

Scope and Objectives

The scope of the Biological Engineering Program involves engaging
students to learn to manipulate biological materials for useful purposes,
to understand the biological literature, and to be able to communicate
with biological scientists. Students first learn to integrate biological
sciences with conventional studies in mathematics and chemistry.
These skills are broadened with a liberal exposure to humanities and
social sciences, and then sharpened with the study of engineering
topics that develop practical problem-solving abilities; expand
sensitivity to the economic, social, and legal dimensions of technical
problems; provide an understanding of ethics and professional
responsibility; and stimulate a desire for lifelong learning. The scope
involves applications in engineered biological systems, from nanoscale
to watershed scale, as well as engineered life-support systems in
above-earth and planetary space environments.

The objectives of the Biological Engineering program are as follows:

1. Promote the effective application of knowledge. Develop
practical problem-solving and communication abilities to apply
what is known and to convey the information to others that will
contribute to biological engineering practice, advance knowledge,
and contribute to society.

2. Advance the desire and ability to grow professionally. Expand
the work ethic and drive to provide continuous self-improvement,
and expand a professional sensitivity to the economic, social,
and legal dimensions of technical problems, in order to ensure
that engineering solutions will be more holistic and applicable.
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3. Teach students to adjust to a rapidly changing environment.
Stimulate a desire for lifelong learning and for adaptation to a
change in direction with a rapid response, as two means of
extending engineering knowledge.

Outcomes

Biological Engineering Program outcomes are aligned with the
program outcomes of all academic engineering programs in the U.S.
that are provided by the Accreditation Board for Engineering and
Technology/Engineering Accreditation Commission (ABET/EAC). Six
specific outcomes are identified below.

1. Students have proven themselves to be proficient in mathematics,
the sciences, and engineering.

2. Students have shown a capacity for investigation and
experimentation, including the analysis and interpretation of
data, as well as the ability to design an effective biological or
irrigation system, component, or device.

3. Students have exercised their engineering skills as part of a
multi-disciplinary group, and have demonstrated the capability to
communicate verbally, in writing, graphically, and through
engineering media.

4. Students have demonstrated the ability to solve engineering
analysis and design problems, utilizing both fundamental
engineering principles and modern engineering technology and
tools.

5. Students have demonstrated an understanding of the standards
of professional conduct and ethical responsibility, in addition to
understanding the role that an engineer plays in modern global
society.

6. Students have manifested recognition of and commitment to the
need for life-long learning as a professional, and have broadened
the scope of their interests beyond engineering to include an
awareness of the world around them.

Assessment and Evaluation

The BIE Department is committed to an assessment process aimed at
evaluating the effectiveness of BIE programs in preparing graduates as
productive professionals. The foundation of departmental assessment
is the undergraduate accreditation by the Engineering Accreditation
Commission (EAC) of ABET.

The continuous improvement processes that are documented and
implemented annually as part of the accreditation activities in support
of the EAC/ABET requirements provide for formal and external review
of the Biological Engineering Bachelor of Science program. Internal
assessment and evaluation is formally conducted annually through BIE
Department committees including: (1) the Curriculum Committee, and
(2) the ABET Committee. This assessment and evaluation ensures that
the USU program meets an overall objective and structure consistent
with similar programs in the U.S. and Canada. The BIE Department
Industry Advisory Board performs the role of external review of

the academic program, graduating seniors, and selected program
educational objectives and program outcomes.

The biological engineering program is continuously improved through
integrating the results of this formal assessment with the day-to-day
assessments obtained from both students and faculty. To ensure

the overall quality of the program, the department conducts several
specific assessments. These are:
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1. Employer feedback soon after graduation and approximately
three years after graduation.

2. BIE Department Industry Advisory Board activities, including
interviews of graduating students.

3. Fundamentals of Engineering Examination performance.

4. Behavioral observations with regard to professional conferences
and professional organizations membership.

5. Student coursework performance and Course Instructor
Self-Evaluation.

6. Capstone Design performance.

Undergraduate Programs

General biological engineering concepts include the properties of
biological materials, electronics and bio-instrumentation, computer
use and programming, engineering mechanics, thermodynamics,
computer-aided drafting, bio-environmental transport phenomena, and
fluid mechanics.

Students gain a strong foundation in biological, chemical, and physical
sciences. Each student then selects an option within the field, based
on personal interest. These areas of study are tailored for each
student with 21 semester credits of technical electives and one-on-one
academic advisement with a member of the faculty. Design is a major
theme of both the student’s general coursework and specialization,
with most courses including open-ended design problems. The entire
design experience is brought together in a capstone design course.

The Biological Engineering Program is accredited by the Engineering
Accreditation Commission of the Accreditation Board for Engineering
and Technology (EAC/ABET).

Passing the Fundamentals of Engineering examination, the first
step in becoming a licensed professional engineer, is desired for

graduation. After students have made two credible attempts to pass
the national exam, a departmental exam will be administered. When

passed, this departmental exam will satisfy the graduation requirement.

Requirements

Admission and Graduation Requirements

The student who is majoring in or planning to major in Biological
Engineering needs to be aware of the College of Engineering
requirements concerning admission to the college, pre-engineering,
admission to the professional engineering program, general education,
and other academic requirements. Additional information concerning
these items is given in the College of Engineering requirements on
pages 131-134. It is the responsibility of the student to be aware of
these rules and regulations.

Biological Engineering Curriculum

Biological Engineering is divided into a preprofessional and a
professional program involving either a four-year or a five-year
schedule that will satisfy the requirements for a BS degree in Biological
Engineering. Students receiving credit from the College Level
Examination Program (CLEP) or from Advanced Placement (AP) may
complete a BS degree program in less than four years. The academic
work, particularly in the junior and senior years, is supplemented by
hands-on laboratories which are required as part of the coursework.
Moadification in the program to meet special needs and priorities of a
student may be obtained with the approval of the department head and
advisor.
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Preprofessional Program:

BIE 1880 Engineering Quantification of Biological Processes (Sp) ...... 3
BIE 2330 Engineering Properties of Biological Materials (Sp)............... 3
CHEM 1210 Principles of Chemistry | (F,SP)......ccccoceiriiiiniiieiiiiieeen.
CHEM 1215 Chemical Principles Laboratory | (F,Sp)...
CHEM 2300 Principles of Organic Chemistry (F).......cccccoviiiiniiiennnen.
CHEM 2315 Organic Chemistry Laboratory | (F) ........cccccoviiieiiiiiennen.
ENGR 1000 Introduction to Engineering Design (F) ....
ENGR 2010 Engineering Mechanics Statics (F,Sp) ........cccccviieeninennn.
ENGR 2030 Engineering Mechanics Dynamics (F,Sp)
ENGR 2450 Engineering Numerical Methods (Sp)
BIOL 1610 (BLS)" Biology | (F)....ccovivieiiniiiiiniicieneee e
ENGL 2010 (CL2) Intermediate Writing: Research Writing in a

Persuasive Mode (F,SP,SuU)......ccouiiiiiiiiiiieeieee e 3
ETE 2270 Computer Engineering Drafting (F,Sp,Su).......ccccvviieinineenn. 2

BIE 2400 Biological and Environmental Thermodynamics (Sp)............ 3
MATH 1210 (QL) Calculus | (F,Sp,Su)

MATH 1220 (QL) Calculus Il (F,Sp,Su)
MATH 2250 (Ql) Linear Algebra and Differential Equations (F,Sp,Su)..4
PHYS 2200 Elements of Mechanics.............cccocoeviiiiiiiiciiiciieee, 2
Communications LIteracy .........c.coeiueiiiieiiiiieee e 3

Professional Program:

BIE 3000 Instrumentation for Biological Systems (Sp)........ccccceeevieeenn. 3
BIE 3200 Introduction to Unit Operations in Biological Engineering
(B ) ettt e 3

BIE 3670 Transport Phenomena in Bio-Environmental Systems (Sp)..3
BIE 3870 Biological Engineering Design | (F,Sp,Su)........ccccceiieeinineenn.
BIE 4880 (CI) Biological Engineering Design Il (F,Sp,Su).........ccccceee...
BIE 4890 (CI) Biological Engineering Design Il (F,Sp,Su).
BIE 5020 Biological Systems Modeling and Controls (F)......................
BIOL 3300 (BLS)" General Microbiology (F,Sp).......cccceeiuieriniiieeniieenn.
CEE 3500 Civil and Environmental Engineering Fluid Mechanics

(ST o) PSSO PP PR UPTTR PPN
CHEM 3700 Introductory Biochemistry (Sp)........cccceevieeeiiiiiiniiieeiieenne
CHEM 3710 Introductory Biochemistry Laboratory (Sp) ....
STAT 3000 (QlI) Statistics for Scientists (F,Sp,Su) .........ccceeeiriinnnnnnn.
ETE 2300 (Ql) Electronic Fundamentals (F,Su)..........ccccccocviniiiinnnnn.
Biological Engineering Electives............cccciiiiiiiiiiiiiieeeee
Engineering Electives (0-15 cr) (9-21 cr total for Biological

Engineering Electives and Engineering Electives combined) ...... 9-21
Technical Electives (0-12 cr) (21 cr total for Biological Engineering

Electives, Engineering Electives, and Technical Electives

[oloTa0] o] 10 =T | PR PRRPPR 0-12
University Studies (18 Credits)........ccccovveiiiiiiiiiieeeeceee e 18

Biological Engineering Required Coursework

Suggested Semester Schedule (126 credits)
Preengineering: Freshman and Sophomore

Freshman Year (32 credits)

Fall Semester (15 credits)

BIOL 1610 (BLS)"3 BiolOgy | ....ccveiviiiieiiniicii et
CHEM 12103 Principles of Chemistry |

CHEM 12152 Chemical Principles Laboratory I............ccocoeiiiiiiiniieenn. 1
ENGR 10003 Introduction to Engineering Design............cccceeiieeenieenn. 2
MATH 1210 (QL)3 CalCulus |........cccuiiiiiiiiiiieec e 4

Spring Semester (17 credits)

BIE 18803 Engineering Quantification of Biological Processes............. 3
ETE 22703 Computer Engineering Drafting
MATH 1220 (QL)3 Calculus 1l .........ccoviiiiiiiiiiee e
PHYS 22003 Elements of Mechanics .............cccoeviiiiiiiiiiiiiiiee,
University Studies Breadth courses............cccoiiiiiiiniiiiie e
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Sophomore Year (32 credits)

Fall Semester (16 credits)

BIE 23302 Engineering Properties of Biological Materials..................... 3
CHEM 23003 Principles of Organic Chemistry ..........cccccoviiiiiiiieiniieenn. 3
CHEM 23152 Organic Chemistry Laboratory I...
ENGR 20103 Engineering Mechanics Statics
ENGL 2010 (CL2)3 Intermediate Writing: Research Writing in a

Persuasive Mode...........cccoiiiiiiiiiiiic e 3

MATH 2250 (Ql)3 Linear Algebra and Differential Equations................. 4
Spring Semester (16 credits)
BIE 240032 Biological and Environmental Thermodynamics .................. 3
BIOL 3300 (BLS)" General Microbiology ............ccccooieeeeiiiiiiniiieeiieenn. 4
ENGR 20303 Engineering Mechanics Dynamics..........c.cccoeeeenieeenneenn. 3
ENGR 24503 Engineering Numerical Methods

ETE 2210 Electrical Engineering for Nonmajors ..........cccccoeeviiieeineenn. 4

Professional Engineering: Junior and Senior

Junior Year (32 credits)

Fall Semester (15 credits)

BIE 3200 Introduction to Unit Operations in Biological Engineering .....3
CEE 3500 Civil and Environmental Engineering Fluid Mechanics......... 3

STAT 3000 (QlI) Statistics for Scientists ...........cccceeceiiiiiiiiiiiiie 3
Technical Elective course?..............coocoiiiiiiiiiiiiiiiiicieeecee e 3
University Studies Breadth course ..........cococoeiiiiiiiiiie e 3

Spring Semester (17 credits)

BIE 3000 Instrumentation for Biological Systems ............cccccoeceeeiieenn.
BIE 3670 Transport Phenomena in Bio-Environmental Systems..........
BIE 3870 Biological Engineering Design I...........ccccoiiiiiiiiiiiniieeiieenn,
CHEM 3700 Introductory Biochemistry ...........ccccoeeiiiiiiniiiiinieeeee
CHEM 3710 Introductory Biochemistry Laboratory .
Technical Elective course24.............cccoooiiiiiiiiiiicie e
University Studies Breadth course ...........ccccooiiiiiiiiee e 3

Senior Year (32-34 credits)
Fall Semester (14-15 credits)

BIE 4880 (CI) Biological Engineering Design Il............cccoceiiiiieiniieenn. 3
BIE 5020 Biological Systems Modeling and Controls ...............cccccueee... 3
University Studies Depth Humanities and Creative Arts

(DHA) COUISE ..ottt ettt ettt 2-3
Technical Elective courses?.............ccoooiiiiiiiiiiic i 6

Spring Semester (18-19 credits)

BIE 4890 (CI) Biological Engineering Design Ill...........cccccociiiiieniinenn. 3
Technical Elective courses?

University Studies Breadth Physical Sciences (BPS) course............. 3-4
University Studies Depth Social Sciences (DSS) course............ccoce..... 3

Technical Elective Courses (select 21 or more credits)

Students must select 9-21 credits from the Biological Engineering
Electives and Engineering Electives categories.

Biological Engineering Electives (select 6-21 credits)

BIE 5010 Principles of Irrigation Engineering (F,SuU) ........ccccoiieiniieenn. 3
BIE 5110 Sprinkle and Trickle Irrigation (F)
BIE 5150 Surface Irrigation Design (F,Su) .......cccoeeiiiiiiiiiiiiiiieeeieee
BIE 5250 Remote Sensing of Land Surfaces (Sp)......cccoecvveriiieeenineenn.
BIE 5300 Irrigation Conveyance and Control Systems (F)...
BIE 5350 Drainage and Water Quality Engineering (Sp) ........cccecveeen.

BIE 5520 Irrigation Project Operation and Maintenance (Sp)............... 3
BIE 5550 Groundwater Systems Engineering | (F)

BIE 5600 Downstream Processes in Biological Engineering (Sp) ........ 3
BIE 5610 Food and Bioprocess Engineering (F)........ccccoecveeiniiennineenn. 3

BIE 5680 Soil-based Waste Management (Sp)
BIE 5810 Biochemical Engineering (F) ........cccoeiiiiiiiiiiinieieeeeee
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BIE 5830 Management and Utilization of Biological Solids and

WaSteWater (F) .......ooiiiiiiiiieie e 3
BIE 5840 Introduction to Biophotonics (F).........ccccceviiiniiiciiniiiie. 3
BIE 5850 Biomaterials Engineering (F).........ccocoveviiiiiiniiiiicnicceen 3
BIE 5890 Tissue Engineering (Sp)
BIE 5910 Introduction to Biosensors (F) ........c.ccovveiiiiniciiiiniiiceen 3
BIE 5930 Special Studies: Metabolic Engineering | ...........ccccooiriieninen. 4
BIE 5930 Special Studies: Synthetic Biological Engineering ................ 3
Engineering Electives (select 0-15 credits)

CEE 3430 Engineering Hydrology (Sp)......ccocvrmeeiuieniinienee e 3
CEE 3510 Civil and Environmental Engineering Hydraulics (F,Sp)....... 3
CEE 3640 Water and Wastewater Engineering (Sp).......cccccoevvveeneennne. 4

CEE 4200 Engineering ECONomics (F).......ccocvriiiiiiiniiiienie e
CEE 5430 Groundwater Engineering (F)

CEE 5680 Soil-based Waste Management (Sp) .......c.ccvevvevieriieeneennne. 2
MAE 5620 Manufacturing Automation (F) ........ccccceeeviiininiiiinieeen. 3
Technical Electives (select 0-12 credits)

AV 4200 Composite Manufacturing Processes and Repair (Sp)........... 3
BIE 4250 Cooperative Practice (F,Sp,Su) ......c.cccoevveriiinieiciiniieieeenn 3

BIOL 1620 (BLS) Biology Il (Sp)
BIOL 2320 Human Anatomy (SP,SuU) ....ccceeriiriiiiniiniieneeciee e
BIOL 2420 Human Physiology (F,Sp,Su) .......cocceeriiriiinieiieeniieeeenn
BIOL 3060 (Ql) Principles of Genetics (F,Sp,Su)..
BIOL 3100 (CI) Bio€thiCS (SP)...eveeverreeerriieierieeierieeee e

BIOL 5160 Methods in Biotechnology: Cell Culture (Sp)........cccccceeen. 3
BIOL 5210 Cell Biology (F)
BIOL 5230 Developmental Biology (SP) ....ccverveerireriieenieiieenieeieeninens 3
BIOL 5240 Methods in Biotechnology: Protein Purification

TEChNIQUES (SP) +uveeieiiiie ittt 3
BIOL 5260 Methods in Biotechnology: Molecular Cloning (F) .............. 3
BIOL 5620 Medical Physiology (F).......ccccveriiriiiinieniienieeeene e
CEE 2240 Engineering Surveying (F,Su)
CEE/PUBH 3610 Environmental Management (F) .........cccccceviiennenne. 3
CEE/PUBH 3870 (CI) Professional/Technical Writing in Civil and

Environmental Engineering (F)........cccooiiiiiiiiiiniieccec e 2
CHEM 1220 (BPS) Principles of Chemistry Il (F,Sp,Su) ........c.cceveenee. 4

CHEM 2320 Organic Chemistry I (Sp) ....ccccovvirneeiieiniiniesee e
CHEM 2325 Organic Chemistry Laboratory Il (Sp)
CHEM 3070 (Ql) Physical Chemistry (Sp) .....ccceveevveiniinienieeieenece
ECE 2250 Electrical Circuits (F,SP).....cccuoueerririieniinieeneeeeene e
ECE 2700 Digital Circuits (F,Sp)
ENGR 2140 Strength of Materials (F,Sp,Su)........cccceciiniiiciiniineeen.

ETE 2020 Computer-Integrated Manufacturing Systems (Sp).............. 3
MAE 2160 Material Science (F,Sp)

MAE 2650 Manufacturing Processes (Sp) .......ccccevervveeneeicieenieiniieeninenn 3
NFS 3100 (Ql) Sensory Evaluation of Food (Sp) ......ccccovevvveeniiriieeninen. 3

NFS 4020 Advanced Nutrition (F)
NFS 5110 (Cl) Food Microbiology (SpP) .....cccveerveerreriiienieiieenieeieeneeenn
PEP 4200 (Ql) Biomechanics (F,Sp,Su)........ccocvevieriiiniiiiieneceeee
PHYS 2110 The Physics of Living Systems |

PHYS 2120 (BPS) The Physics of Living Systems Il ...........ccccccoceeeeen. 4
PHYS 2210 (Ql) General Physics—Science and Engineering I............ 4
PHYS 2220 (BPS/Ql) General Physics—Science and Engineering Il ..4
SOIL 3000 Fundamentals of Soil Science (F)........cccoovvvvviiiiniiiinecnne. 4
SOIL 5650 Environmental Soil Physics (F) .....ccccooovieiiiiiieniieecicee

WATS 4490 Small Watershed Hydrology (F)

WATS 4500 Limnology: Ecology of Inland Waters (Sp) ........ccccoevveeennee 3
WATS 5660 Watershed and Stream Restoration (Su) ........ccccccveeveeeenee 2

Other technical courses (especially science and engineering) may be
accepted with prior written approval from the Department of Biological
and Irrigation Engineering.
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Suggested Semester Schedule

for Premedical Program

It is possible for students to combine premedical requirements with
requirements for the Biological Engineering major. Some of the
premedical requirements add to the total amount of credits required.
This combination may be completed within five years, if the student
is very diligent. Medical schools do not accept AP, CLEP, or ACT
scores toward fulfillment of English Composition, Chemistry, or
Biology requirements. The following schedule is designed to satisfy
the requirements without time conflicts. Students who must deviate
from this schedule should be sure to meet often with a College of
Engineering advisor.

Preengineering: First Three Years
First Year (31 credits)
Fall Semester (15 credits)

BIOL 16103 Bi0lOgy |.....coiviiiiiiiiiieiiieeesieeee et 4
CHEM 12103 Principles of Chemistry | .........cccoooiiiiiiiiiiieee, 4
CHEM 12152 Chemical Principles Laboratory I............ccocoeiiiiiiiniinenn. 1

ENGR 10003 Introduction to Engineering Design.
MATH 1210 (QL)3 CalCulus |.....cceoiuiiieiiiiiiiecie e

Spring Semester (16 credits)

BIE 18803 Engineering Quantification of Biological Processes............. 3
BIOL 1620 (BLS) Biology Il.......ccceoiiiiiniiiieiinicieecc e

CHEM 1220 (BPS) Principles of Chemistry I
CHEM 1225 Chemical Principles Laboratory Il ............ccocoeiiiiieninnenn. 1
MATH 1220 (QL)3 Calculus Il .......ccceiieiiieiiniicicreeeeee e 4

Second Year (31 credits)
Fall Semester (15 credits)

PHYS 2210 (Ql)3 General Physics—Science and Engineering I .......... 4
MATH 2250 (Ql)3 Linear Algebra and Differential Equations

ENGL 1010 (CL1)38 Introduction to Writing: Academic Prose .............. 3
ENGR 20103 Engineering Mechanics Statics............cccceiiiiiiiieniiieenn. 2
ETE 22703 Computer Engineering Drafting ..........cccocoeeeiiiiiiniieniiieen. 2

Spring Semester (16 credits)
PHYS 2220 (BPS/Ql) General Physics—Science and Engineering Il ..4
ENGL 2010 (CL2)3 Intermediate Writing: Research Writing in a

Persuasive Mode...........cccciiiiiiiiiiiic e 3
ENGR 20303 Engineering Mechanics Dynamics..........c.cccoeeeeiieeennneenn. 3
ENGR 24503 Engineering Numerical Methods ............ccccoeiiiiieeniieenn. 2
BIOL 2320% HUmMan ANGtomy .........c.cooeiiiiieiiieieesiie e 4

Third Year (31 credits)
Fall Semester (15 credits)

BIE 23302 Engineering Properties of Biological Materials..................... 3
CHEM 23102 Organic Chemistry |

CHEM 2315 Organic Chemistry Laboratory I.........ccccccoiiiiiiienninen. 1
BIOL 2420°% Human Physiology .........cccceiiieiiiiiieiieeiie e 4
University Studies Breadth American Institutions (BAI) course.............. 3

Spring Semester (16 credits)

BIE 240032 Biological and Environmental Thermodynamics .................. 3
CHEM 2320 Organic Chemistry Il ..........cccooiiiiiiiiiieiiieeeeeeeee e
CHEM 2325 Organic Chemistry Laboratory ...
BIOL 3060 (QI)° Principles of Genetics..........c.cccvniiiineiieninicnieneen
ETE 2210 Electrical Engineering for Nonmajors ..........cccccoeeeiieeeiineenn. 4

Professional Engineering: Junior and Senior Years

Junior Year (30 credits)

Fall Semester (15 credits)

BIE 3200 Introduction to Unit Operations in Biological Engineering .....3
CEE 3500 Civil and Environmental Engineering Fluid Mechanics......... 3
STAT 3000 (Ql) Statistics for Scientists ............ccccceveeriniiiiniiiciiiens
University Studies Breadth Humanities (BHU) course
University Studies Breadth Social Sciences (BSS) course ................... 3
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Spring Semester (15 credits)

BIOL 3300 (BLS)'® General Microbiology ..........cccocceeeriioeenenieeneneenn 4
BIE 3670 Transport Phenomena in Bio-Environmental Systems.......... 3
BIE 3870 Biological Engineering Design |.........cccccoieniiiiiniiineenen. 1
CHEM 3700 Introductory Biochemistry

CHEM 3710 Introductory Biochemistry Laboratory ............ccccoceeveeeen. 1
University Studies Breadth Creative Arts (BCA) course..........ccoceeeee. 3

Students should plan to take the MCAT during summer prior to their
final year.

Senior Year (30 credits)
Fall Semester (15 credits)

BIE 4880 (CI) Biological Engineering Design Il...........ccocoooiiniinennen. 3
BIE 5850 Biomaterials Engineering
BIE 5020 Biological Systems Modeling and Controls ...........c.cccoceeeeen. 3
BIOL 52105 Cell BiOIOGY -....ecueeveeieeieeeiiesieeiesie e 3
BIE €leCtive COUISE.....cc.uiiiuiiiiiiiiiiiie s 3
Spring Semester (15 credits)
BIE 3000 Instrumentation for Biological Systems ............c.ccccocviiieenen. 3
BIE 4890 (CI) Biological Engineering Design Ill............cccccoeniniennen. 3
Engineering ElECtiVe...........ooouiiiiiiiiiic e 3
University Studies Depth Humanities and Creative Arts (DHA)

COUPSES. ...ttt ettt ettt b e et e st e e te s eaeeneenee s 3
University Studies Depth Social Sciences (DSS) course..............cc.c..... 3

1The Breadth Life Sciences (BLS) area in the University Studies Program is satisfied by the
combination of BIOL 1610 and 3300.

2To emphasize irrigation, bioprocesses, premedical, etc., contact department for suggested
technical electives.

3This course is required for admission to the Professional Engineering Program (PEP).

4lrrigation engineers must take CEE 3430 this semester. It is a prerequisite to all senior
irrigation classes

S5These courses are highly recommended, but not required, for the premedical program. They
fit in the schedule during the semesters shown. It is important for students to find out the
requirements of the schools they desire to attend. Students should consult with the
premedical advisor early in their program.

6AP English does not satisfy the two semesters of English Composition requirement. However,
students may use AP English for ENGL 1010, and then take ENGL 2010 and ENGL 3040
(DHA) for the two semesters.

Departmental Honors

Students who would like to experience greater academic depth within
their major are encouraged to enroll in departmental honors. Through
original, independent work, Honors students enjoy the benefits of
close supervision and mentoring, as they work one-on-one with faculty
in select upper-division departmental courses. Honors students also
complete a senior project, which provides another opportunity to
collaborate with faculty on a problem that is significant, both personally
and in the student’s discipline. Participating in departmental honors
enhances students’ chances for obtaining fellowships and admission
to graduate school. Minimum GPA requirements for participation

in departmental honors vary by department, but usually fall within

the range of 3.30-3.50. Students may enter the Honors Program at
almost any stage in their academic career, including at the junior (and
sometimes senior) level. The campus-wide Honors Program, which is
open to all qualified students regardless of major, offers a rich array of
cultural and social activities, special classes, and the benefit of Honors
early registration. Interested students should contact the Honors
Program, Main 15, (435) 797-2715, honors@usu.edu. Additional
information can be found online at: http://www.usu.edu/honors/

Additional Information

For more information about the Bachelor of Science requirements
and the sequence in which courses should be taken, see major
requirement sheet, available from the Biological and Irrigation
Engineering Department, or online at:
http://www.usu.edu/majorsheets/
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Financial Support

Scholarships, assistantships, grants-in-aid, and work-study programs
are available through the University. In addition, the department
employs students to assist in engineering research and development.
Cooperative education and industrial employment opportunities for
students are coordinated by the University Placement Office and by
the BIE Department.

Concurrent BS/Master’s Program

The concurrent BS/Master’s program allows engineering students

to begin taking graduate-level classes during their senior year. This
permits them to complete requirements for both the BS degree and
the master’s degree concurrently during two years. Students in this
program have a greater selection of graduate courses, since many
graduate courses are taught during alternate years. In addition, the
student’s senior design project could be applicable to a graduate
design project or thesis. After completing the BS degree coursework,
students in the program can earn a master’s degree in only one
additional year. Both the BS and the master’s degree can generally be
earned with 150 total credits, although students should note that a Plan
C MS requires 3 extra credits. Finally, students with a master’s degree
can expect a much higher starting salary following graduation. (For
more information, see College of Engineering section of this catalog,
pages 133-134.)

Graduate Programs

Admission Requirements

See general admission requirements identified in this catalog.
Admission committees also consider experience, undergraduate
record and curriculum, and formal recommendations. A student
without an undergraduate engineering background will be required to
complete selected undergraduate courses prior to or concurrently with
enrollment in graduate courses.

Prerequisites for Matriculation

Students who are admitted provisionally or who have been changed
from matriculated to probationary matriculated status will have their
records reviewed by a faculty committee when they have completed

12 credits of coursework (among which must be formal engineering
courses) or at the end of their second semester at USU. Those
students who have earned a 3.0 GPA at that time and desire to be
matriculated may apply to the department to have their status changed.
If they meet all other academic requirements of the School of Graduate
Studies and the department, they will be matriculated and admitted

to the degree program. When a student is admitted as a degree
candidate, the committee may allow up to 12 credits taken while on
nonmatriculated status to be transferred. Nonmatriculated students
may continue to study at USU but without degree candidate status. At
the end of their studies, nondegree students are granted a Certificate
of Completion.

Prerequisite Requirements

All students must have had formal courses in engineering and
computer programming, as well as at least one year of calculus.
Students without this background can satisfy these requirements by
taking the appropriate undergraduate courses at USU. An additional
year of calculus (MATH 1210, 1220, and 2250, or equivalent) is
required for the MS degree in Irrigation Engineering and for all PhD
programs. These background courses will not be counted toward the
degree credit requirements.

Utah State University 2009-2010 General Catalog

MS in Biological Engineering
and in Irrigation Engineering

Students must have a BS from an ABET-accredited engineering
program in the U.S. or its equivalent in their home countries or must
take the make-up coursework required for a BS in engineering at USU.
It is assumed that the bachelor’s degree mathematical training includes
courses in calculus, linear analysis, and differential equations.

Three MS options are available: research (Plan A), technical practice
(Plan B), and training/extension (Plan C).

Research Option

Students wishing to gain experience in research may select the
research option, particularly if they have a long-term goal of PhD study.
The minimum requirements for this option are 30 credits, of which 8
may be awarded for the thesis.

Technical Practice Option

Some students may not be interested in pursuing a PhD degree or

in doing the research necessary for a thesis. For such students, the
technical practice (Plan B) option is offered. The requirements for the
degree are similar to those for the research option, with the exception
of the thesis. The 8 thesis credits are replaced by 4 credits for a
significant engineering report or design project and 4 additional credits
of coursework. The minimum course requirement for the technical
practice option is 30 approved graduate credits.

Training/Extension Option

Students expecting to terminate their graduate studies at the MS level
and wishing to develop an emphasis in the training and/or extension
fields of biological engineering or irrigation engineering, may choose
the training/extension option (Plan C). The same engineering BS or
equivalent requirements noted under the Plan A option apply. The
minimum requirements for this degree are 30 approved graduate
credits. No report or thesis is required. The degree requirements under
this option can be met by taking courses.

Doctor of Philosophy

Two PhD programs are offered in the department: (1) Biological
Engineering and (2) Irrigation Engineering. Students who have
completed an MS with a thesis (Plan A or equivalent) in an engineering
discipline are eligible to apply for admission to a PhD program.
Admission will be based on the students’ prior academic records and,
if they are graduates of USU, the recommendations of their graduate
committees. It is assumed that students are adequately prepared in
mathematics and engineering design courses to compete at the PhD
level. If such is not the case, a program of courses to make up the
deficiency will be required.

In addition to any prescribed review courses and seminars, the
minimum requirements for a PhD program include 60 credits of
approved graduate courses beyond a master’s degree, satisfactory
completion of comprehensive examinations or submission of an
approved manuscript to a refereed archival journal, and the writing

of a dissertation based on an original research project. The degree
requirements beyond a master’s degree can be met by taking courses
in engineering design, synthesis, and systems; mathematics; and
related sciences.

Research

Graduate research projects in the BIE Department encompass two
broad options: biological engineering and irrigation engineering.
Specific research projects in the biological engineering option include
tissue and biomedical engineering related to heart stents, biosensor
design and development for biomedical and bioenvironmental
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applications (genetic probes), microbial fermentations, biorefining
(production of biofuels and bioplastics from biological feedstocks),
nanobiotechnology (quantum dots), biophotonics (interactions of
light with biological materials), and land-based bioenvironmental
sustainable systems (land application of industrial and municipal
residuals for recycling, vegetative growth, soil improvement, and
groundwater protection).

Food engineering represents an area of emphasis under the biological
engineering option. Land application of food processing wastes,
extrusion of dairy-based food, multi-stage anaerobic digestion of
biological materials, functional properties of foods, and biological
detoxification of metals are some of the research topics supported in
food engineering.

In the irrigation engineering area, USU has attained worldwide prestige
through the successful professional contributions of its graduates
during a period of 80 years. The BIE Department is substantially
involved in overseas research and training activities, for example in
the Dominican Republic, Armenia, and Tatarstan, concerned with
managing irrigation systems, on-farm water management, water
resource development, and soil assimilation and recycling of industrial
residues. Specific research projects in the irrigation and drainage
engineering option include hydraulics of surface irrigation, consumptive
use, return flow quantity and quality of irrigation waters, transient flow
in tile drainage systems, drain envelopes, sprinkler irrigation, trickle
irrigation, crop production and water requirements, salt movement,
regional groundwater modeling for optimizing sustainable yield,
conveyance system modeling and control, and remote sensing.

Financial Assistance

The large and diverse departmental research programs make it
possible to offer graduate financial support in the form of research
assistantships, traineeships, and teaching assistantships for qualified
students. Research assistantships are provided by the BIE Department
and by individual research projects. Teaching assistantships are
provided by the School of Graduate Studies and by the College of
Engineering. Traineeships and research assistantships carry tuition
waivers. It is the goal of the BIE Department to provide research and/or
teaching support for all qualified students.

Additional Information

Two guides are available from the department to assist students: (1)
Report, Thesis, and Dissertation Format Guidelines and Policies, and
(2) Policies and Procedures for Graduate Study.

Biological and Irrigation
Engineering Faculty

Professors

Conly L. Hansen, food engineering

Robert W. Hill, irrigation and water resource extension
Gary P. Merkley, conveyance systems

Christopher M. U. Neale, remote sensing

Richard C. Peralta, groundwater

Ronald C. Sims, biological process engineering

Wynn R. Walker, surface irrigation
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Research Professor
Darwin L. Sorensen, soil microbiology

Adjunct Professors

Richard Allen, irrigation

Anne J. Anderson, plant root-microbe interactions
Daryll B. DeWald, cell biology

H. Scott Hinton, biophotonics

Lawrence E. Hipps, biometeorology

Kamal Rashid, biotechnology

A. Ronald Torres, genetics of autism

Professors Emeritus

George H. Hargreaves, crop water requirements
Jack Keller, sprinkle and drip irrigation

Glen E. Stringham, surface irrigation

Research Professor Emeritus
L. Humberto Yap-Salinas, drainage

Associate Professor
David W. Britt, biomedical engineering

Research Associate Professors
Joan E. McLean, soil chemistry
Judith L. Sims, soil biology

Adjunct Associate Professors
Scott B. Jones, soil physics
Michael J. McFarland, biosolids

Associate Professor Emeritus
Edwin C. Olsen Ill, international irrigation, water management

Assistant Professors

Soonjo Kwon, tissue engineering

Charles D. Miller, synthetic biological engineering
Sridhar Viamajala, biofuels, downstream processing
Jixun Zhan, metabolic engineering

Anhong Zhou, nanobiotechnology

Adjunct Assistant Professors

David G. Chandler, soil processes
Andrew A. Keller, irrigation

Paul D. Schreuders, biomedical engineering

Adjunct Research Assistant Professors
Hui Fang Dou, electrical engineering
Arnulfo Gonzalez-Meza, irrigation system transfer

Research Assistant Professor Emeritus
R. Kern Stutler, irrigation structures

Principal Lecturer
Timothy A. Taylor, bioprocess engineering

Course Descriptions
Biological and Irrigation Engineering (BIE), pages 511-514
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Department of Biology

Department Head: Daryll B. DeWald

Location: Biology-Natural Resources 121

Phone: (435) 797-2485

FAX: (435) 797-1575

E-mail: undergrad_info@biology.usu.edu
or graduate_info@biology.usu.edu

WWW: http://www.biology.usu.edu/

Associate Head:
Timothy A. Gilbertson, Biology-Natural Resources 327,
(435) 797-7314, tag@biology.usu.edu

Director of Undergraduate Studies:
Dennis L. Welker, Biology-Natural Resources 101, (435) 797-3552,
dennis.welker@usu.edu

Director of Graduate Studies:
Edmund D. Brodie, Jr., Biology-Natural Resources 149,
(435) 797-2489, brodie@biology.usu.edu

Biology Advisor:
Yvonne Kobe, Biology-Natural Resources 101,
(435) 797-2577, yvonne@biology.usu.edu

Advisor for Prehealth Professions Programs:
D. M. Andy Anderson, Veterinary Science and Bacteriology 231,
(435) 797-1913, andy@biology.usu.edu

Advisor for Public Health Major:
David Wallace, Biology-Natural Resources 333, (435) 797-7155,
dwallace@pbiology.usu.edu

Degrees offered: Bachelor of Science (BS), Bachelor of Arts (BA),
Master of Science (MS), and Doctor of Philosophy (PhD) in Biology;
BS and BA in Composite Teaching—Biological Science; BS in Public
Health; MS and PhD in Ecology; MS and PhD in Toxicology is avaliable
through the Interdepartmental Program in Toxicology.

Undergraduate emphases: Biology BS, BA—Biology, Cellular/
Molecular, Ecology/Biodiversity, Environmental; Public Health BS—
Industrial Hygiene, Environmental Health, Public Health Education

Undergraduate Programs

Learning Objectives

Biology

The Department of Biology offers programs leading to a Bachelor of
Science or Bachelor of Arts degree. Majors will complete a core of
courses which provide an understanding of biological principles. Upper-
division courses provide integration, in-depth study, and an opportunity
for specialization within the different degree emphases. Additional
coursework in chemistry, physics, statistics, and mathematics provides
knowledge and analytical skills in these important related fields.
Biology degrees provide a foundation for graduate work or employment
in research, industry, or governmental agencies. Biology majors can
add a minor area of study, such as business or chemistry, to enhance
their employment opportunities.

Prehealth Professions Programs

The Department of Biology supervises premedical, predental, and
other prehealth professions programs. These programs satisfy
entrance requirements for most medical and dental schools in the
United States and Canada and are recognized for the high-quality
preprofessional preparation they provide. After four years, the student
receives a BS or BA degree in Biology or another major. Advisor:

D. M. Andy Anderson, Veterinary Science and Bacteriology 231.
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Composite Teaching—Biological Science

This major combines content training in biology and related fields
(including chemistry, physics, geology, mathematics, and statistics)
with education courses. Graduates are qualified to apply for a teaching
license through the Utah State Office of Education. Advisor: Richard
J. Mueller, Eccles Science Learning Center 245.

Public Health

The Department of Biology offers preprofessional training in public
health. Individuals completing the BS degree have employment
opportunities in such areas as environmental health, industrial hygiene,
public health education, administration, nursing, nutrition, mental
health, and social work. Advisor: David O. Wallace, Biology-Natural
Resources 333.

The Department Head, the Director of Undergraduate Studies,

and advisors in the Department of Biology are available to provide
undergraduate majors with additional information regarding specific
programs and career opportunities. The Biology Advising Center and
the Director of Undergraduate Studies are located in Biology-Natural
Resources 101. Program requirements, advising information, and an
“Ask an Advisor” e-mail service are on the Department of Biology
web page at: http://www.biology.usu.edu

Students with majors in the Department of Biology should consult
with their advisors regularly as they plan their course of study.
Students have the responsibility to keep themselves aware of major
requirements and course prerequisites. For additional information,
obtain an official Major Requirement Sheet from the Biology Advising
Center or online at: http://www.usu.edu/majorsheets/. General
requirements, specific course offerings, and the semesters that
courses are taught may change.

Mathematics is an important and required skill to enhance one’s
success in the sciences. Proper course level placement in
mathematics at the beginning of the degree program is essential.
Students should consult with an advisor and, if necessary, take the
Math Placement Exam to determine the appropriate level to begin their
mathematics studies for meeting requirements and completion of their
major.

Assessment

The primary mission of the Department of Biology is to discover and
advance knowledge in the biological sciences, and to make that
knowledge available to students through a diverse set of educational
experiences. To achieve this, three specific areas are being targeted:
(1) A core program in the life sciences is aimed at providing the skills
and knowledge base needed for a wide variety of employment and
educational opportunities in biological and biotechnology fields; (2) a
premedical, predental, and prehealth program has the specific goal of
guiding students with respect to opportunities in the health professions;
and (3) a public health program provides pre-professional training in
such subjects as environmental health, industrial hygiene, and public
health education. For full details about Program Learning Objectives,
Undergraduate Program Assessment, Data-based Decisions, and
more, go to http://www.biology.usu.edu

Undergraduate Research in Biology

The Department of Biology offers a broad array of undergraduate
research opportunities. Undergraduate research allows students to
have a real-life experience in a faculty research lab. Many students
publish their research in scientific journals and present their research
at national scientific meetings. Students may do undergraduate
research work under the supervision of selected faculty members.
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To receive academic credit, a student must enroll in BIOL 5800,
Undergraduate Research. Students doing Honors in Biology do
undergraduate research and write a bachelor’s thesis.

For complete information about undergraduate research, contact
Yvonne Kobe, Biology Advisor, at yvonne@biology.usu.edu or
(435) 797-2577.

Requirements

University Requirements

Students are responsible for meeting all University requirements for
total credits, upper-division credits, credits of C- or better, and the
University Studies Program. (See pages 67-79 in this catalog.)

College of Science Requirements
All college requirements are met by completing the departmental
degree requirements; no additional coursework is required.

Admission Requirements for the
Biology and Public Health Majors

New freshmen admitted to USU in good standing qualify for admission
to the Biology and Public Health majors. Transfer students from other
institutions need a 2.25 transfer GPA, and students transferring from
other USU majors need a 2.25 cumulative GPA for admission to

the Biology and Public Health majors in good standing. Admission
requirements differ for the Composite Teaching—Biological Science
Major, as explained below.

Admission Requirements for the Composite

Teaching—Biological Science Major

New freshmen admitted to USU in good standing qualify for admission
to this major. To qualify for admission to the Secondary Teacher
Education Program (STEP), students must acquire a cumulative

2.75 GPA and 60 credits of coursework. Transfer students from other
institutions or other USU majors need a cumulative 2.75 GPA and 60
credits of coursework to be admitted to the major and the STEP. For
information on additional admission criteria, students should contact
the School of Teacher Education and Leadership (TEAL).

GPA Requirement

To graduate, a candidate for any bachelor’s degree offered by the
Department of Biology must maintain a grade point average of 2.25
in all Department of Biology (BIOL or PUBH prefix) courses required
for the major and a grade of C- or better in BIOL 1610 and 1620. The
Pass-Fail option is not acceptable for any course required for the
degree, but D grades are permitted within the restrictions of the 2.25
GPA. The Composite Teaching—Biological Science Major requires a
cumulative overall GPA of 2.75 for admission and graduation. The 2.25
GPA requirement and the C- or better grade in BIOL 1610 and 1620
requirement apply to the Biology, Public Health, and BioMath minors.

BS Degree in Biology

Four different emphases are available within the Biology degree.
The Biology Emphasis is the most flexible option. Electives may
be selected in any subdiscipline the student wishes to emphasize
(e.g., botany, ecology, zoology, entomology, microbiology, etc.). The
Cellular/Molecular and Ecology/Biodiversity emphases provide
more directed training that is appropriate for research or other
technical employment in academic institutions, government agencies,
and the private sector. They also provide excellent preparation for
graduate work. The Environmental Emphasis prepares students in
the biological and physical sciences as they relate to environmental
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problems and concerns. This degree serves as a foundation for
graduate work and provides practical training for employment at the
bachelor’s degree level. Emphases will be listed on transcripts to
indicate the student’s specialization. The course requirements are as
follows:

Biology Emphasis
Required Biology Courses (21-22 credits)

BIOL 1610 BiologY | (F)...eeiveeeieiieiieiesiesieieeeeeie e
BIOL 1620 (BLS) Biology Il (Sp)

BIOL 2220 General Ecology (F,SpP).....cccecueermimiiinieiee e 3
BIOL 3060 (Ql) Principles of Genetics (F,Sp,Su)........ccocevveieniirneennen. 4
BIOL 3300 General Microbiology (F,Sp) (4 cr) or

BIOL 5210 Cell Biology (F) (3 CF) .cveeeveiiiiiiieneieeenee e 3oré4
BIOL 5250 (CI) Evolutionary Biology (F,Sp).....cccceeveeiieenieiiieniieeeen. 3

Field Course Requirement (2-3 credits)

Students must take one course from the following list:

BIOL 2410 Plants and Fungi in the Field (Su).........cccccovviiiiiniiiiiennen. 2
BIOL 3220 (QI) Field ECOlOgy (F).....ceverurreeeereeiereeie e
BIOL 4420 Plant Taxonomy (Sp,Su)
BIOL 4500 Applied Entomology (Sp)

BIOL 5530 Insect Systematics and Evolution (F)........cccccceeveniiiieennen. 3
BIOL 5550 Freshwater Invertebrates (Sp) .......cccecveviiiniciiicniiiieenen, 3
BIOL 5560 Ornithology (Sp)

BIOL 5570 Herpetology (SP).....ccccereeriiriieniiiieesieeesiee e 3

Physiology Course with Lab Requirement (4-5 credits)
Students must take from the following list one upper-division
physiology course with an integrated or separate laboratory:

Courses with integrated laboratories:
BIOL 4400 (Ql) Plant Physiology (F).......ccccoviriiiniiiiienicceeneeeeen 4
BIOL 5300 (Ql) Microbial Physiology (Sp) ......cccevveeiierieiiienieenieeeenn 4

Courses with separate lecture and lab; one of the following
three lecture courses and BIOL 5610 must be taken to meet the
requirement:

BIOL 5100 Neurobiology (F) (3 cr) or

BIOL 5600 Comparative Animal Physiology (Sp) (3 cr) or

BIOL 5620 Medical Physiology (F) (3 CF) ..ccccvvroiiiniiiiieiiceieeeieeieeenn 3
And
BIOL 5610 (Ql) Animal Physiology Laboratory (F,Sp).......ccccevvvrieenunen. 2

Biology Electives (10 credits)

Students must select an additional 10 credits of 4000-level and above
BIOL or PUBH prefix courses as electives. BIOL 3065 (Genetics
Laboratory) may also be included toward these elective credits, even
though it is a 3000-level course. A maximum of 4 credits from the
following courses may be included among the 10 elective credits.
BIOL 4250 Internship/Co-0p (F,SP,SuU) ....c.covoviiiiiiiieiiciicneeeeeee
BIOL 4710 Teaching Internship (F,Sp,Su)
BIOL 5800 Undergraduate Research (F,Sp,Su).......c.cccccvenviniieennens 1-3
SEMINAI COUMSES.....eiiiiiiaeiiieeeeiieeeseeeeesteeeeeteee e st e e e sneeeeasneeeeanneeeenneen 1-2

Required Physical Science Courses (26 credits)

CHEM 1210 Principles of Chemistry | (F,Sp)......ccccceviiiiieniiiiienice
CHEM 1215 Chemical Principles Laboratory | (F,Sp)
CHEM 1220 (BPS) Principles of Chemistry Il (F,Sp,Su) ........c.ccceveenee. 4
CHEM 1225 Chemical Principles Laboratory Il (F,Sp).......cccccceeeennennne. 1
CHEM 2300 Principles of Organic Chemistry (F)
CHEM 2315 Organic Chemistry Laboratory | (F)
CHEM 3700 Introductory Biochemistry (Sp).......cccceeveereeiiieenniineennen.
CHEM 3710 Introductory Biochemistry Laboratory (Sp) .......c.cccecveeen. 1
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PHYS 2110 The Physics of Living Systems | (4 cr) and
PHYS 2120 (BPS) The Physics of Living Systems Il (4 cr)................... 8
Or
PHYS 2210 (Ql) General Physics—Science and
Engineering | (4 cr) and
PHYS 2220 (BPS/Ql) General Physics—Science and Engineering |
(4 O] e 8

Mathematics and Statistics Requirement (7 credits)
MATH 1210 (QL) Calculus | (F,Sp,Su) .......cocvveueene
STAT 3000 (Ql) Statistics for Scientists (F,Sp,Su)

Cellular/Molecular Emphasis
Required Biology Courses (30 credits)

BIOL 1610 Biology | (F)..eeoveeeeieieieiieeesie e 4
BIOL 1620 (BLS) Biology Il (SP)..eeveeveererrieiirieeienieeie e 4
BIOL 2220 General Ecology (F,Sp).....cccccvvercvieninene .3
BIOL 3060 (Ql) Principles of Genetics (F,Sp,Su).... .4

BIOL 5190 Molecular GENetics (SP) «...eecveeruririieeriieeiiieneeeiee e
BIOL 5210 Cell Biology (F) «..eeoveeeeieeieeeeeeie e
BIOL 5230 Developmental Biology (Sp)

BIOL 5250 (CI) Evolutionary Biology (F,Sp).....cccceeveriiiniiiiieniieieeenn 3
Choose one of the following Biotechnology courses:
BIOL 5160 Methods in Biotechnology: Cell Culture (Sp) .........ccccveueeen. 3
BIOL 5240 Methods in Biotechnology: Protein Purification

TEChNIQUES (SP) «eveeriiiiieiie ettt e 3
BIOL 5260 Methods in Biotechnology: Molecular Cloning (F) .............. 3

Physiology Course with Lab Requirement (4-5 credits)
Students must take from the following list one upper-division
physiology course with an integrated or separate laboratory:

Courses with integrated laboratories:
BIOL 4400 (Ql) Plant Physiology (F).......cccoviriiiniiiiieieccicneeeeeen 4
BIOL 5300 (Ql) Microbial Physiology (Sp) ......ccceerveriieniiiiieniieieeeeenn 4

Courses with separate lecture and lab; one of the following
three lecture courses and BIOL 5610 must be taken to meet the
requirement:

BIOL 5100 Neurobiology (F) (3 cr) or

BIOL 5600 Comparative Animal Physiology (Sp) (3 cr) or

BIOL 5620 Medical Physiology (F) (3 CF) ..cccoviroiiiniiniieiicciecneeeeen 3
And
BIOL 5610 (Ql) Animal Physiology Laboratory (F,Sp)........ccccovuvrreenenen. 2

Biology Electives (9 credits)

Students must select an additional 9 credits of 4000-level and above
BIOL prefix courses as electives. BIOL 3065 (Genetics Laboratory) and
BIOL 3300 (General Microbiology) may also be included toward these
elective credits (even though they are 3000-level courses). A maximum
of 4 credits from the following courses may be included among the 9
elective credits:

BIOL 4250 Internship/Co-0p (F,SP,SuU) .....covvviiiiiiiiiniiiieeeeieeee 1-2
BIOL 4710 Teaching Internship (F,Sp,Su)......c.ccceviiriiiniiiiiciieeeen 1
BIOL 5800 Undergraduate Research (F,Sp,Su)... ...1-3
SEMINAI COUMSES.....uviieiiiieeaiiieeaieeeeateeesnteeesneeeesnateeeanaeeesaseeaeaneeaeans 1-2

Required Physical Science Courses (37 credits)
CHEM 1210 Principles of Chemistry | (F,Sp).....ccccccoeininiiiniiiiieneee 4

CHEM 1215 Chemical Principles Laboratory | (F,Sp)........ .1
CHEM 1220 (BPS) Principles of Chemistry Il (F,Sp,Su) ... .4
CHEM 1225 Chemical Principles Laboratory Il (F,Sp).... .1
CHEM 2310 Organic Chemistry | (F)......cccocoviiinieiiiiiieeneeeeeeeeee 4

Utah State University 2009-2010 General Catalog

CHEM 2315 Organic Chemistry Laboratory | (F) .......cccocceeviiiiinnncnnne.
CHEM 2320 Organic Chemistry Il (Sp) .....cccccoevveene
CHEM 2325 Organic Chemistry Laboratory Il (Sp)...
CHEM 5700 General Biochemistry | (F).........ccccceeene.
CHEM 5710 General Biochemistry Il (Sp).......ccccoc.... .
CHEM 5720 General Biochemistry Laboratory (Sp)........ccccccvevieennennne.

WwwannL

PHYS 2110 The Physics of Living Systems | (4 cr) and
PHYS 2120 (BPS) The Physics of Living Systems Il (4 cr).........cccc...... 8
Or
PHYS 2210 (Ql) General Physics—Science and Engineering |
(4 cr) and
PHYS 2220 (BPS/Ql) General Physics—Science and Engineering Il
(B CF) et 8

Mathematics and Statistics Requirement (7 credits)
MATH 1210 (QL) Calculus | (F,Sp,Su) ....c.ccoevvrurenen.
STAT 3000 (Ql) Statistics for Scientists (F,Sp,Su)

Ecology/Biodiversity Emphasis
Required Biology Courses (24 credits)
BIOL 1610 BiolOgY | (F)..eeoveeeieiieiieieeieeieie e
BIOL 1620 (BLS) Biology Il (SP)...eeverveeeeereaeerieriereereeeeesesieseeeeeenenes
BIOL 2220 General Ecology (F,Sp).....ccccocvvrevvenunen.
BIOL 3060 (Ql) Principles of Genetics (F,Sp,Su)...
BIOL 3220 (Ql) Field Ecology (F).....c.cceeervenienenne.
BIOL 3300 General Microbiology (F,Sp) ......... .
BIOL 5250 (Cl) Evolutionary Biology (F,Sp).....cccceeveeieeniiiiieniieieeenn

Physiology Course with Lab Requirement (4-5 credits)
Students must take one upper-division physiology course with an
integrated or separate laboratory from the following list:

Courses with integrated laboratories:
BIOL 4400 (Ql) Plant Physiology (F).......cccooviriiiniiiiieieccecneeeeeen 4
BIOL 5300 (Ql) Microbial Physiology (Sp) ......ccceevveriieniiiiieniieieeeeenn 4

Courses with separate lecture and lab; one of the following

three lecture courses and BIOL 5610 must be taken to meet the

requirement:

BIOL 5100 Neurobiology (F) (3 cr) or

BIOL 5600 Comparative Animal Physiology (Sp) (3 cr) or

BIOL 5620 Medical Physiology (F) (3 CF) ..ccccvvrouiinieiiieniceeeneeeeeen 3
And

BIOL 5610 (Ql) Animal Physiology Laboratory (F,Sp)......c.ccccevvvriueenunen. 2

Clusters (8-10 credits)
Students must take one course from each of the following three
clusters.

Plant Biology:
BIOL 2410 Plants and Fungi in the Field (Su).........cccccovviiiiniiieenen. 2
BIOL 4420 Plant Taxonomy (SP,SuU) .....cccueeriiriieirieeieereeeieeneesieeeees 3

Animal Biology:
BIOL 4500 Applied ENtomology (SpP) ...ecccveerrirrieenieeieenieeiee e
BIOL 5530 Insect Systematics and Evolution (F)...
BIOL 5550 Freshwater Invertebrates (Sp) .............
BIOL 5560 Ornithology (Sp)......cccceeeerveennnn. .
BIOL 5570 Herpetology (SP).....ccceeueerieriieriieieesieeesiee e
BIOL 5580 Mammalogy (F).......cccceoueeriiiiieniieieesee e
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Ecology/Evolution:

BIOL 4060 (Cl) Exploring Animal Behavior (Sp) .........ccoevvevieniieneennen. 3
BIOL 5010 Biogeography (Sp)......cccceeveereercueennnn. )
BIOL 5020 (Ql) Modeling Biological Systems (F) ... .3
BIOL 5380 Evolutionary Genetics (F) ......cccccevviriieennenne. .4
BIOL 5590 Animal Community Ecology (Sp) (Alt. Years)..........cccceeee.. 4
WILD 4600 Conservation Biology (Sp).......ccccuveereveeniiriieeniieiie e 3
Electives (2-3 credits)

Students must take one additional course from this list or the clusters
above or other upper-division courses approved by advisor.

BIOL 3065 Genetics Laboratory (F)........cccooiriieniiiiiiiiceecneeeeenn 2
BIOL 4410 Plant Structure (SP) .....c.cevevrieeniiiieeseeeee e 3
BIOL 5310 Soil Microbiology (F) (Alt. Years)........cccccveerieiiiencnieieennen. 3
BIOL 5800 Undergraduate Research (F,Sp,Su)..........ccecuveviiniiinnnens 2-3
Required Physical Science Courses (34 credits)

CHEM 1210 Principles of Chemistry | (F,Sp)......cccccovvnviriieniiiiiciece. 4
CHEM 1215 Chemical Principles Laboratory | (F,Sp) .1
CHEM 1220 (BPS) Principles of Chemistry Il (F,Sp,Su) ........c.ccceveenee. 4
CHEM 1225 Chemical Principles Laboratory Il (F,Sp).......ccccccveeeneennne. 1

CHEM 2300 Principles of Organic Chemistry (F)
CHEM 2315 Organic Chemistry Laboratory | (F)
CHEM 3700 Introductory Biochemistry (Sp).......ccccceeeeeriviieennieneennen.

CHEM 3710 Introductory Biochemistry Laboratory (Sp) ................ .1
GEO 1110 (BPS) The Dynamic Earth: Physical Geology (F,Sp)...........4
SOIL 3000 Fundamentals of Soil Science (F,Sp).....cccccceevervirieenncnnn. 4
PHYS 2110 The Physics of Living Systems | (4 cr) and
PHYS 2120 (BPS) The Physics of Living Systems Il (4 cr).........ccc...... 8
Or
PHYS 2210 (Ql) General Physics—Science and Engineering |

(4 cr) and
PHYS 2220 (BPS/Ql) General Physics—Science and Engineering |

(B CF) et e 8
Mathematics and Statistics Requirement (7 credits)
MATH 1210 (QL) Calculus | (F,SP,SU) .ceevvveerriieieneeiereeeeieeeeie e 4
STAT 3000 (QI) Statistics for Scientists (F,Sp,Su) ........cccceevvirieennennnn. 3

Environmental Emphasis
Required Biology Courses (24 credits)

BIOL 1610 Biology | (F)..eeoveeeeieeeiesieeesieeese e
BIOL 1620 (BLS) Biology Il (SP)..eeveereererrieiirieeienieeie e
BIOL 2220 General Ecology (F,Sp)
BIOL 3060 (Ql) Principles of Genetics (F,Sp,Su)........ccocvvvieriinneennen. 4
BIOL 3220 (QI) Field ECOlOgY (F).....coverrreeirnieeeenieeie e
BIOL 3300 General Microbiology (F,Sp) .......
BIOL 5250 (Cl) Evolutionary Biology (F,Sp)

Plant Identification (2-3 credits)

Choose one of the following courses:

BIOL 2410 Plants and Fungi in the Field (Su).........cccccovviiiiiniiiiennen. 2
BIOL 4420 Plant Taxonomy (SP)......ccceeiueerrirnieeneeeieeneeeiee e 3

Physiology Course with Lab Requirement (4-5 credits)
Students must take from the following list one upper-division
physiology course with an integrated or separate laboratory:

Courses with integrated laboratories:

BIOL 4400 (Ql) Plant Physiology (F).......ccccooiriiiniiiiiiniceecnieceeeen 4
BIOL 5300 (Ql) Microbial Physiology (Sp) ......cccevveeiiericeienieeeeeeenn 4
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Courses with separate lecture and lab; one of the following
three lecture courses and BIOL 5610 must be taken to meet the
requirement:

BIOL 5100 Neurobiology (F) (3 cr) or

BIOL 5600 Comparative Animal Physiology (Sp) (3 cr) or

BIOL 5620 Medical Physiology (F) (3 CF) ..ccccveroiiiniiiiieniceeeneeeeeen 3
And
BIOL 5610 (Ql) Animal Physiology Laboratory (F,Sp)......c.cccceovrrveenunen. 2

Biology Elective Courses (12 credits)
Students must take 12 credits from the following list or others approved
by advisor. Up to 3 credits of BIOL 5800 may be included.
BIOL 4430 Introduction to Plant Pathology (Sp) ......ccccvvvvveiieniiniiennen. 4
BIOL 4500 Applied ENtomology (SpP) ...ecccveerririeenieeiee e 3
BIOL 5020 (Ql) Modeling Biological Systems (F) .......ccccccocovenvirneenenen. 3
BIOL 5310 Soil Microbiology (F) (Alt. Years)...........ccccoc...... 3
BIOL 5320 Soil Microbiology Laboratory (F) (Alt. Years) .... 2
BIOL 5400 Environmental Toxicology (Sp) ......... 3
3
3
4
3
4

BIOL 5800 Undergraduate Research (F,Sp,Su)..
CEE/SOIL 5620 Aquatic Chemistry (F) .......ccccooeiriieniieniiniciieene
GEO 1110 (BPS) The Dynamic Earth: Physical Geology (F,Sp)...........
PUBH 3610 Environmental Management (F)........cccccoceniiiiinieieennen.
SOIL 3000 Fundamentals of Soil Science (F,Sp).....cc.ccceeververieenecnnn.

Required Physical Science Courses (36 credits)

CHEM 1210 Principles of Chemistry | (F,Sp)........c........ b
CHEM 1215 Chemical Principles Laboratory | (F,Sp)....... ]
CHEM 1220 (BPS) Principles of Chemistry Il (F,.Sp,Su) .. b
CHEM 1225 Chemical Principles Laboratory Il (F,Sp)........ccccoevirvieenunen. 1
CHEM 2310 Organic Chemistry | (F).......cccoooiriiiniiiiiineccceeecen 4
CHEM 2315 Organic Chemistry Laboratory | (F) ... ]
CHEM 2320 Organic Chemistry Il (Sp) ......c.ccceveenee. !
CHEM 2325 Organic Chemistry Laboratory Il (Sp)... ]
CHEM 3000 (Ql) Quantitative Analysis (F)................ 3
CHEM 3005 Quantitative Analysis Laboratory (F).. .1

CHEM 3700 Introductory Biochemistry (Sp).......ccceeveerierneenrieneennen. 3
CHEM 3710 Introductory Biochemistry Laboratory (Sp) .......c.cccecvveeen. 1

PHYS 2110 The Physics of Living Systems | (4 cr) and

PHYS 2120 (BPS) The Physics of Living Systems Il (4 cr).........c........ 8
Or
PHYS 2210 (Ql) General Physics—Science and Engineering |

(4 cr) and
PHYS 2220 (BPS/Ql) General Physics—Science and Engineering |

(B CT) et 8
Mathematics and Statistics Requirement (7 credits)
MATH 1210 (QL) Calculus | (F,SP,SU) .ceevvveirriieereeie e 4
STAT 3000 (QlI) Statistics for Scientists (F,Sp,Su) ........ccceevcvirneernennne. 3

BS Degree in Composite Teaching—Biological

Science

The Composite Teaching—Biological Science Major leads to licensure
to teach in secondary schools. Students who may wish to teach
Integrated Science at the middle or junior high school level should
talk to their advisor about completing the courses necessary for an
Integrated Science endorsement. Note: All USU teacher education
candidates will be required to take and pass the content exam
approved by the Utah State Office of Education in their major content
area prior to student teaching. The Composite Teaching—Biological
Science course requirements are as follows:

Required Courses (32 credits)

BIOL 1610 Biology | (F)...ccueeeiieeiieeiiecie et
BIOL 1620 (BLS) Biology Il (Sp)
BIOL 2220 General Ecology (F,SpP).....ccceoveeriiriiinieiiee e 3
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BIOL 2420 Human Physiology (F,SP,Su) .......cccoeriiiiiiniiiienieeeeeen
BIOL 3060 (Ql) Principles of Genetics (F,Sp,Su)....
BIOL 3065 Genetics Laboratory (F) (Alt. Years) .......ccccooevvvveniieieennen.
BIOL 3220 (QI) Field ECOlOgY (F).....cooverrreeiinieeienieeie e
BIOL 3300 General Microbiology (F,Sp)
BIOL 5250 (CI) Evolutionary Biology (F,Sp).....cccceeveeieinieiiieniieieeenn

SCI 4300 Science in Society (F,SP)....c.coerveriiiiiiiiieiieeese e 2

Physiology Course with Lab Requirement (4-5 credits)
Students must take from the following list one upper-division
physiology course with an integrated or separate laboratory:

Courses with integrated laboratories:
BIOL 4400 (Ql) Plant Physiology (F).......cccooiriiiniiiiieniicicneeeeeen 4
BIOL 5300 (Ql) Microbial Physiology (Sp) .....ccccvevveriierieiiieniieieeneenn 4

Courses with separate lecture and lab; one of the following
three lecture courses and BIOL 5610 must be taken to meet the
requirement:

BIOL 5100 Neurobiology (F) (3 cr) or

BIOL 5600 Comparative Animal Physiology (Sp) (3 cr) or

BIOL 5620 Medical Physiology (F) (3 CF) ..ccovireiiiniieiieniccieeneeeeeen 3
And
BIOL 5610 (Ql) Animal Physiology Laboratory (F,Sp).......ccccevvvriveenunen. 2

Required Physical Science Courses (21 credits)

GEO 1110 (BPS) The Dynamic Earth: Physical Geology (F,Sp)
CHEM 1110 (BPS) General Chemistry | (F,Sp).....ccccccevevrncennn.
CHEM 1115 General Chemistry Laboratory (F,Sp)......cc.cccccvvervirneennnen.
CHEM 1120 (BPS) General Chemistry Il (Sp).......cccocvereiiiieniinnieennen.

PHYS 2110 The Physics of Living Systems | (4 cr) and

PHYS 2120 (BPS) The Physics of Living Systems Il (4 cr).........ccc...... 8
Or
PHYS 2210 (Ql) General Physics—Science and Engineering |

(4 cr) and
PHYS 2220 (BPS/Ql) General Physics—Science and Engineering |

(B CF) et e 8
Mathematics and Statistics Requirement (7 credits)
MATH 1210 (QL) Calculus | (F,SP,SU) .ceevveeiiriieiereeeereeeeeeee e 4
STAT 3000 (QlI) Statistics for Scientists (F,Sp,Su) ........cccceevvirieennennnn. 3

Required Courses for the Secondary Teacher Education
Program (STEP) (35 credits)

Level 1:
INST 3500 Technology Tools for Secondary Teachers (F,Sp,Su).......... 1
SCED 3100 Motivation and Classroom Management (F,Sp) ................ 3
SCED 3210 (CI/DSS) Educational and Multicultural

Foundations (F,SP) ...cccueeiuieriiiii it 3
SCED 3300 Clinical Experience | (F,Sp) .....cocoemiiiiiiniiiienieeee e 1
SCED 3400 Teaching Science | (Sp)......ccccverieinieiieeiiieiesie e 3
Level 2:
SPED 4000 Education of Exceptional Individuals

(may be taken anytime) (F,Sp,Su).......cccccoiriiiniiiiieicceceeen 2
SCED 4200 (Cl) Reading, Writing, and Technology (F,Sp) ........cccveu... 3
SCED 4210 Cognition and Evaluation of Student Learning (F,Sp) ....... 3
SCED 4300 Clinical Experience Il (F,SP) ....c.cccovviviiiiriiiienieeee e 1
SCED 4400 Teaching Science Il (F).......cccceviiiiiiiiiinicccec e 3
Level 3:
SCED 5500 Student Teaching Seminar (F,Sp).......ccccoovreienvieneenincenn. 2
SCED 5630 Student Teaching in Secondary Schools (F,Sp) .............. 10

Note: The Teaching Science | and Il courses (SCED 3400 and 4400)
are only taught once per year. Therefore, it is important for students to
consult with their advisor to fit these courses in the correct sequence
into their plan of study.
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BA Degrees in Biology and Composite

Teaching—Biological Science
The student must complete the requirements for the BS (above) plus
two years of a foreign language. (See pages 76-77 of this catalog.)

BS Degree in Public Health

A four-year program leading to the Bachelor of Science in Public
Health is offered by the Department of Biology with options in
environmental health, industrial hygiene, or public health education.
The industrial hygiene program is accredited by the Applied

Science Commission of the Accreditation Board for Engineering and
Technology; 111 Market Place, Suite 1050; Baltimore MD 21202-4012;
telephone (410) 347-7700. Individuals completing the environmental
health option are qualified to take the Registered Environmental Health
Specialist/Sanitarian Examination (REHS/RS). Those completing the
industrial hygiene option are granted benefits toward both the Certified
Industrial Hygienist (CIH) and the Certified Safety Professional (CSP)
examinations. Public Health Education graduates are qualified to take
the Certified Health Education Specialist (CHES) examination. The
Public Health degree requires a core of biology courses similar to that
required for the biology degrees; additional biology and public health
courses; and chemistry, physics, mathematics, statistics, and allied
science and engineering courses appropriate to each emphasis. The
course requirements are as follows:

Industrial Hygiene Emphasis

Required Biology Courses (16 credits)

BIOL 1610 BiolOgy | (F)....ooueeeieiiriiiiiiienieieeeesie e
BIOL 1620 (BLS) Biology Il (Sp)
BIOL 2420 Human Physiology (F,Sp,SuU) .......cccoeriiaiieiiriie e 4
BIOL 3300 General Microbiology (F,Sp) ....cveereereeaiieiieaiie e 4

Required Physical Science Courses (30 credits)

CHEM 1210 Principles of Chemistry | (F,Sp)....cccccoveiiieiiiriiieiiieieeenn
CHEM 1215 Chemical Principles Laboratory | (F,Sp)
CHEM 1220 (BPS) Principles of Chemistry Il (F,Sp,Su) .......cccceeveenen. 4
CHEM 1225 Chemical Principles Laboratory Il (F,Sp)........cccceeeeieennen. 1
CHEM 2300 Principles of Organic Chemistry (F)
CHEM 2315 Organic Chemistry Laboratory | (F)
CHEM 3000 (Ql) Quantitative Analysis (F)........cccccuvroiniienienieneneenn
CHEM 3005 Quantitative Analysis Laboratory (F).
CHEM 3700 Introductory Biochemistry (Sp)......cccccueeieerirenieiieieeeenn

CHEM 3710 Introductory Biochemistry Laboratory (Sp) .........cccceceenen. 1
PHYS 2110 The Physics of Living Systems | (4 cr) and
PHYS 2120 (BPS) The Physics of Living Systems Il (4 cr)................... 8
Or
PHYS 2210 (Ql) General Physics—Science and Engineering |

(4 cr)and
PHYS 2220 (BPS/Ql) General Physics—Science and Engineering Il

[ o RO 8
Mathematics and Statistics Requirement (7 credits)
MATH 1210 (QL) Calculus | (F,SP,SuU) ....ovveviriiiiiiecicieceeneceeieeene 4
STAT 3000 (Ql) Statistics for Scientists (F,Sp,Su) ........cocceevrereenennens 3
Required Program Courses (32 credits)
PUBH 3310 Occupational Health and Safety (F)........cc.cccoooeiiiinennnnen. 3
PUBH 3610 Environmental Management (F).........cccccevviiiieiieencenen. 3

PUBH 3870 (Cl) Professional/Technical Writing in Civil
and Environmental Engineering (F)........ccccoooiiiiiiiiiiceiieeeee e,
PUBH 4040 Fundamentals of Epidemiology (Sp)

PUBH 4310 Industrial Hygiene Recognition of Hazards (F).................. 4
PUBH 4320 Industrial Hygiene Chemical Hazard Evaluation (Sp) ....... 3
PUBH 4330 Industrial Hygiene Physical Hazards (Sp)........cccccceeeenieen. 3

189



Department of Biology

PUBH 4380 Industrial Hygiene Internship (F,Sp,Su)........ccccccooiriienenen.
PUBH 5330 (Ql) Industrial Hygiene Chemical Hazard Control (F).
PUBH 5400 Environmental Toxicology (Sp)........ccververrreerieerneenens
PUBH 5500 (Cl) Public Health Management (F,Sp)

Elective Options (select 5 credits)

BIOL 3060 (Ql) Principles of Genetics (F,Sp,Su)........ccocevvvieriirneennen.
CEE 5610 Environmental Quality Analysis (F)........cccocouvviiiniiiniennen.
MGT 3110 (DSS) Managing Organizations and People (F,Sp,Su)........
MGT 4630 Human Resource Management (F,Sp)......cc.ccccceervirneeninen.
PUBH 4300 Industrial Hygiene Seminar (F)............

PUBH 4410 Industrial Safety (Sp).......ccccovvriiininiieniciene
PUBH 5340 Industrial Hygiene and Safety Programs (Sp).........
PUBH 5670 Hazardous Chemicals Handling and Safety (Sp)..............
PUBH 5730 Analysis and Fate of Environmental Contaminants (F).....3
PUBH 5790 Accident and Emergency Management (Sp).........c.ccceee.... 3

Environmental Health Emphasis
Required Biology Courses (19 credits)

BIOL 1610 Biology | (F)..cccveeeeieiieeiie et 4
BIOL 1620 (BLS) Biology Il (SP)...cveeeveriieeeieeieeeiie e eie e 4
BIOL 2220 General Ecology (F,SpP).....cccocueermimiiinieiiee e 3
BIOL 2420 Human Physiology (F,Sp,Su)...
BIOL 3300 General Microbiology (F,Sp) .....ccceeeereeeiienieeiienieeieeeenn 4
Required Physical Science Courses (22 credits)

CHEM 1210 Principles of Chemistry | (F,Sp)....cccccveiiiieiiiiiieieeeeen 4
CHEM 1215 Chemical Principles Laboratory | (F,Sp) A
CHEM 1220 (BPS) Principles of Chemistry Il (F,Sp,Su) .....ccccccveeveennn. 4
CHEM 1225 Chemical Principles Laboratory Il (F,Sp)......ccccevevveeniennn. 1

CHEM 2300 Principles of Organic Chemistry (F)
CHEM 2315 Organic Chemistry Laboratory | (F)

PHYS 2110 The Physics of Living Systems | (4 cr) and

PHYS 2120 (BPS) The Physics of Living Systems Il (4 cr)................... 8
Or
PHYS 2210 (Ql) General Physics—Science and Engineering |

(4 cr) and
PHYS 2220 (BPS/Ql) General Physics—Science and Engineering |

(B O et e 8
Mathematics and Statistics Requirement (7 credits)
MATH 1210 (QL) Calculus | (F,SP,SU) .ceeveeirreierneeie e 4
STAT 3000 (QI) Statistics for Scientists (F,Sp,Su) ........cccceevcvirieerncennn. 3
Required Program Courses (31 credits)
PUBH 3310 Occupational Health and Safety (F)........cc.cccocveniinennen. 3
PUBH 3610 Environmental Management (F)........c.cccoceniviiiinieneennen. 3

PUBH 3870 (CI) Professional/Technical Writing in Civil

and Environmental Engineering (F).......cccccoooiiiiiiiiniiicneneeen
PUBH 4000 Public Health Field Experience (F,Sp,Su) ..
PUBH 4030 Communicable Disease Control (F)........cc.cccccveniirneennen.
PUBH 4040 Fundamentals of Epidemiology (Sp) .......ccceveveervirneenenen.
PUBH 4310 Industrial Hygiene Recognition of Hazards (F).

PUBH 5000 Public Health Seminar (Sp)........cocoerveeiieniiiienreeeeeen 1
PUBH 5500 (Cl) Public Health Management (F,Sp).........c.ccccoeirniennen. 2
PUBH 5730 Analysis and Fate of Environmental

Contaminants (F)....coeeoiiiiiiiieee e 3
NFS 5110 (Cl) Food Microbiology (Sp) ......cccvereveereeeieenieiiienieeieeenn 4

Required Electives (select 10 credits)
BIOL 3220 (QI) Field ECOlOgY (F).....coverrreeierieeienieeie e 2
BIOL 3500 (DSC) Plagues, Pests, and People (Sp).......cccccervrrieenenen.
BIOL 4420 Plant Taxonomy (Sp,Su) .....cccccevviriveenenen.
BIOL 5550 Freshwater Invertebrates (Sp)....
CHEM 3700 Introductory Biochemistry (Sp)..... .
CHEM 3710 Introductory Biochemistry Laboratory (Sp) .......c.cccecvveeen.
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PUBH 5400 Environmental Toxicology (SpP)......ccceveerueereernieerrienieennenn 3
SOIL 3000 Fundamentals of Soil Science (F,Sp)... .4
SPCH 1020 (Cl) Public Speaking (F,Sp).........cc..... .3

Public Health Education Emphasis

Required Biology Courses (16 credits)

BIOL 1610 Biology | (F)...ccueeeiieiieeiieeie et
BIOL 1620 (BLS) Biology Il (Sp)...............
BIOL 2420 Human Physiology (F,Sp,Su)
BIOL 3300 General Microbiology (F,Sp) .....ccceeeereeeiienieeiienieeieeeeen

Required Physical Science Courses (13 credits)
CHEM 1110 (BPS) General Chemistry | (F,Sp).....cccccovriviiieniiiieennen. 4
CHEM 1115 General Chemistry Laboratory (Sp) ...
CHEM 1120 (BPS) General Chemistry Il (Sp).......cccecvevriviiienirinieennen. 4
PHYS 1200 (BPS) Introduction to Physics by Hands-on

Exploration (4 cr) or
PHYS 1800 (BPS) Physics of Technology (4 €r).....ccccccoovivieniinneennen. 4

Mathematics and Statistics Requirement (7 credits)
MATH 1210 (QL) Calculus | (F,SP,SuU) .c.eeveeiiriieeneeie e 4
STAT 3000 (QI) Statistics for Scientists (F,Sp,Su) ........ccoeevvirneerncnnnn. 3

Required Program Courses (15 credits)
PUBH 3120 Family and Community Health (Sp) ......ccccovvvivieniiiiiennen.
PUBH 4000 Public Health Field Experience (F,Sp,Su) ....
PUBH 4030 Communicable Disease Control (F).............
PUBH 4040 Fundamentals of Epidemiology (Sp)..... .
PUBH 5000 Public Health Seminar (Sp)........ccccevveiiiericiienieeeeeen
PUBH 5500 (Cl) Public Health Management (F,Sp).........c.ccccocirieennnen.

NS wwww

Required Supporting Courses (30 credits)
HEP 2000 First Aid and Emergency Care (F,Sp,Su) 2
HEP 2500 Health and Wellness (F,Sp,Su)................ 2
HEP 3000 Drugs and Human Behavior (F,Su) .............. 3
HEP 3900 Social Marketing in Health Education (Sp)..........cccccceveeneen. 3

3

3

HEP 4200 (Ql) Planning and Evaluation for Health Education (F)........
HEP 5300 Grant Proposal Writing (SP) ......cccvterveerieeieenieeeeneeseeeeen
NFS 1020 (BLS) Science and Application of Human

Nutrition (F,SPp,Su) ....cccoeeiiiiiiiiieeeeee e
NFS 5210 Advanced Public Health Nutrition (Sp) ..
SOC 3330 Medical Sociology (F) ......ccccerevreerenennne
SOC 3500 Social Psychology (F,SpP)......ccccveruermmiiiieniieeesie e
SPCH 1020 (Cl) Public Speaking (F,Sp) .....cccocerueriuiiriiiieiieeree e

Biology Minor

The Biology minor requires completion of the following courses. A
minimum cumulative GPA of 2.25 is required for these courses, with a
C- or better grade in BIOL 1610 and 1620.

BIOL 1610 Biology | (F)...ccueeeiieiieeiie et
BIOL 1620 (BLS) Biology Il (Sp)...cceevereiieiiieiiecieeeee e
Upper-division (3000-level and above) BIOL prefix courses
Note: Although BIOL/NR 2220 is a lower-division course, it may be
counted toward the 12 elective credits.

BioMath Minor

This minor requires mathematics and quantitative biology courses
beyond those required for the basic biology degrees. It is an excellent
option for students considering graduate work. Biology majors may
take this minor through the Mathematics and Statistics Department.
Requirements for the BioMath minor include:

BIOL 1610 Biology | (F)...ccueeeiieiieeiie et
BIOL 1620 (BLS) Biology Il (Sp)...........
MATH 1210 (QL) Calculus | (F,Sp,Su)
MATH 1220 (QL) Calculus Il (F,SP,SU) ...covveiireieieieeeeeceeeeeee e 4
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MATH 2270 (QI) Linear Algebra (F) ......cccoeriiriiiiiieiiencceceeeeeen
MATH 2280 (Ql) Ordinary Differential Equations (Sp)
STAT 3000 (QI) Statistics for Scientists (F,Sp,Su) ........ccceevvirieennnnnne. 3
MATH/BIOL 4230 (Ql) Applied Mathematics in Biology (Sp)................ 3
(Note: MATH 2250 may substitute for MATH 2270 and 2280.)

Biology majors must take one course from the biology electives
(listed below), and two courses from the mathematics and statistics
electives (listed below). Mathematics and Statistics majors must take
two courses from the biology electives, and one course from the
mathematics and statistics electives. All other majors must take two
courses from each set of electives.

Biology Electives:
BIOL 3060 (Ql) Principles of Genetics (F,Sp,Su)........ccoovvcvieniirieenenen. 4
BIOL 3220 (QI) Field ECology (F).....cooverrreeerieieneeiene e

BIOL 4400 (Ql) Plant Physiology (F)

BIOL 5020 (Ql) Modeling Biological Systems (F) .......ccccccocveniirieennen. 3
BIOL 5300 (Ql) Microbial Physiology (Sp) .....cccceerveriieenieiiieniieieeeenn 4
BIOL 5380 Evolutionary Genetics (F)

BIOL 5610 (Ql) Animal Physiology Laboratory (F,Sp)......c.ccccevvvreeeninen. 2
BIOL 5800 Undergraduate Research (F,Sp,Su) (3 credits min.)........... 3

CLIM 5500 Land-Atmosphere Interactions (Sp)......cccccccevvvreveeninens
PUBH 5330 (Ql) Industrial Hygiene Chemical Hazard Control (F)........ 3

Mathematics and Statistics Electives
MATH 4630 Computer Aided Math for Scientists and Engineers (Sp)..3

MATH 5410 Methods of Applied Mathematics (F).........ccocveniinieennen. 3
MATH 5420 Partial Differential Equations (Sp) .......cccocovevrcieniiieennen. 3
MATH 5460 Introduction to the Theory and Application of Nonlinear

Dynamical SyStems (SP) ...cccveeuiiriiiiieiiee it 3
MATH 5610 Computational Linear Algebra and Solution of Systems

Of EQUALIONS (F) ...eveiiiiiiiiie s 3
MATH 5620 Numerical Solution of Differential Equations (Sp) ............. 3
MATH 5710 Introduction to Probability (F,Sp) .......cccccoeniviiiiniiiienen. 3
MATH 5910 Directed Reading and Conference (F,Sp,Su)

(B Credits MIN.) ..o 3
STAT 5100 (Cl/Ql) Linear Regression and Time Series (F).
STAT 5110 Theory of Linear Models (F)........cccoveriiniiniieniiieenece 3
STAT 5120 Categorical Data Analysis (F).......cccccovoiiniiniieniiiiecicee 3
STAT 5200 Design of Experiments (Sp)
STAT 5300 (QlI) Statistical Process Control (Sp).......c.cccvevververiieeneennne. 3
STAT 5600 (Cl) Applied Multivariate Statistics (Sp) ....cccceevevverrienernnen. 3
STAT 5940 Directed Reading and Conference (F,Sp,Su)

(B Credits MIN.) oo 3

BIOL 5800, MATH 5910, and STAT 5940 must involve mathematical or
statistical analysis of a biological problem.

Public Health Minor

The Public Health minor requires completion of the following courses.
A minimum cumulative GPA of 2.25 is required for these courses, with
a C- or better grade in BIOL 1610 and 1620.

BIOL 1610 Biology | (F)..cccueeeiieeiieeiee et 4
BIOL 1620 (BLS) Biology Il (SP)...cveeeeeiiieeieeiieeeiie et 4
Upper-division (3000-level and above) Public Health elective

(101U =TT PSPPI 12

Field Trips and Laboratory Fees

Many biology courses require field trips. Those enrolled are expected
to dress appropriately for the conditions and observe any safety
precautions issued by instructors. Many courses require modest
laboratory fees to purchase and maintain equipment and supplies for
use in the laboratories.
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Financial Support

Scholarships, assistantships, grants-in-aid, and work-study programs
are available from the University. Both the College of Science and the
Department of Biology offer scholarships. Applications for departmental
and college scholarships should be submitted during early spring
semester. Contact the College of Science Office (Eccles Science
Learning Center 245) and the Biology Advising Center (Biology-Natural
Resources 101) for details.

Departmental Honors

Students who would like to experience greater academic depth within
their major are encouraged to enroll in departmental honors. Through
original, independent work, Honors students enjoy the benefits of
close supervision and mentoring, as they work one-on-one with faculty
in select upper-division departmental courses. Honors students also
complete a senior project, which provides another opportunity to
collaborate with faculty on a problem that is significant, both personally
and in the student’s discipline. Participating in departmental honors
enhances students’ chances for obtaining fellowships and admission to
graduate school.

An Honors Plan is available for students desiring a BS or BA degree
“with Honors” in Biology. Departmental Honors requires the completion
of 9 credits of Honors coursework in upper-division BIOL courses,
BIOL 5800, and a research-based Bachelor’s Thesis. For details,
students should contact: Kimberly A. Sullivan, (435) 797-3713,
yejunco@biology.usu.edu.

Suggested Four-year Plans

Suggested semester-by-semester four-year plans for students working
toward a Bachelor of Science or Bachelor of Arts degree in majors
within the Department of Biology can be found at:
http://www.usu.edu/degreeplans/

Students should consult with their advisor to develop a plan of study
tailored to their individual needs and interests.

Additional Information

For more information about requirements for the majors and minors
within the Biology Department, see major requirement sheets,
available from the Biology Department, or online at:
http://www.usu.edu/majorsheets/

Graduate Programs

Admission Requirements

See general admission requirements on pages 36-37. Complete details
about graduate programs, admission requirements, preapplication, and
application procedures are available online at:
http://www.biology.usu.edu/graduate/graduate.htm

To be recommended for matriculated status, an applicant must
have earned a bachelor’s degree (or equivalent) from an accredited
institution, and a Biology faculty member must agree to serve as
major professor for that applicant. The Department of Biology also
considers these guidelines for admission: (1) the transcript should
show a minimum GPA of 3.0 (B); and (2) the scores on the verbal
and quantitative GRE should be above the 50th percentile and the
analytical writing score should be 3.5 or above. Advanced GREs
(especially biology) are also recommended. Applicants for whom
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English is not the primary language must have scored at least 575
(paper-based exam) or 233 (computer-based exam) on the TOEFL. The
applicant’'s undergraduate program should be similar to that offered by
the Department of Biology at Utah State University, which includes the
following and their prerequisites: general biology, genetics, ecology,
physiology, and evolution; general and organic chemistry; biochemistry;
calculus; statistics; and physics. Other preparatory courses may be
specified by the student’s supervisory committee.

Degree Programs

For those who have demonstrated strong academic capability as well
as research interest, the Department of Biology offers the Master of
Science Degree and the Doctor of Philosophy Degree in either
Biology or Ecology. Graduate degrees in Toxicology are available
through the Interdepartmental Program in Toxicology.

Undergraduate majors in Biology at USU with especially strong
backgrounds and interest in research may apply for study of the

Master of Science degree as transitional students. Acceptance as a
transitional student allows undergraduates with advanced standing to
integrate up to 9 credits of graduate work into the final semesters of
their Bachelor of Science study. Acceptance into this program, as into all
graduate programs in Biology, is closely regulated. Formal application
through the School of Graduate Studies is required.

Course Requirements

Biology MS and PhD Degrees

Course requirements are determined by the student’s supervisory
committee. They will vary depending on the research emphasis selected
and the background of the student.

Ecology MS and PhD Degrees
For specific requirements, see the description of the Ecology
Interdepartmental Program (pages 228-229).

Research

The Department of Biology provides a dynamic and broad base for
research and graduate study through a balanced program of basic and
applied studies at ecosystem, population, organismal, cellular, and
molecular levels. An outstanding variety of field sites; animal, plant,

and microbe growth facilities; and modern well-equipped laboratories
are available. Also, the Intermountain Herbarium, an excellent insect
collection, the USDA/ARS U.S. National Pollinating Insects Collection,
the Stable Isotope Laboratory, and the Center for Integrated BioSystems
exist as research and support facilities.

Faculty members participate in and are supported by several
interdepartmental programs, including the Ecology Center and the
Center for Environmental Toxicology. In addition, many less formal
contacts and interactions exist with colleagues in the colleges of
Agriculture, Education and Human Services, Natural Resources, and
Science.

Students are encouraged to carefully consider how their career goals
match the faculty’s research interests. Prospective students are strongly
encouraged to contact faculty members with whom they are interested in
working. Because of the combination of a diverse interdisciplinary base
and excellent focused research programs, students have an opportunity
to learn the philosophies and methods of many branches of biology.

For further details about the faculty’s research interests, students are
encouraged to visit the Biology website: http://www.biology.usu.edu/
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Financial Assistance

Research assistantships are available from the grants of major
professors and from Utah Agricultural Experiment Station funds.
Teaching assistantships are awarded annually. All awards are made
on a competitive basis and specific teaching needs are considered in
awarding teaching assistantships. Given satisfactory performance, MS
students are supported for at least two years and PhD candidates for
at least four years on teaching assistantships. The department may
also recommend particularly qualified students for College of Science
or University fellowships. Admission to the graduate program of the
Department of Biology does not guarantee financial support; however,
applicants will not normally be admitted without financial support.

Career Opportunities

Completion of graduate degrees in Biology prepares students for
careers in teaching and research in universities and colleges. Many
graduates also find employment with private industry and state and
national governmental agencies. Specific employment possibilities will
depend on the nature of the graduate program pursued. The extensive
background provided by a graduate degree also prepares students for
eventual administrative responsibilities.

Research Emphases

Research areas of departmental faculty are diverse. Areas of
research currently include: Cellular and Molecular Biology: plant-
microbial interactions; neurobiology and biophysics; gene regulation
and signal transduction; membrane transport; molecular virology;
Ecology and Behavior: community and ecosystem ecology; insect
ecology and behavior; pollination biology; plant-insect interactions;
vertebrate behavioral ecology; mathematical and computer modeling;
soil microbiology; fungal ecology; biological control; integrated pest
management (IPM); Physiology and Comparative Biology: animal
physiology; toxicology and industrial hygiene; insect pathology;

plant physiology and pathology; and Systematics and Evolution:
systematics and evolution of plants, fungi, insects, mammals, reptiles,
and amphibians; evolutionary quantitative genetics; biogeography;
evolution of chemical defenses and resistance in microorganisms,
insects, reptiles, and amphibians.

Research and Teaching Facilities

Herbarium

Graduate study in plant taxonomy offered in the Department of
Biology utilizes the extensive facilities of the Intermountain Herbarium.
The collection includes over 250,000 research specimens. About

50 percent are from the Intermountain Region, while most of the
remainder are from other regions of North America.

Insect Collection

Comprising more than two million specimens, the insect collection is
available to scientists and graduate students involved in taxonomic
research and to those requiring identification of insects in various
research projects. The collection primarily covers the Intermountain
Region, but it also contains species from nearly all areas of the world.
The Biology-Natural Resources Building also houses the USDA/ARS
U.S. National Pollinating Insect Collection.

Laser Scanning Confocal Microscope

The Department of Biology has a BioRad 1024 Laser Scanning
Confocal Microscope. This state-of-the-art technology utilizes
highly tuned lasers to give detailed sectional views of the interior of
intact structures such as cells and tissues, and greatly extends the
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advantages of fluorescence microscopy. This microscope is utilized by
researchers campuswide, and is an indispensable tool for molecular
and cellular studies.

Center for Integrated BioSystems (CIB)

The CIB operates three service laboratories and a variety of research
projects. The service laboratories provide essential biological
resources for biotechnology research and development including: DNA
sequencing, peptide synthesis, protein sequencing, antibodies, and
fermentation.

Biology Faculty

Trustee Professor
James A. MacMahon, community ecology, mammalogy, herpetology

Professors

Diane G. Alston, integrated pest management

Anne J. Anderson, microbiology and plant pathology
Edmund D. Brodie, Jr., behavior and evolution
Daryll B. DeWald, cell biology

E. W. “Ted” Evans, insect ecology

Timothy A. Gilbertson, neurobiology

James W. Haefner, systems analysis

Joseph K.-K. Li, virology

Frank J. Messina, insect biology

Keith A. Mott, plant physiology

William J. Popendorf, industrial hygiene

John M. Stark, microbial ecology and biogeochemistry
Jon Y. Takemoto, microbiology

Paul G. Wolf, systematics and molecular biology
David A. York, human nutrition and obesity

Associate Professors

Brett A. Adams, cell signaling

Michelle A. Baker, aquatic ecology

Mary E. Barkworth, plant systematics

Bradley R. Kropp, mycology

Richard J. Mueller, plant morphology

Michael E. Pfrender, evolutionary quantitative genetics
Gregory J. Podgorski, developmental biology
Kimberly A. Sullivan, behavioral ecology

Carol D. von Dohlen, insect biology

Dennis L. Welker, microbial functional genomics

Assistant Professors

Paul F. Cliften, microbial functional genomics
S. K. Morgan Ernest, spatial ecology

C. Kent Evans, extension plant pathology
Susannah S. French, physiological ecology
Erin W. Hodgson, insect biology

James P. Pitts, insect biology

Katarina Stroffekova, physiology

Professors Emeritus

William A. Brindley, entomology and toxicology

Donald W. Davis, entomology and pest management

Keith L. Dixon, ornithology and mammalogy

LeGrande C. Ellis, endocrinology and reproductive physiology
James A. Gessaman, vertebrate physiological ecology

Ting H. Hsiao, insect physiology and biochemistry
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Gene W. Miller, plant biochemistry and physiology
Ivan G. Palmblad, evolutionary ecology

John R. Simmons, biochemical genetics
Sherman V. Thomson, plant pathology

Nabil N. Youssef, cell biology and parasitology

Associate Professors Emeritus

David B. Drown, environmental health

Wilford J. Hansen, systematic entomology

Jay B. Karren, entomology

Raymond I. Lynn, algology and microbial ecology
George W. Welkie, plant physiology and virology

Research Professor
Donald W. Roberts, insect pathology

Research Assistant Professors

Michelle A. Grilley, molecular biology

Dane R. Hansen, molecular biology, physiology, cell signaling
Joanne E. Hughes, molecular genetics

Miedung Park, neurobiology

Ethan White, ecology

Adjunct Professors

James H. Cane, bee biology

Noelle E. Cockett, biotechnology
Robert Fogel, mycology

James A. Powell, mathematical biology
Donal G. Sinex, psychology

Rex S. Spendlove, virology

Bart C. Weimer, food microbiology

Adjunct Associate Professors

Dale L. Barnard, chemotherapy of viruses
Jeanette M. Norton, soil microbiology
Vincent J. Tepedino, entomology

Adjunct Assistant Professors

Karen H. Beard, community ecology, ecosystem ecology,
conservation biology

Shaun Bushman, genetics, molecular biology

Terry Griswold, bee biology

Rosalind R. James, entomology

Theresa L. Pitts-Singer, entomology

Principal Lecturer
David M. “Andy” Anderson, medical technology

Senior Lecturer
David O. Wallace, public health, industrial hygiene

Lecturers

John A. Flores Il, public health, industrial hygiene
Alice M. Lindahl, invertebrate biology

Course Descriptions
Biology (BIOL), pages 514-518

Public Health (PUBH), pages 647-648
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Master of Business Administration (MBA)

Executive Director: Frank N. Caliendo, PhD
Location: Business 602

Phone: (435) 797-2963

E-mail: frank.caliendo@usu.edu

Associate Director: Kenneth C. Snyder
Location: Business 3090

Phone: (435) 797-1387

E-mail: ken.snyder@usu.edu

Assistant Director: Katherine A. McConkie
Location: Business 309N

Phone: (435) 797-1773

E-mail: katherine.mcconkie@usu.edu

Staff Assistant: Lindi Brown
Location: Business 309
Phone: (435) 797-2360
E-mail: lindi.brown@usu.edu

FAX: (435) 797-2399
WWW: http://www.huntsman.usu.edu/mba/

Degree Offered: Master of Business Administration (MBA)

Graduate Specializations: Accounting, Entrepreneurship, Human
Resource Management, Manufacturing Management, Personal
Financial Planning

Graduate Program

Objectives

The MBA program is an interdepartmental program, administered

by the Huntsman School of Business, which is designed to provide
students with an understanding of analytical tools necessary for
effective and efficient management in today’s complex business
world. The MBA program is accredited by AACSB International—The
Association to Advance Collegiate Schools of Business.

The central focus of the MBA program in the Huntsman School is
framed by strategic anchors in ethical leadership, global vision,
entrepreneurship, and analytical rigor. Within this framework, the
Huntsman School is committed to creating a branded academic
experience within the broad context of the school’s commitment to the
philosophy of operational excellence. A unique academic partnership
with the Shingo Prize creates a dynamic opportunity for high-context
public/private partnerships. See:

http://www.shingoprize.org/

The central theme of the operational excellence philosophy is

based upon a commitment to deeply imbed the principles and

tools of continuous process improvement throughout all learning
experiences. A focus on operational excellence, as it is reflected in
business processes cultivating patterns of ethical leadership, strategic
planning, and deployment, as well as through development of people,
partners, and culture, is central to the mission of the MBA program.
Participants in the MBA experience will be empowered to reach a
higher level of confidence in their application of analytical tools and
skill sets, increasing their level of sophistication in managing complex
organizational dynamics. The result is the cultivation of managers
with a principle-based philosophy of operational excellence,

enabling them to add value to the organizations they lead from their
first day on the job.
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Admission Requirements

For consideration for admission to the MBA program, applicants must
submit an application form and fee, all undergraduate transcripts,
Graduate Management Admissions Test (GMAT) or Graduate Record
Examination (GRE) scores, and three letters of recommendation from
qualified professionals. TOEFL scores are required for international
students whose native language is not English, with a minimum of
213 (computerized) or 79 (Internet) deemed acceptable. International
students with a prior degree from a university in an English-speaking
country are exempt from the TOEFL exam.

Students are expected to be admitted to the program as matriculated
students before taking coursework leading to the degree.

Application Deadline for Fall Semester

No application will be considered until all required information arrives
in the School of Graduate Studies at Utah State University. In addition,
the student desiring to pursue an MBA degree must have been
accepted as a matriculated student before he or she will be permitted
to register for 6000-level courses that will be part of the student’s
advanced program. Full-time business experience is also preferred,
but not required. Students with or without an undergraduate degree in
business may enter the MBA program. However, before the student
may take advanced courses, basic competencies in business that have
not been acquired through prior courses or experience must be met.
Before entering the program, each student must meet with an advisor
to plan his or her course of study.

The full-time MBA program on USU’s main campus is a cohort program
which starts every fall semester. Rolling admission to the on-campus
program will begin on December 1 of each year for early applicants
who have outstanding credentials in the areas of undergraduate GPA,
GMAT/GRE scores, and letters of recommendation. Applications will
be accepted until all seats in the cohort are filled, with preference
given to early, qualified applicants. Additional reviews for admissions
will be conducted on January 15 and February 15, with reviews in
subsequent months (March, April, May, etc.) conducted as needed.
Deadlines for admission to one of the part-time MBA programs offered
by USU can be found on the MBA website at:
http://www.huntsman.usu.edu/mba/

Degree Requirements

Students are held responsible for meeting requirements as outlined
below. It is the student’s responsibility to be aware of all requirements
and initiate the resolution of apparent inconsistencies.

Business Core

The MBA Business Core curriculum provides skills and knowledge
in statistics, written communication, computer literacy, mathematics,
information systems, economics, accounting, finance, marketing,
operations, management, and organizational behavior. Students
who have completed a bachelor’s degree must have coursework
which includes learning experiences in management-specific areas
recommended by AACSB International for direct entry into the
advanced program.

Accelerated Business Core

Students may acquire the necessary basic competencies by
completing courses satisfying the following management-specific
knowledge and skills requirement: ACCT 2010 (financial accounting),
ACCT 2020 (managerial accounting), FIN 3400 (finance), MGT 3500
(marketing), MGT 3700 (operations), ECN 1500 (macroeconomics),

Utah State University 2009-2010 General Catalog



Master of Business Administration (MBA)

ECN 2010 (microeconomics), MGT 2050 (business law), MGT 3110
(organizational behavior), MATH 1100 (calculus techniques), and
STAT 2300 (business statistics). Students may not be required to take
courses which duplicate prior academic or industrial training. Students
must meet with the advisor of the MBA program to plan their course of
study.

Advanced Program Courses (33 credits)

The advanced program courses, along with electives, consist of

33 credits. Students must complete the advanced program course
requirements listed below. In addition, students may choose to select
among several specializations, which are also described below. A
specialization requires the student to complete additional courses
beyond the 33 credits.

Students must complete the following seven courses: ACCT 6350;

FIN 6420; and MGT 6300, 6500, 6520, 6720, 6890. Additionally,
students must complete one course each in information systems

(e.g., MIS 6510); research methods (e.g., BUS 6860); and quantitative
analysis (e.g., MGT 6740, ECN 6310, 6330). Students will also take a
3-credit field studies course that will provide consulation to companies.

Specializations (12 credits)

Students may select a specialization in one of several areas listed
below. Classes taken as part of the MBA advanced program courses
cannot be used as part of a specialization. One course in each
specialization will be designated as research intensive to meet the
research methods requirement.

Accounting

To qualify for this specialization, students must complete at least 12
approved 6000-level accounting credits as part of their MBA program
of study. Students must complete, or have previously completed, the
equivalent of ACCT 3110, 3120, 3310, 3410, 4200, 4410, 4500, 4510,
6350, 6410, 6510, and 6610.

Entrepreneurship
This specialization consists of MGT 6410, 6430, 6470, and an
approved elective.

Human Resource Management

This specialization requires students to complete MGT 6690 and to
select any three of the following courses: MGT 6550, 6620, 6630,
6640, 6670, and 6760.

Manufacturing Management
This specialization is currently undergoing revision.

Personal Financial Planning

This specialization consists of PFP 6060, 6070, and 6080. Students
must also complete, or have previously completed, the following
courses: PFP 3460 or FIN 4460, and ACCT 3410. This specialization
satisfies requirements to sit for the national Certified Financial Planner
(CFP) examination.

Financial Assistance

Graduate assistantships, scholarships, and fellowships are available
to outstanding on-campus students and are awarded on a competitive
basis. Students who apply by February 15 will be considered for
financial awards, which generally range between $1,600 and $4,500
for nine months. A recipient of a graduate assistantship is usually
eligible for a waiver of the out-of-state portion of his or her tuition.
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MBA Association (MBAA)

The MBA Association (MBAA) provides USU students with an
opportunity to enhance their professional and academic skills while
building their resumes. Club members focus on career attainment
and benefit from a forum for networking with faculty, alumni, and
employers. The MBAA also works to increase awareness of the USU
MBA program and assists the USU Huntsman School of Business in
developing an effective curriculum for the MBA program.

Master of Business
Administration Facuity

Professors

Kenneth R. Bartkus, Accelerated Business Core, marketing techniques

Drew Dahl, Accelerated Business Core, corporate finance essentials

Christopher Fawson, applied econometrics

L. Dwight Israelsen, applied econometrics

Richard L. Jenson, advanced accounting information systems

I. Richard Johnson, accounting theory and research

Vijay R. Kannan, operations management, Accelerated Business
Core, essentials of operation management

J. Robert Malko, financial problems, managerial economics

Glenn M. McEvoy, managing individuals and groups

David H. Olsen, information systems for business, applied business
research

C. R. Michael Parent, marketing strategy

Clifford R. Skousen, accounting strategies for achieving profit goals

David B. Stephens, global business strategy

Associate Professors

J. Brian Atwater, operations management, decision making in
operations management

Katherine M. Chudoba, applied business research

Austin Kwag, financial decision making

Alan A. Stephens, financial problems, financial decision making

Assistant Professors

Alison Cook, managing individuals and groups

Daniel Holland, management principles

Christopher J. Skousen, Accelerated Business Core, financial and
managerial accounting

Executive-in-Residence/Principal Lecturers

Chester Brough, Accelerated Business Core, fundamentals of
business law

Randy Cook, leadership and operational excellence

Jack W. Peterson, financial auditing

Dale G. Siler, tax research and procedures

Alan P. Warnick, managing individuals and groups

MBA Courses

Descriptions of MBA courses can be found in the Course Descriptions
section of this catalog.

195



Department of Chemistry and Biochemistry

Department Head: Steve Scheiner

Location: Maeser Laboratory 140

Phone: (435) 797-1619

FAX: (435) 797-3390

E-mail (undergraduate): chem.undergrad@usu.edu
E-mail (graduate): chem.grad@usu.edu

WWW: http://www.chem.usu.edu

Undergraduate Advisors:
Faculty advisors in the Department of Chemistry and Biochemistry are
as follows:

Biochemistry:
Lance C. Seefeldt, Widtsoe 241, (435) 797-3964,
lance.seefeldt@usu.edu

Doug Harris, Widtsoe 335, (435) 797-1609,
doug.harris@usu.edu

Chemistry:
Robert S. Brown, Widtsoe 026, (435) 797-0545,
bob.brown@usu.edu

Steve Scheiner, Maeser Lab 140, (435) 797-7419,
steve.scheiner@usu.edu

Vernon D. Parker, Widtsoe 345, (435) 797-1697,
vernon.parker@usu.edu

For faculty advisor assignment, contact:
Geri Child, (435) 797-0544, geri.child@usu.edu.

Undergraduate Research Coordinator:
Joan Hevel, Widtsoe 235, (435) 797-1622, joanie.hevel@usu.edu

Degrees Offered: Bachelor of Science (BS), Bachelor of Arts (BA),
Master of Science (MS), Doctor of Philosophy (PhD) in Chemistry;
BS, MS, and PhD in Biochemistry; BS in Chemistry Teaching;

BS in Composite Teaching—Physical Science (Chem)

Undergraduate emphases: BS in Chemistry—Professional Chemistry,
Biochemistry, Environmental Chemistry, Chemical Education,
Life Science

Graduate specializations: Chemistry—Analytical Chemistry,
Inorganic Chemistry, Organic Chemistry, Physical Chemistry

Undergraduate Programs

Objectives

Chemistry is a subject that addresses the properties of materials

and the transformations that they undergo. Especially important

are aspects of energy and structure related to chemical reactivity.
Consequently, students of many disciplines take courses in chemistry
to learn about the behavior of the substances they will use or
reference. The Department of Chemistry and Biochemistry offers a
wide variety of courses for those whose majors and/or anticipated
careers require a knowledge of chemistry. These areas of study
include nutrition, engineering, biology, agriculture, natural resources,
medicine, law, and education, to name a few. Many students also
choose chemistry as an elective course to better prepare themselves
as citizens in a technological world.

The Bachelor of Science Degree in Chemistry entails considerable
specialization in chemistry and related areas. The BS emphases
require a common core of courses, but allow for a different

196

concentration of advanced work according to the interests and career
objectives of the student. The BS with Professional Chemistry
Emphasis, BS with Environmental Chemistry Emphasis, and BS
with Biochemistry Emphasis degrees meet the requirements for
certification by the American Chemical Society (ACS). The certified
degree emphases provide excellent preparation for immediate entry
into the job market or for graduate school in chemistry, biochemistry,
chemical engineering, molecular biology, nutrition, food science,
materials science, and a wide variety of other fields. ACS certification
in Chemical Education is available to students who complete an
ACS-certified program, together with the Professional Education
program in secondary education. The BS with Life Science
Emphasis degree is popular for students wishing to go on to medical
or dental graduate programs. The life science emphasis is particularly
appropriate for premedical and predental students who want a
strong base for understanding the nature of chemical reactions in the
body and the behavior of the drugs they will prescribe, or who want
an attractive alternative should they decide ultimately not to pursue
medical or dental school. The Chemistry Teaching Major or the
Composite Teaching Major in Physical Science are available to
those who want a career in secondary education. The BA degree is
an excellent choice for students with an interest in studying law or
business and who have an interest in science.

The core of the program utilizes year-long sequences of classes.

The first-year sequence introduces the basic principles of chemistry,
as well as most of the major concepts of the science. The second
year explores in greater depth the characteristics of carbon-based
compounds that serve as the backbone for the chemistry of life; for
most drugs and medicines; for petroleum; for most fibers, paints,

and plastics; and for many other commercial products. The third year
examines in greater depth the models, theories, and mathematical
interpretation of the structures, rates of change, energetics, and other
properties of chemicals. In addition, one-semester courses examining
the chemistry of life processes, the behavior of inorganic substances,
and the analysis of the composition of substances are required. Many
of the sequences have associated laboratory courses where students
get hands-on practice. Here they synthesize compounds, measure
physical properties, analyze samples, and determine structural
features of compounds, using modern techniques and instrumentation.

The Bachelor of Science Degree in Biochemistry encompasses the
study of the properties and functions of biological macromolecules,

the mechanisms of action of enzymes, gene and protein regulation
and expression, bioenergetics, and the metabolic pathways and
processes that use and generate chemical and light energy. At its core,
biochemistry recognizes and explains the unifying chemical principles
that lie at the heart of the diverse expressions of life.

The core courses for the major are built around two-semester course
sequences in the areas of general, organic, and biological chemistry;
general biology; calculus; and general physics, along with associated
laboratory courses. Students may choose from two physics tracks:

(1) the life sciences track (typically preferred by students with a more
biological inclination) and (2) the science-engineering track (typically
preferred by students with a more mathematical/physical inclination).
One-semester courses in analytical and biophysical chemistry and
statistics round out the core of the program. To complete the additional
18 credits of coursework required for the major, students may choose
elective courses from within the disciplines of chemistry, biochemistry,
and biology. A wide range of advanced courses are available to meet
the advanced electives requirement; students are encouraged to meet
with their academic advisor to select courses that provide the best
preparation for their intended career path. Representative courses (not
all encompassing) include those in biology (e.g., human physiology,
genetics, ecology, microbiology, plant physiology, cell biology);
biochemistry (e.g., enzymology, structured biology, bioenergetics
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Department of Chemistry and Biochemistry

and metabolism, protein structure/function); and chemistry (e.g.,
intermediate and advanced inorganic, advanced organic).

The biochemistry major differs from the “chemistry major with
biochemistry emphasis,” which is an American Chemical Society (ACS)
certified degree that emphasizes specialization in biochemistry, but has
a more chemical and mathematical emphasis than the biochemistry
major. The biochemistry major is more biologically inclined (as well

as somewhat less physically and mathematically inclined) than

the chemistry major and is designed to meet the standards for the
curriculum proposed by the American Society for Biochemistry and
Molecular Biology (ASBMB).

The requirements of the BS and BA degrees in chemistry and the BS
degree in biochemistry, along with University and University Studies
requirements, are summarized here. The specific requirements for
the teaching major and for the composite teaching major in physical
science are also included.

Students are urged to study these requirements and to visit with their
advisor on a regular basis about progress toward the completion of
their degrees or for any questions regarding complementary courses
and career goals.

Assessment

The Department of Chemistry and Biochemistry has implemented a
multilayered assessment strategy that defines learning objectives at
the following levels: individual courses, divisional levels, and at the
overall program level for the chemistry major. Details of this strategy
can be found at: http://www.chem.usu.edu/assessment/

Learning objectives for the Chemistry Major are specifically outlined in
an organized matrix at:
http://www.chem.usu.edu/assessment/matrix.pdf

General Requirements

Admission Requirements

First-year students admitted to USU in good standing qualify for
admission to this major. Transfer students from other institutions
need a 2.2 transfer GPA, and students transferring from other USU
programs need a 2.0 total GPA for admission to the chemistry or
biochemistry major in good standing.

Students interested in studying chemistry or biochemistry should

take high school mathematics courses that will enable them to start
calculus during their first semester at USU. High school coursework in
chemistry, biology, and physics is also desirable. AP credit in chemistry
may be counted toward the chemistry or biochemistry degree. For
details, contact the departmental advising faculty.

No CHEM prefix course may be applied toward graduation with any
major or minor in chemistry or biochemistry with an earned grade
of less than C-. No CHEM prefix course may be taken on a Pass/
Fail basis. No CHEM prefix course may be repeated more than

one time to improve the grade to a C- or better. A student dropped
from the chemistry or biochemistry program for failure to meet this
standard may appeal to the departmental Curriculum Committee for
readmission.

Chemistry Core Curriculum

In addition to the University Studies requirements for graduation,
chemistry majors take a series of core courses spread across a
traditional four-year period. The completion of the chemistry core also
covers the College of Science requirements for graduation.
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Chemistry Major Core Requirements
Suggested Schedule

First Year (30-32 credits)

Fall Semester (15-16 credits)

CHEM 1210 Principles of Chemistry I .........ccccoiiiiiiiiiiieee e 4
CHEM 1215 Chemical Principles Laboratory | ..........ccccooiiiiiiiiniiieenn. 1
MATH 1210 (QL) Calculus | ........ccociiiiiiiiiiiii e 4
University Studi€S COUISES .......ccoiiiiiiiiiiiiiiii e 6-7

Spring Semester (15-16 credits)

CHEM 1220 (BPS) Principles of Chemistry Il ..........ccccooiiiiiiiiiiinieen. 4
CHEM 1225 Chemical Principles Laboratory Il ............ccocoeiiiiiiiiinenn. 1
MATH 1220 (QL) Calculus Il ........cccoiiiiiiiiiiii e 4
University Studi€S COUISES .......cooiiiiiiiiiiiiiii e 6-7

Second Year (32-33 credits)
Fall Semester (16 credits)

CHEM 23102 Organic Chemistry |.........ccccooiiieeiiiiiieiieeeeee e 4
CHEM 23152 Organic Chemistry Laboratory l...........cccccoeiieiiiiieinnieenn. 1
CHEM 3000 (Ql)? Quantitative Analysis
CHEM 30052 Quantitative Analysis Laboratory ............c.cccocceiiiiiennnn. 1
PHYS 2210 (Ql) General Physics—Science and Engineering I............ 4
MATH 2210 (Ql) Multivariable CalCulus .............cccoviiiiniiieniiieeee 3
Spring Semester (16-17 credits)

CHEM 23203 Organic Chemistry Il...........cccooiiiiiiiiiiiee e, 4
CHEM 23252 Organic Chemistry Laboratory Il...........cccccocoiiiiiieiniieenn. 1
CHEM 351032 Intermediate Inorganic Chemistry...........cccococeiiiieinineenn. 2
CHEM 352032 Inorganic Chemistry Laboratory ...........ccccooiiiiiiiiniinenn. 1
PHYS 2220 (QI/BPS) General Physics—Science and Engineering Il ..4
University StUdI€S COUISES .......ccoiiiiiiiiiiiiiiiie e 4-5

Third Year (29-31 credits)
Fall Semester (14-16 credits)

CHEM 3060 (Ql)2 Physical Chemistry...........ccoceeoiriiiiniiienesieneneenn 3
CHEM 3080 (Cl)2 Physical Chemistry Laboratory I............cccoccveenneenn. 1
CHEM 57002 General Biochemistry | ...........cccoiiiiiiiiiiiiiieeec e, 3
MATH 2250 (Ql)" Linear Algebra and Differential Equations (4 cr) or

STAT 3000 (Ql)* Statistics for Scientists (3 Cr).......ccccceeviiiiienncns 3ord
University Studies or elective courses............coooeiniiiiiniiininiieeeeenn. 4-5

Spring Semester (15 credits)

CHEM 3070 (Ql)3 Physical Chemistry...........ccocoeviiiiiiiiiiiiciiceee,
CHEM 3090 (CI)? Physical Chemistry Laboratory II..
CHEM 56402 Instrumental ANalySis..........ccooieeeiiiieiiiiieeeeee e
CHEM 56502 Instrumental Analysis Laboratory
University Studies or elective courses for specific degree emphasis....6

Fourth Year (31-32 credits)

CHEM 4990 (CI) Undergraduate Seminar...........ccccoooueeeiiiininiieenieenn. 2
Upper-division and advanced elective courses for specific degree
EMPRNASIS ..ot 29-30

1 The completion of MATH 2250 or STAT 3000 is optional for the Teaching Major.

Chemistry Degree Emphases

Professional Chemistry Emphasis
(ACS Certified)

In addition to the chemistry core, students must complete the following:

CHEM 55202 Advanced Inorganic Chemistry (F) ........ccccocoeiiiiiennieenn. 2
CHEM 55302 Advanced Synthesis Laboratory (Sp) .....c.cccoceviiieiiineenn. 2
Advanced electives, as approved by department.............cccociiiiiiennns 6
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Biochemistry Emphasis (ACS Certified)

In addition to the chemistry core, students must complete the following:
CHEM 57103 General Biochemistry Il (Sp) ......cccevieiiiiiiiiieiieeeeen.
CHEM 57203 General Biochemistry Laboratory (Sp) .
BIOL 16102 BiolOgy | (F) ...veeveieeiienieeiesieeeste e
Advanced Biology electives, as approved by department.................... 4

Environmental Chemistry Emphasis
(ACS Certified)

In addition to the chemistry core, students must complete the following:

CHEM 56703 Intermediate Environmental Chemistry (Sp)..........cc....... 3
CHEM 56803 Environmental Chemistry Laboratory (Sp) ........ccccceeeeen. 2
Introductory environmental electives as approved by department.....6-7
Advanced environmental electives as approved by department........... 3

Chemical Education Emphasis (ACS Certified)
In addition to the chemistry core, students must complete the following:
Required courses for the Secondary Teacher Education

Program (STEP) (see details on page 199) .......cccceveiiiiiniieennn. 35
Teaching minor from outside the Department of Chemistry and
BIiOCheMISIIY ... e 12-16

2 Offered fall semester only
3 Offered spring semester only

BS Degree in Chemistry with Honors
This option can be met by completing any ACS certified program and
by meeting the following requirements:

1. Minimum GPA of 3.50 in chemistry courses
2. Overall GPA of 3.30

3. Completion of 15 credits of honors work by successfully
completing honors contracts in the following courses:

CHEM 4800 (Cl) Research Problems (F, Sp, Su) ......ccccceeiieiieennenne 3-6
CHEM 4990 (Cl) Undergraduate Seminar (F, Sp).......ccccveveeriieneennnnn. 2
Credits selected from Honors courses numbered 3000 or above
in chemistry or related subjects, as appropriate. Three credits may
be selected from chemistry courses numbered 6000 or above......3-6

In addition, select two courses from the following:

CHEM 2320 Organic Chemistry Il (Sp) .....cooovveieeniieie e 4
CHEM 3070 (Ql) Physical Chemistry (Sp) .......cccccerereereneeneneenieneenns 3
CHEM 5640 Instrumental Analysis (Sp)
CHEM 5700 General Biochemistry | (F)

BS in Chemistry, Life Science Emphasis
In addition to the Chemistry Core Requirements (with the exception of
CHEM 5640, 5650), students must complete the following:

BIOL 1610 BiolOgy | (F)....ooveeeieiiriiniiiienieieeeesie e 4
BIOL 1620 (BLS) Biology Il (Sp) (4 cr) or

BIOL 2420 Human Physiology (F,Sp,Su) (4 Cr)....cccceiieiiriiieiieeieeeenn 4
BIOL 3060 (Ql) Principles of Genetics (F,Sp,Su) (4 cr) or

BIOL 3300 (BLS) General Microbiology (F,Sp) (4 Cr) ..cccceeeeeiiieiieanen. 4
CHEM 5710 General Biochemistry Il (Sp)

CHEM 5720 General Biochemistry Laboratory (Sp).......cccccceveieieennnen. 3

BA in Chemistry

In addition to the chemistry core (with the exception of CHEM 5640,
5650), students must complete the following:

CHEM 5520 Advanced Inorganic Chemistry (F) (2 cr) or

CHEM 5640 Instrumental Analysis (Sp) (3 Cr).....ccccevieeiieiiiiaiiens 20r3
Completion of one foreign language (16 cr) or

Completion of two foreign languages (20 Cr)........cccceeeererennnne. 16 or 20
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Chemistry Teaching Major

In addition to the Chemistry Core Requirements (with the exception of
MATH 2250 or STAT 3000, and CHEM 5640 and 5650), students must
complete the following:

SCI 4300 Science in Society (F,SP)....cccoveririiieiieiie e 2
Required courses for the Secondary Teacher Education
Program (STEP) (see details on page 199) ........ccceiviiiiiniieennn. 35
Teaching minor from outside the Department of Chemistry and
BIiOCheMISHIY ... e 12-16

Composite Teaching Major in

the Physical Sciences

This degree is available through the Chemistry and Biochemistry or
Physics departments. Students with a Composite Teaching Major in
Physical Sciences should plan their programs carefully in order to meet
the upper-division requirement for graduation.

Specific for admission to this program, a student must have at least a
2.75 GPA in the following chemistry and physics courses:

CHEM 1210 Principles of Chemistry | (F,Sp)....cccccoveiiieiiiiiieiiereeeenn
CHEM 1215 Chemical Principles Laboratory | (F,Sp)......ccccccevvieieennnnn.
CHEM 1220 (BPS) Principles of Chemistry Il (F,Sp,Su) ....
CHEM 1225 Chemical Principles Laboratory Il (F,Sp)........cccceeveiieeneen.

PHYS 2110 The Physics of Living Systems | (4 cr) and

PHYS 2120 (BPS) The Physics of Living Systems Il (4 cr).........c........ 8
OR
PHYS 2210 (Ql) General Physics—Science and Engineering |
(4 cr) and
PHYS 2220 (QI/BPS) General Physics—Science and Engineering Il
[ X ol RS URRPP 8

(PHYS 2210 and 2220 are preferred.)
This program does not include many aspects of the Chemistry Core.

Required Courses:

CHEM 1210 Principles of Chemistry | (F,Sp)....cccccoueiiieiiiiiiiiiieeeenn 4
CHEM 1215 Chemical Principles Laboratory | (F,Sp)......ccccccevieieennnen. 1
CHEM 1220 (BPS) Principles of Chemistry Il (F,Sp,Su) .......cccceeveennen. 4
CHEM 1225 Chemical Principles Laboratory Il (F,Sp)........ccccooeeieenen. 1

CHEM 2300 Principles of Organic Chemistry (F) (3 cr) or

CHEM 2310 Organic Chemistry | (F) (4 Cr) ...coooveieeiiiiieiiieees
CHEM 2315 Organic Chemistry Laboratory | (F) ..
PHYS 1040 (BPS) Introductory Astronomy ...........cccccceeiiieneesieeneeenen.
PHYS 1080 (BPS)* Intelligent Life in the Universe (3 cr) or

PHYS 3030 (DSC/QI) The Universe (3 Cr) .....c.ccccvreieeneneenieneenieneens 3

PHYS 2110 The Physics of Living Systems | (4 cr) and
PHYS 2120 (BPS) The Physics of Living Systems Il (4 cr)........cc........ 8
OR
PHYS 2210 (Ql) General Physics—Science and Engineering |
(4 cr) and
PHYS 2220 (QI/BPS) General Physics—Science and Engineering Il
[ X ol USSR UPP 8

MATH 1210 (QL) Calculus | (F,Sp,Su)
MATH 1220 (QL) Calculus Il (F,Sp,Su)
STAT 3000 (Ql) Statistics for Scientists (F,Sp,Su) .......ccccceevriiceeninnnns
SCI 4300 Science in Society (F,SP).....cccueririiieiiiiie e
BIOL 1010 (BLS) Biology and the Citizen (F,Sp,Su)

GEO 1110 (BPS) The Dynamic Earth: Physical Geology (F,Sp)........... 4
CLIM 2000 (BPS) The Atmosphere and Weather (F,Sp) ..........cccceennee. 3
Teacher licensure courses from Secondary Education (35 cr)

(see details 0N page 199) .....c.eiiiiiiiiiiie e 35

A teaching minor is optional for the Composite Teaching Major in the
Physical Sciences.

4PHYS 1080 is sometimes listed as USU 1360, ST: Intelligent Life in the Universe.
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Secondary Teacher Education
Program (STEP) (35 credits)

Prior to enrolling in these courses, students must be approved

for admission to the STEP by the Emma Eccles Jones College of
Education and Human Services. The teaching major advisor can assist
with this process.

An overall 2.75 GPA in a minimum of 60 semester credits of approved
University coursework is required for admission into the STEP. A
minimum overall GPA of 2.75 is required for graduation. Specific for
admission to any Chemistry Teaching program, a student must have at
least a 2.75 GPAin CHEM 1210, 1215, 1220, and 1225.

All USU teacher education candidates will be required to take and pass
the content exam approved by the Utah State Office of Education in
their major content area prior to student teaching.

Students who may wish to teach Integrated Science at the middle or
junior high school level should talk to their advisor about completing
the courses necessary for an Integrated Science endorsement.

Level 1 (11 credits)

INST 3500 Technology Tools for Secondary Teachers (F,Sp,Su).......... 1
SCED 3100 Motivation and Classroom Management (F,Sp) ................ 3
SCED 3210 (CI/DSS) Educational and Multicultural

Foundations (F,SP) ...cecveeiieiiieiie ettt 3
SCED 3300 Clinical Experience | (40 hours minimum) (F,Sp) .............. 1
SCED 3400 Teaching Science | (SP)....c.cccveeiiaiiraiiieiieeee e 3

Level 2 (12 credits)
SPED 4000 Education of Exceptional Individuals

(may be taken anytime) (F,Sp,Su)......ccccoiiiiiiiiiiii e 2
SCED 4200 (Cl) Reading, Writing, and Technology (F,Sp) ........ccccc.... 3
SCED 4210 Cognition and Evaluation of Student Learning (F,Sp) ....... 3
SCED 4300 Clinical Experience Il (40 hours minimum) (F,Sp) ............. 1
SCED 4400 Teaching Science Il (F)......ccccoeiiiiiiiiiiiieeeeseeee e 3
Level 3 (12 credits)

SCED 5500 Student Teaching Seminar (2 weeks) (F,Sp) .....ccccoeevueennee. 2
SCED 5630 Student Teaching in Secondary Schools
(13 weeks, full-time) (F,SP).....coieieieeiiieie e 10

Note: The Teaching Science | and Il courses (SCED 3400 and 4400)
are only taught once per year. Therefore, it is important for students to
consult with their advisor to fit these courses in the correct sequence
into their plan of study.

Note: The courses in nonscience majors may differ from those
listed here.

Biochemistry Major

The following curriculum is required for the BS degree in biochemistry.
To complete the degree in eight semesters (four academic years),
students must register for an average of 15-16 credits per semester.

Note: Students may satisfy the CHEM 1210 requirement with an AP
score of 3 or 4. Both CHEM 1210 and 1220 may be satisfied with an
AP score of 5.

Suggested Schedule
First Year (30-32 credits)
Fall Semester (15-16 credits)

CHEM 1210 Principles of Chemistry I .........ccccoiiiiiiiiiiieeeeen 4
CHEM 1215 Chemical Principles Laboratory | ..........cccccooiiiiiiiiiniiieenn. 1
MATH 1210 (QL) CalCUlUS | ..o 4
University StUdi€S COUISES .......ccoiiiiiiiiiiiiiii e 6-7
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Spring Semester (15-16 credits)

CHEM 1220 (BPS) Principles of Chemistry Il .........cccoconiiiiiniiiiiennn. 4
CHEM 1225 Chemical Principles Laboratory Il ...........ccoccociininienen. 1
MATH 1220 (QL) Calculus Il ........coiiiieiiiieieeee e 4
University StUdieS COUMSES ........ooriiiiiiiiiiiiii i 6-7

Second Year (32 credits)
Fall Semester (16 credits)

CHEM 23105 Organic Chemistry |........cccccooriiiiiiniiiiic e 4
CHEM 23155 Organic Chemistry Laboratory I...........cccooviiiiniiineennen. 1
BIOL 16105 BiolOGY |....cevvieieieieiesieeeesiee e 4

PHYS 2110 The Physics of Living Systems | (4 cr) or
PHYS 2210 (Ql) General Physics—Science and

ENGINEering | (4 Cr) ...eooueieiiii e 4
University StudieS COUMSE(S)......uuiruriririiniiiiiiiiieiee ettt 3

Spring Semester (16 credits)

CHEM 23206 Organic Chemistry Il........ccccooriiriiiniiiiicniceeeeeeeen 4
CHEM 23256 Organic Chemistry Laboratory Il............ccoceeeiiniiineennen. 1
BIOL 1620 (BLS)E Biology Il .....cceeiiiiieiieieieeeee e 4

PHYS 2120 (BPS) The Physics of Living Systems |l (4 cr) or
PHYS 2220 (BPS/Ql) General Physics—Science and

ENGIiNeering 1 (4 Cr) ..coueeoeiiieee e 4
University StUdieS COUMSE(S).....uirruriririiniiiiiiiriesieesie et 3

Third Year (31-37 credits)

Fall Semester (15-18 credits)

CHEM 30005 (QI) Quantitative Analysis ...........cccevveeiiiniiinieneeneeeen
CHEM 30055 Quantitative Analysis Laboratory ..
CHEM 57005 General Biochemistry | .........c.ccoocveviiiiiiniciiicneeseeeen
Advanced Biology Electives (2000 level or higher) ...........ccccocevienee. 3-4
University StUdieS COUMSES .........oovuiiiiiiiiiiii it 5-7

Spring Semester (16-19 credits)

CHEM 57108 General Biochemistry Il ..........c.oocoiiiiiiiiniciicneeeeen
CHEM 57208 General Biochemistry Laboratory ..........cc.cccoccevirneennen.
STAT 3000 (Ql) Statistics for Scientists ...........cccoecoeeeiiiiiiiiie e,
Advanced Biology Electives (2000 level or higher)
University StUdieS COUMSES .........ooriiiiiiiiiiiii e

Fourth Year (29-34 credits)

Fall Semester (14-17 credits)

CHEM 4890 (Cl) Undergraduate Biochemistry Seminar....................... 2
CHEM 5070° Biophysical Chemistry
Advanced elective COUrSEWOrK ...........cceeveruiriiiiieeiiee e
University StudieS COUMrSE(S)......uuirrirmiiriiiniiiiiienie e

Spring Semester (12-15 credits)
Advanced elective COUrSEWOTK ............cocuiriieiiiinii e 6-12
University StudieS COUMrSE(S).....uuuruirmiiriiiiiiiiienie et 0-3

Preapproved Course Options for Biochemistry Major
Electives (18 credits required for major)

Of the 18 credits required, 14 must be at the 3000 level or higher.
Other upper-division courses may be substituted if approved by the
department. Prerequisites will not be waived. Only courses with a C-
grade or better can be applied toward the electives requirement.

ADVS 3020 Biotechnology in Agriculture (F)

(Prereq: BIOL 1620, CHEM 2310)........cooieiiiiieieneeeeseeee e 3
ADVS 5350 Introductory Pharmacology and Pharmacokinetics (Sp)
(Prereq: BIOL 5600, CHEM 3700, permission of instructor) ............. 3
BIOL 2320 Human Anatomy (SP,SuU) ....cccceeriiriiiniieieeneeeieene e 4
BIOL 2420 Human Physiology (F,Sp,Su) .......cocceeriiriiiniiiieniieeeeen 4
BIOL 3060 (Ql) Principles of Genetics (F,Sp,Su)
(Prereq: BIOL 1610, CHEM 1210).....cc.cioiiiiiieiereeeese e 4
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BIOL 3065 Genetics Laboratory (F) (Prereq: BIOL 3060,

which may be taken concurrently)...........cccocoiiiiiiniiin 2
BIOL 3300 General Microbiology (F,Sp) (Prereq: BIOL 1610;

CHEM 2310, which may be taken concurrently) ..........c.ccccoceeieenenen. 4
BIOL 4000 Human Dissection (F) (Prereq: BIOL 2320)........c.ccccceeneeee. 1
BIOL 5100 Neurobiology (F) (Prereq: BIOL 1620; BIOL 2420,

5600, or 5620; CHEM 1220; and PHYS 2120 or 2220) ........ccc.c...... 3
BIOL 5150 Immunology (Sp) (Prereq: CHEM 1220; BIOL 3060;

and BIOL 3300 08 5210) .....ceouiiueeieieeeienieeie e e 3
BIOL 5210 Cell Biology (F) (Prereq: BIOL 1620, 3060;

CHEM 2300 or 2320; CHEM 5700) ......cccceruereeienieeeeneeee e 3
BIOL 5230 Developmental Biology (Sp) (Prereq: BIOL 3060

and 5210; CHEM 5700 strongly recommended)..........c.ccccecvirieeenen. 3

BIOL 5250 (ClI) Evolutionary Biology (F,Sp)
(Prereq: BIOL 3060 or WILD 4880 or permission of instructor)......... 3

BIOL 5330 Virology (Sp) (Prereq: BIOL 3060 and 3300)..........ccccueee... 3
BIOL 5600 Comparative Animal Physiology (Sp)

(Prereq: BIOL 1620 and CHEM 1220).........ccceviiiiiiieiieeiee e 3
BIOL 5620 Medical Physiology (F) (Prereq: BIOL 1620;

BIOL 2420 or 5600; CHEM 5710) ....ccoeiiieiiieiieeiie e 3
CHEM 4800 (Cl) Research Problems: Undergraduate Research

(F,Sp,Su) (Prereq: Permission of inStructor)...........ccccccveevieeniienens 3

CHEM 6730 Principles of Enzymology (Sp) (Prereq: CHEM 5700)...... 3
CHEM 6740 Cellular Communication by Small Molecules

and Proteins (Sp) (Prereq: CHEM 5700).........cccooeeeiiiieeeiiieeeieeees 3
CHEM 6750 Principles of Structural Biology (F)
(Prereq: CHEM 5700)......ccciieeiiee e eee e sneee e 3

CHEM 6760 Principles of Bioenergetics (F) (Prereq: CHEM 5700)....... 3

5 Offered fall semester only
6 Offered spring semester only

BS Degree in Biochemistry with Honors

A BS degree in Biochemistry with honors can be earned by meeting
the following requirements:

1. Minimum GPA of 3.50 in chemistry courses
2. Overall GPA of 3.30

3. Completion of 15 credits of honors work by successfully
completing honors contracts in the following courses:

CHEM 4800 (Cl) Research Problems (F,Sp,Su) ........cccccoveniiniiennenns 3-6
CHEM 4890 (Cl) Undergraduate Biochemistry Seminar....................... 2
3-6 credits selected from Honors courses numbered 3000 or higher
in chemistry or related subjects, as appropriate. Three credits may
be selected from chemistry courses numbered 6000 or higher .....3-6

In addition, select two courses from the following:

CHEM 2320 Organic Chemistry Il (Sp) .....ccoovrveereeeiieniceee e 4
CHEM 5070 Biophysical Chemistry (F)........ccooviiiiiiiniiiceeeen 3
CHEM 5700 General Biochemistry | (F).......ccocoiiiiiiiniicee, 3
CHEM 5710 General Biochemistry Il (Sp)........cccovviiiiiniiiiienieeeee, 3

Chemistry Minor

In addition to CHEM 1210, 1215, 1220, and 1225, 10 additional credits
in Chemistry prefix courses at the 2000 level or higher, as approved
by department, are required (either CHEM 2300 or 2310 may be
included).

Chemistry Teaching Minor

In addition to CHEM 1210, 1215, 1220, 1225, CHEM 2300 or 2310,
and CHEM 2315, 3-4 additional credits selected from the following are
required:
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CHEM 2320 Organic Chemistry Il (Sp)

(if CHEM 2310 has been previously selected) ..........cccocvevvirieennen. 4
CHEM 3000 (Ql) Quantitative Analysis (F).......ccccocveeiieniiiiieniieeenen. 3
CHEM 3060 (Ql) Physical Chemistry (F)........cccccevieiiiiniiiienieieeee. 3
CHEM 3510 Intermediate Inorganic Chemistry (Sp) (2 cr) and
CHEM 3520 Inorganic Chemistry Laboratory (Sp) (1 Cr)....ccccocvvevveeneen. 3
CHEM 3650 (DSC) Environmental Chemistry (Sp) (3 cr) or
CHEM 3700 Introductory Biochemistry (Sp) (3 €r) ..cccoevevecieeniinnieennen. 3
Enroliment in the Secondary Teacher Education Program (STEP)

(see details on page 199) ......coviieiiiiiiiiiieeee e 35

Undergraduate Research
Opportunities

The Chemistry and Biochemistry Department encourages students
in all departmental majors to engage in undergraduate research. For
information about how they can become involved in undergraduate
research, students should contact Joan Hevel, the departmental
undergraduate research coordinator, (435) 797-1622,
joanie.hevel@usu.edu.

Career Opportunities

Chemistry degree holders work in a wide variety of professions, from
physicians, lawyers, and professors to research/development, sales, or
production in the chemical, oil, pharmaceutical, metals, electronic, and
biochemical industries. Government at all levels employs chemists,
including the federal Departments of Defense, Health and Human
Services, Agriculture, and Interior. A graduate with a bachelor’s degree
often begins work in chemical analysis or sales or may assist senior
chemists in research and development. A graduate with a teaching
major or chemistry education emphasis may teach in public schools.
A graduate degree is usually needed to direct research or teach at the
university level. Degree holders from the Department of Chemistry
and Biochemistry have had excellent success in obtaining support for
graduate studies, often at very prestigious institutions, and in obtaining
employment directly following graduation.

The major in Biochemistry is appropriate both for students who wish to
terminate their studies at the bachelor’s degree and for those planning
to continue their education at the graduate or professional level. For
those who terminate at the bachelor’s degree, career opportunities
are available in research and development, sales, quality control,

and analysis within a range of biochemical, pharmaceutical, and
biotechnological industries. For those planning to pursue a career in
the health professions, the biochemistry major provides an excellent
and well-rounded background for medical, dental, and veterinary
school admission. The biochemistry major also provides excellent
preparation for students planning to pursue graduate work in a

range of biological, environmental, and chemical sciences, including
biochemistry, molecular biology, genetics, genomics, oncology, and
bioinformatics. For those students interested in pursuing a legal career
in areas such as patent law, bioethics, and environmental protection
and regulation, the major is also excellent preparation for law school.

For further information about career opportunities for chemistry majors
and biochemistry majors, students should contact their advisor.

Departmental Honors

Students who would like to experience greater academic depth within
their major are encouraged to enroll in departmental honors. Through
original, independent work, Honors students enjoy the benefits of
close supervision and mentoring, as they work one-on-one with faculty
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in select upper-division departmental courses. Honors students also
complete a senior project, which provides another opportunity to
collaborate with faculty on a problem that is significant, both personally
and in the student’s discipline. Participating in departmental honors
enhances students’ chances for obtaining fellowships and admission
to graduate school. Minimum GPA requirements for participation

in departmental honors vary by department, but usually fall within

the range of 3.30-3.50. Students may enter the Honors Program at
almost any stage in their academic career, including at the junior (and
sometimes senior) level. The campus-wide Honors Program, which is
open to all qualified students regardless of major, offers a rich array of
cultural and social activities, special classes, and the benefit of Honors
early registration. Interested students should contact the Honors
Program, Main 15, (435) 797-2715, honors@usu.edu. Additional
information can be found online at: http://www.usu.edu/honors/

Additional Information

For more information about requirements for the majors and minors
within the Chemistry and Biochemistry Department, see the major
requirement sheets, available from the department, or online at:
http://www.usu.edu/majorsheets/

Graduate Programs

Admissions Requirements

See the general admission requirements for the School of Graduate
Studies (pages 36-37). All applicants should have a bachelor’s degree
or master’s degree in chemistry or biochemistry from an accredited
institution. Appropriate undergraduate preparation is expected;
applicants not fully prepared may be admitted with the condition that
appropriate undergraduate courses are taken as necessary.

Applications are especially encouraged during the spring semester

for expected admission in the following fall semester. However, the
Graduate Recruiting and Admissions Committee screens applications
throughout the year. Detailed information about the graduate programs
and faculty research activities can be found on the Internet at:
http://www.chem.usu.edu

Degree Programs

Master of Science

To earn an MS in chemistry or biochemistry, a student must meet the
general requirements of the School of Graduate Studies (see pages
116-119), conduct research under the direction of a major professor
and write a thesis acceptable to a supervisory committee (Plan

A) or write a review-of-literature paper (Plan B), and pass an oral
examination that is principally a defense of the thesis or the Plan B
paper.

Qualified undergraduate chemistry majors at USU may apply in the
third year for admission to the MS program. Students may be admitted
to this MS program if they have a B average in chemistry, physics, and
mathematics courses, and have completed the one-year sequences in
general, organic, and physical chemistry (including labs), two courses
in analytical or inorganic chemistry, two semesters of physics, math
through MATH 2210, and at least 15 credits of their University Studies
requirements.
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Students should consult with the chairperson of the Graduate
Recruiting and Admissions Committee to be certain of their eligibility
for this program. The chairperson will then submit an application to the
department head and to the School of Graduate Studies for approval.
Students must earn a satisfactory score on the GRE exam before the
completion of the MS degree. All requirements for the BS degree must
be completed within two semesters of admission. The MS coursework
cannot include coursework counted toward the BS degree.

Doctor of Philosophy

To earn the PhD in chemistry or biochemistry, a student must
successfully complete a core curriculum of courses and other courses
as approved by a supervisory committee. In addition, preliminary
examinations (both oral and written) must be passed and research in a
field of specialization must be conducted. The final requirement is the
writing and defense of a dissertation before the student’s supervisory
committee.

Biochemistry Course Requirements

Every MS and PhD student in the biochemistry program must complete
at least four of the graduate biochemistry core courses (CHEM 6730,
6740, 6750, and 6760). Both MS and PhD students must complete

a total of at least 15 credits in coursework, exclusive of seminar and
research credit. The Program of Study is approved by the student’s
supervisory committee. A total of 30 credits is required for the MS
degree, and a total of 90 credits is required for the PhD. Beginning
students who already hold an MS degree need 60 credits to complete
the PhD program.

Chemistry Course Requirements

Every MS and PhD student in the chemistry program must complete
the courses required for their specialization: Analytical—CHEM
7600, 7610; Inorganic—CHEM 6500, 6510; Organic—CHEM 6300,
7300, 7310; or Physical Chemistry—CHEM 6010, 6020, 7020. Both
MS and PhD students must complete a total of at least 15 credits in
coursework, exclusive of seminar and research credit. The Program
of Study is approved by the student’s supervisory committee. A total
of 30 credits is required for the MS degree and a total of 90 credits
is required for the PhD. Beginning students who already hold an MS
degree need 60 credits to complete the PhD program.

Financial Assistance

The department offers financial support to students in the form of
teaching assistantships, research assistantships, and fellowships. All
applications for admission to the School of Graduate Studies constitute
an application for financial assistance; it is not necessary to file a
separate request. Teaching assistantships are the principal means of
support for first-year students. Inquiries about current support levels
should be directed to the department main office. The department is
responsible for the first nine months of stipend and tuition, with the
remaining summer stipend and tuition usually being paid from faculty
research funds. Teaching assistants devote no more than 12 contact
hours per week directing undergraduate laboratories, leading recitation
sections, and assisting students with questions during the regular fall
and spring semesters. Research assistantships, funded from individual
faculty research grants, support students conducting research related
to the grant projects. Although first-year students are not normally
supported as research assistants, well-prepared students may be
eligible for research support at the discretion of their major professor.
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Fellowships are awarded by the University to outstanding students
solely on the basis of merit. The department encourages students with
strong academic records to apply for the University fellowships and
national awards, and will provide assistance in obtaining and submitting
the appropriate forms. Additionally, several graduate awards are given
each year to honor exemplary performance in research and teaching.

The College of Science recently established the Willard L. Eccles
Foundation Science Fellowship. The $22,000 per year, three-year
stipend is competitively awarded to highly qualified science applicants.
Students applying to the graduate program will be considered for this
fellowship, and will be sent the necessary information. Application
deadline for this fellowship is March 1.

Chemistry and Biochemistry
Faculty

Professors

Stephen E. Bialkowski, analytical chemistry
Alexander I. Boldyrev, physical chemistry
Scott A. Ensign, biochemistry

David Farrelly, physical chemistry

Alvan C. Hengge, organic chemistry

Vernon D. Parker, physical organic chemistry
Steve Scheiner, computational chemistry
Lance C. Seefeldt, biochemistry

Trustee Professor Emeritus
Ann E. Aust, biochemistry
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Professors Emeritus

Steven D. Aust, biochemistry

William M. Moore, physical chemistry
Richard K. Olsen, organic chemistry
Grant G. Smith, organic chemistry
Jack T. Spence, inorganic chemistry

Associate Professors

Lisa M. Berreau, inorganic chemistry
Robert S. Brown, analytical chemistry
Cheng-Wei Tom Chang, organic chemistry
Bradley S. Davidson, organic chemistry
John L. Hubbard, inorganic chemistry

Assistant Professors

Joan M. Hevel, biochemistry
Sean J. Johnson, biochemistry
Research Assistant Professors
Brett Barney, biochemistry

Tapas Kar, physical chemistry

Lecturer
Douglas G. Harris

Course Descriptions

Chemistry and Biochemistry (CHEM), pages 527-529

Utah State University 2009-2010 General Catalog



Department of Civil and Environmental Engineering

Department Head: William J. Rahmeyer
Location: Engineering Laboratory 211
Phone: (435) 797-2938

FAX: (435) 797-1185

E-mail: beckyjh@engineering.usu.edu
WWW: http://www.engineering.usu.edu/cee

Undergraduate Advisor:

Civil Engineering:
Engineering Advising Center, Engineering 314A, (435) 797-2705
kathy@engineering.usu.edu

Environmental Engineering:
Engineering Advising Center, Engineering 314A, (435) 797-2705
kathy@engineering.usu.edu

Undergraduate Division Heads:

Civil Engineering:
Kevin C. Womack, Engineering Laboratory 276, (435) 797-1144,
kevin.womack@usu.edu

Environmental Engineering:
David K. Stevens, Engineering 216, (435) 797-3229,
david.stevens@usu.edu

Graduate Program Division Heads:

Environmental Engineering:
David K. Stevens, Engineering 216, (435) 797-3229,
david.stevens@usu.edu

Geotechnical Engineering:
James A. Bay, Engineering Laboratory 266, (435) 797-2947
jim.bay@usu.edu

Structural Engineering:
Marvin W. Halling, Engineering Laboratory 264, (435) 797-3179,
marv.halling@usu.edu

Water Engineering:
Gilberto E. Urroz, Engineering 223, (435) 797-3379,
gurro@engineering.usu.edu

Transportation Systems Engineering:
Anthony Chen, Engineering 231, (435) 797-7109,
achen@engineering.usu.edu

Degrees offered: Bachelor of Science (BS) in Civil Engineering; BS
in Environmental Engineering; Master of Engineering (ME), Master of
Science (MS), Civil Engineer (CE) and Doctor of Philosophy (PhD) in
Civil and Environmental Engineering

Graduate specializations: Environmental Engineering, Fluid
Mechanics and Hydraulic Engineering, Geotechnical Engineering,
Hazardous Waste Management, Structural Engineering and
Mechanics, Transportation Engineering, Water Engineering, Water
Resources Engineering and Hydrology

Undergraduate Programs

Objectives
Civil and Environmental Engineering is concerned with planning,

designing, constructing, and operating various physical works;
developing and utilizing natural resources in an environmentally
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sound manner; providing the infrastructure which supports the highest
quality of life in the history of the world; and protecting public health
and renovating impacted terrestrial and aquatic systems from the
mismanagement of toxic and hazardous wastes. The Department

of Civil and Environmental Engineering offers Bachelor of Science
degrees in Civil Engineering and in Environmental Engineering. Both
degrees are accredited by the Engineering Accreditation Commission
of ABET.

The objectives of the undergraduate programs in Civil Engineering

and Environmental Engineering are to graduate engineers who have

a solid educational foundation with broad experiences in engineering,
the sciences, and the humanities; and who are prepared to enter
graduate school, other professional training, or the workplace

as effective professionals. These graduates will understand the
significance of life-long learning and the importance of ethical conduct
and will be qualified to assume roles of leadership in business,
community, government, and the engineering profession and contribute
significantly to global society as a whole.

Outcomes

The Program Outcomes of the Civil Engineering undergraduate
program are the following:

(a) an ability to apply knowledge of mathematics, science, and
engineering principles to civil engineering problems.

(b) an ability to design and conduct experiments, as well as to
analyze and interpret data.

(c) an ability to design a system, component, or process to meet
desired goals in civil engineering applications.

(d) an ability to function on multi-disciplinary teams.

(e) an ability to identify, formulate, and solve engineering problems.
(f) an understanding of professional and ethical responsibility.

(g) an ability to communicate effectively.

(h) a broad education necessary to understand the impact of
engineering solutions in a global and societal context.

(i) a recognition of the need for, and an ability to engage in, lifelong
learning.

(i) knowledge of contemporary issues in civil engineering.

(k) an ability to use the techniques, skills, and modern engineering
tools necessary for engineering practice.

() the understanding and application of engineering knowledge of
specialized areas in Civil Engineering.*

(m) the understanding of basic project management techniques
and leadership.**

(n) the understanding of basic professional practices, including work
procurement and legal issues.

*Students in the Civil Engineering program should gain proficiency in a minimum of four of
the following six recognized major civil engineering areas. These engineering areas
include : (1) environmental, (2) geotechnical, (3) hydraulics, (4) structural,
(5) transportation, and (6) water resources and hydrology.

**Basic project management techniques can include multiple principles, such as the interaction
between design professionals and the construction professions to construct a project, as
well as the principles of cost and scheduling, drawing and plans, and project inspection.
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The Program Outcomes of the Environmental Engineering
undergraduate program are the following:

(a) an ability to apply knowledge of mathematics, science, and
engineering principles to civil engineering problems.

(b) an ability to design and conduct experiments, as well as to
analyze and interpret data.

(c) an ability to design a system, component, or process to meet
desired goals in civil engineering applications.

(d) an ability to function on multi-disciplinary teams.

(e) an ability to identify, formulate, and solve engineering problems.
(f) an understanding of professional and ethical responsibility.

(g) an ability to communicate effectively.

(h) a broad education necessary to understand the impact of
engineering solutions in a global and societal context.

(i) a recognition of the need for, and an ability to engage in, lifelong
learning.

(i) knowledge of contemporary issues in civil engineering.

(k) an ability to use the techniques, skills, and modern engineering
tools necessary for engineering practice.

Assessment

The Civil and Environmental Engineering Department employs

several methods to assess the quality of the two BS programs offered
by the department. Assessments are made prior to graduation by
measuring the performance of students in each class. In addition, the
results of the FE exam, senior exit interviews, and faculty reviews of
student portfolios are used. Postgraduate assessment of Civil and
Environmental Engineering graduates is also conducted up to six years
after graduation. Assistance from outside reviewers is also obtained in
making the assessment. For more details, see the CEE assessment
website at: http://www.engineering.usu.edu/cee/assessment/

Requirements

Admission Requirements

Admission requirements for the Department of Civil and Environmental
Engineering are the same as those described for the University on
pages 30-35. Students in good standing may apply for admission to
the department. In addition, students must maintain the academic
requirements outlined for the College of Engineering on pages 132-
133.

Bachelor of Science Degrees

The Department of Civil and Environmental Engineering offers two
Bachelor of Science degrees: one in Civil Engineering and one in
Environmental Engineering. The four-year programs leading to these
two degrees are listed below. During the first two years, students are
in a pre-engineering program. Students must successfully complete
the pre-engineering program or, in the case of transfer students,
substantially equivalent coursework at another institution before they
are accepted into the professional program. Transfer students may
apply for permission to take upper-division courses in cases where
postponement of these courses will prolong the student’s time to
graduate.
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Design is a cornerstone of engineering that requires creative thinking,
technical knowledge, the ability to organize and solve complex
problems, and teamwork. Engineering design activities begin during
the first two years and progress in-depth as each student’s proficiency
increases. These design activities culminate in a major senior design
course, which integrates past engineering coursework into a focused,
realistic design project. An important feature of the senior design
experience is that students work in teams to complete the project.

The student who is majoring in or planning to major in Civil Engineering
or Environmental Engineering needs to be aware of the College

of Engineering requirements concerning admission to the college,
pre-engineering program, admission to professional engineering
programs, University Studies, and other academic requirements.
Additional information concerning these items is given in the College
of Engineering write-up on pages 131-133. It is the responsibility of

the student to be aware of these rules and regulations. Passing the
Fundamentals of Engineering Exam is required for graduation.

The Civil and Environmental Engineering Department strongly
recommends that students have a high-end calculator, such as an HP
calculator, that has the capabilities to do units, matrices, and programs
in BASIC. Although not a requirement at this time, CEE students are
strongly encouraged to have a modern desktop or laptop personal
computer. Since computer technology is changing rapidly, students
should seek advice from a knowledgeable professional on hardware
and software requirements before purchasing a computer.

Students in the Civil Engineering program must establish proficiency
in at least four areas of Civil Engineering. Proficiency is established
through a combination of material covered in required courses,

as well as by establishing depth through the selection of technical
electives. Proficiency must be established in four of the following
areas: Environmental Engineering, Fluid Mechanics/ Hydraulics,
Geotechnical, Structures, Transportation, or Water Resources. The
courses must be selected from the approved Technical Elective
courses.

Undergraduate Course Requirements
for Civil Engineering (128 credits)!

Pre-engineering Program: Freshman and Sophomore

Freshman Year (31-34 credits)
Fall Semester (16 credits)

MATH 1210 (QL)2 CalCulUuS | .....cceeieiiieiieeeieeeee e 4
CHEM 12102 Principles of Chemistry |...........cccccoviiiiniiiicneeeen 4
CHEM 12152 Chemical Principles Laboratory I...........ccccooininneennen. 1
CEE 18802 Civil and Environmental Engineering Orientation and
Computer ApplICAtIoNS .........ccveriiiiiiiieee e 1
CEE 22402 Engineering SUMVEYING........cccverviriieenieeiienre e eseee s 3
University Studies Breadth course ...........ccccoviiiiiniiiiicicecs 3

Spring Semester (15-18 credits)

MATH 1220 (QL)2 Calculus Il .......coiiiieiieieeeeee e 4
GEO 1110 (BPS)2 The Dynamic Earth: Physical Geology (4 cr) or
GEOG 1000 (BPS) Physical Geography (3 Cr) ......cccccevvveerivrineene 3oré4
ETE 22702 Computer Engineering Drafting

BIOL 1010 (BLS) Biology and the Citizen..........ccccccooviniiiiinieeeen.
PHYS 2200 Elements of Mechanics (prereq. to PHYS 2220)............. (2)
University Studies Breadth course ...........ccccoviiiiiniiiiciccees 3
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Sophomore Year (30 credits)

Fall Semester (15 credits)

PHYS 2220 (BPS/Ql)? General Physics—Science and Engineering Il
(prereq. AP Physics or PHYS 2200).........ccciiiiiiiiieeiniiee e

MATH 2210 (QI) Multivariable Calculus

ENGR 20102 Engineering Mechanics Statics............cccceeviiiiiiiieniiieenn. 2

ENGL 2010 (CL2)?2 Intermediate Writing: Research Writing in a
Persuasive Mode...........cccoiiiiiiiiiiiic e 3

University Studies Breadth course ..........cocoeeiiiiiii e 3

Spring Semester (15 credits)

ENGR 20302 Engineering Mechanics Dynamics..........c.cccoueeenieeenineenn. 3
ENGR 21402 Strength of Materials...........ccooceeiiiiiiiiiee e, 2
ENGR 24502 Engineering Numerical Methods..
CEE 28702 Sophomore Seminar
MATH 2250 (Ql)2 Linear Algebra and Differential Equations................. 4
University Studies Breadth course ..........coccceiiiiiiiiiie e 3

1Passing the Fundamentals of Engineering Exam is required for graduation. The exam is
offered in October and April. Application must be made 120 days in advance. The exam is
usually taken during fall semester of the junior or senior year.

2These courses are required for admission to the Professional Engineering Program (PEP).

Professional Engineering Program: Junior and Senior

Junior Year (33 credits)

Fall Semester (17 credits)

CEE 3010 Mechanics of Materials .............ccccoociiiiiiiiiiicicceee,
CEE 3030 Uncertainty in Engineering Analysis............cccocoeeiiiieeiiieenn.
CEE 3500 Civil and Environmental Engineering Fluid Mechanics.........
CEE 36102 Environmental Management..........c.cccceiiiieeiiiininiiee e
CEE 3870 (Cl)? Professional/Technical Writing in Civil and

Environmental ENgIiNEEring .........occeeiiiiiiiiiiiiiieie e e 2
CEE 4200 Engineering ECONOMICS .........coeiiiieiiiiiieaiee e 2
Engineering Science Elective ... 3

Spring Semester (16 credits)

CEE 3020 Structural ANalysSiS..........cueieiiiiieiiiie e
CEE 3510 Civil and Environmental Engineering Hydraulics
CEE 3880 Civil Engineering Design | ..........cccceiiiieiiiieiiieeeeee e 1
CEE Group A course*
CEE Group A course*
Engineering Science Elective ... 3

3CEE 3610 and 3870 must be taken concurrently.

Senior Year (33-35 credits)

Fall Semester (17 credits)

CEE 4870 (CI) Civil Engineering Design Il..........cccooiiiiiiiiiiiiiieeiieene 2
CEE Senior Design elective course®
CEE Technical Elective courses.............ccoooiiiiiiiiiiiiiiiieeeen
CEE Technical Elective courses.............coccoiiiiiiiiiiiiiiicceeeee,
CEE Technical Elective Group B course®
University Studies Depth Social Sciences (DSS) course..........c.ccoee..e. 3

Spring Semester (16-18 credits)

CEE 4880 (CI) Civil Engineering Design ..o 2
CEE Group A COUISE? ...ttt ettt e
CEE Group A course*....
CEE Group A COUSE? ...ttt ettt ettt ae e e eeee s

CEE Technical Elective Courses...........cooiiiiiiiiiiiiiie e 3
University Studies Depth Humanities and Creative Arts (DHA)
(oo 10 7= T SRR OURPP 2-3

4Students must complete all five of the following Group A Courses. The order in which they are
taken will dictate the choice of technical elective courses (as they are prerequisites for
various technical elective courses).
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Engineering Science Electives (6 credits minimum)

Students in the Civil Engineering program must complete two
engineering science electives chosen from the three courses
below. The addition of two engineering science courses in place of
one technical elective is required of all students entering the Civil
Engineering Professional Program August 2007 and beyond.

ETE 2210 Electrical Engineering for Nonmajors (F,Sp,Su)...........cc...... 4
MAE 2160 Material Science (F,Sp)
MAE 2300 Thermodynamics | (SP,SuU).......cccuvrrerreeiiienieeieeneesieeenen 3
Group A Courses

CEE 3080 Design of Reinforced Concrete Structures (Sp)..........ccc...... 3
CEE 3210 Introduction to Transportation Engineering (Sp) .........cccc..... 3
CEE 3430 Engineering Hydrology (Sp)......cccceeeeereeeiieniceienieeseeen 3

CEE 3640 Water and Wastewater Engineering (Sp) (4 cr) or

CEE 3780 Solid and Hazardous Waste Management (F) (3 cr) or

CEE 5860 Air Quality Management (F) (3 Cr).....cccoevieivienicncneene 3oré4
CEE 4300 Engineering Soil Mechanics (Sp)......ccccceeveeriviiieniieneenen. 4

5Civil Engineering students are required to complete a Senior Design elective course
concurrent with CEE 4870. In addition, they must complete four Technical Elective Courses
(one of which must be selected from Group B), for a total of 12 credits. Following is a list of
Technical Elective Courses and Senior Design Elective Courses.

Technical Elective Courses (15 credits minimum required)
Students in the Civil Engineering program must complete a senior
design elective (see list below). They must also establish proficiency
in at least four areas of Civil Engineering by taking a minimum of two
courses in each area. Proficiency in Environmental Engineering is
established by taking BIOL 1010; CEE 3610; and CEE 3640, 3780, or
5860. Proficiency in Structures is established by taking ENGR 2010,
2140; and CEE 3010, 3020, 3080. Proficiency in Fluid Mechanics
and Hydraulics is established by taking ENGR 2030; and CEE
3430, 3500, 3510. Students will also demonstrate proficiency in one
of Geotechnical Engineering, Transportation Engineering, or Water
Resources Engineering by taking a Group B course (see list below).

Proficiency in Geotechnical Engineering is established by taking
ENGR 2030; GEO 1110 (recommended) or GEOG 1000;

CEE 4300; and either CEE 5350 or 5380. Proficiency in
Transportation Engineering is established by taking CEE 3210;
and one of CEE 5190, 5220, 5230, or 5240. Proficiency in Water
Resources Engineering is established by taking CEE 3430;

and one of CEE 5450, 5460, or 5470.

The sum of the Group B class, the Senior Design Elective, and other
technical electives from the approved list must be at least 15 credits.

CEE 3670 Transport Phenomena in Bio-Environmental Systems (Sp).3

CEE 3780 Solid and Hazardous Waste Management (F).............c....... 3
CEE 5010 Matrix Analysis/Finite Element (F)..........cccccoviiiiniinnennen. 3
CEE 5050 Design of Wood and Masonry Structures (Sp)..........ccccceeeue.. 3
CEE 5070 Structural Steel Design (F)

CEE 5080 Numerical Methods in Elasticity (F)........cccccooviiiniiinnnnn. 3
CEE 5100 Infrastructure Evaluation and Renewal (Sp) ........c.ccceeeeeen. 3

CEE 5190 Geographic Information Systems for Civil Engineers (Sp)...3
CEE 5220 Traffic Engineering (SP) .....ucooveriirnieiiienie e
CEE 5230 Geometric Design of Highways (Sp)
CEE 5240 Urban and Regional Transportation Planning (F)..
CEE 5350 Foundation Analysis and Design (F)
CEE 5380 Earthquake Engineering (Sp).......ccccveeveeeiieriicenicneeneeceen
CEE 5430 Groundwater Engineering (F)..
CEE 5450 Hydrologic Modeling (SP)......cccvervtemeeiieeniiiieenee e
CEE 5460 Water Resources Engineering (F)........ccccovvrviinicninnicenen.
CEE 5470 Sedimentation Engineering (Sp) ......cccccveereirieeniecnieeneeene.
CEE 5500 Open Channel Hydraulics with an Emphasis on Gradually
Varied FIOW (F) ..o 3
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CEE 5540 Hydraulic Structures Design (F).......cccocveeiiinviiiniieneeen. 3
CEE 5550 Hydraulics of Closed Conduits (Sp).
CEE 5690 Natural Systems Engineering (F)........ccccooviniiiicniiineennen.
CEE 5720 Natural Systems Modeling (Sp) ......ccvevveeieerieiiieenreeneennenn
CEE 5860 Air Quality Management (F)
CEE 5870 Hazardous Waste Incineration (Sp) .......cccccevveverveenrinneennen.
CEE 5880 Remediation Engineering (F) ........cccccovieiiiiniciiiiniceeee,
CEE 5900 Cooperative Practice (F,Sp,Su)........cccccceervvvrneene

ETE 2210 Electrical Engineering for Nonmajors (F,Sp,Su)................... 4
MAE 2160 Material Science (F,SP) .....cccoovveriiriieiieeiee e 3
MAE 2300 Thermodynamics | (SP,SuU).......cccerrirrieiiierieeieenreeseeeeen 3
Senior Design Elective Courses (3 credits required)
CEE 3780 Solid and Hazardous Waste Management (F)............cc....... 3
CEE 5070 Structural Steel Design (F)........cccooiieiiiiniiiiiecceence, 3
CEE 5230 Geometric Design of Highways (Sp)......cccccvvvveiiiniinneennen. 3
CEE 5350 Foundation Analysis and Design (F)... 3
CEE 5460 Water Resources Engineering (F)........cccoooeniiiiiniinneennen. 3
CEE 5470 Sedimentation Engineering (Sp) ......cccecveeveereeeneeniieeneennenn 3
CEE 5500 Open Channel Hydraulics with an Emphasis on

Gradually Varied FIOW (F)......ccccooiiiiiiiiieccc e 3
CEE 5540 Hydraulic Structures Design (F).......cccoceeiiniiiiiniieneeen. 3

Group B Elective Courses (3 credits required)
CEE 5190 Geographic Information Systems for Civil Engineers (Sp)...3

CEE 5220 Traffic Engineering (Sp) -....vveoveeriiriienieeiee e 3
CEE 5230 Geometric Design of Highways (Sp)......cccccvvevrvieniinieennen. 3
CEE 5240 Urban and Regional Transportation Planning (F)................. 3

CEE 5350 Foundation Analysis and Design (F)
CEE 5380 Earthquake Engineering (Sp).......ccecveerveeieenecenienieeneeeen
CEE 5450 Hydrologic Modeling (SP).......cvervtrmeerieeiieiieeniee e
CEE 5460 Water Resources Engineering (F)
CEE 5470 Sedimentation Engineering (Sp) ......cccccveereereeeneenieeneennen.

Undergraduate Course Requirements

for Environmental Engineering®
Pre-engineering Program: Freshman and Sophomore

Freshman Year (30-31 credits)
Fall Semester (16 credits)

MATH 1210 (QL)8 CalCulus | .....cceeiiiiieiieieieeeee e 4
CHEM 12108 Principles of Chemistry |...........cccccoviiiiiniiiiienieeenn 4
CHEM 12158 Chemical Principles Laboratory I...........cccccoovininieennen. 1
CEE 18808 Civil and Environmental Engineering Orientation and
Computer ApplICAtIoNS .........ccveiiiiiii i 1

CEE 22408 Engineering Surveying...
University Studies Breadth COUrse ...........ooooviiiiiiiiie e

Spring Semester (14-15 credits)

BIOL 1010 (BLS)? Biology and the Citizen ..........ccocceovniieniiienenne 3
MATH 1220 (QL)2 Calculus Il .......cooviieiieieieeeeeee e 4
ETE 22708 Computer Engineering Drafting...........cccccoeniviiiniiincnnen. 2
PHYS 22008 Elements of Mechanics ............cocoveviiiiiiniciiicneeeee, 2
GEO 1110 (BPS)® The Dynamic Earth: Physical Geology (4 cr) or

GEOG 1000 (BPS) Physical Geography (3 Cr) ......ccccevvvienivrcneenn 3oré4

Sophomore Year (32 credits)
Fall Semester (16 credits)

MATH 2250 (Ql)8 Linear Algebra and Differential Equations................. 4
ENGR 20108 Engineering Mechanics Statics..........cccccvvviviiniineennen. 2
ENGL 2010 (CL2)2 Intermediate Writing: Research Writing in a

Persuasive MOdE..........oooiuiiiiiiiieiee e 3
PHYS 2220 (BPS/Ql)® General Physics—Science and Engineering Il

(prereq: AP Physics or PHYS 2200).........cceiiiieeiiieeeiiiee e 4
University Studies Breadth course ...........oocoveiii e 3
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Spring Semester (16 credits)

ENGR 20308 Engineering Mechanics Dynamics..........cccccceeerieeenneenn. 3
ENGR 2140 Strength of Materials............c.ccooiviiiiiiiiiineeeee, 2
ENGR 24508 Engineering Numerical Methods............ccccccociiniiiieennen. 2
MAE 23008 Thermodynamics |

CEE 28908 Environmental Engineering Sophomore Seminar............... 1
CEE 3030 Uncertainty in Engineering Analysis...........cccceeeieninneennen. 2
University Studies Breadth COUrse ...........ooooveiiiiiiiiie e 3

6Passing the Fundamentals of Engineering Exam is required for graduation. The exam is
offered in October and April. Application must be made 120 days in advance. The exam is
usually taken during fall semester of the senior year.

"The Breadth Life Sciences (BLS) area in the University Studies Program is satisfied by the
combination of BIOL 1610 and 3300.

8These courses are required for admission to the Professional Engineering Program (PEP).

Professional Engineering Program: Junior and Senior
Junior Year (32 credits)

Fall Semester (15 credits)

CEE 3500 Civil and Environmental Engineering Fluid Mechanics......... 3
CEE 3610° Environmental Management

CEE 3780 Solid and Hazardous Waste Management...........c.c.ccccceuee. 3

CEE 3870 (Cl)? Professional/Technical Writing in Civil and
Environmental ENgiN€ering ...........ccoviiiiiiiiiiiiiniceec e 2

SOIL 3000 Fundamentals of Soil Science..........cccceerviriienciiineenecee 4

Spring Semester (17 credits)

CEE 3430 Engineering Hydrology.........c.ccceoiiriieniiiiieniceee e
CEE 3510 Civil and Environmental Engineering Hydraulics .................
CEE 3640 Water and Wastewater Engineering...........cc.ccceeeevvieneennen.
CEE 3670 Transport Phenomena in Bio-Environmental Systems.........
CEE 3890 Environmental Engineering Design |..........ccccccoeiniineennen.
New course in Environmental Chemistry...........cocoovviiiiiiiiiniic,

Senior Year (31-32 credits)
Fall Semester (16 credits)

PUBH 3310 Occupational Health and Safety..........c.ccccocviiiiniiineennen. 3
CEE 4200 Engineering Economics
CEE 4790 (Cl)'® Environmental Engineering Design Il ...............cccc..... 2
CEE 5610 Environmental Quality Analysis..........ccccooieniiiiieniinneennen. 3
CEE 5860 Air Quality Management

CEE Senior Design Elective course™...........ccccevivieiieeeniiee e 3

Spring Semester (15-16 credits)

CEE 4890 (CI) Environmental Engineering Design Ill.............c.cccceee. 2
Technical Elective course (Area 1, 2, or 3)M.....ocooiiiiiiniieneeee e 2
Technical Elective course (Area 4 or 5)M........coiiiiiiiiiiiiereee e 3
University Studies Breadth COUrse ...........ooooviiiiiiiiie e 3
University Studies Depth Humanities and Creative Arts (DHA)

and Depth Social Sciences (DSS) COUrses .........ccoevvveiiiriicenieenns 5-6

9CEE 3610 and 3870 must be taken concurrently.

10Environmental Engineering students are required to complete a Senior Design elective
course concurrent with CEE 4790. Available Senior Design elective courses are listed
below.

MEnvironmental Engineering students must select at least two Technical Elective courses
(totaling 4 credits) chosen from the specialty areas (options) listed below.

Senior Design Elective Courses

CEE 5690 Natural Systems Engineering (F)........cccooveniiiiiniiineennn. 3
CEE 5810 Biochemical Engineering (F).........ccccceviiiiinciiiinieeee, 3
CEE 5830 Management and Utilization of Biological Solids and
WaStEWALEr (F) ...ccviiiiiiiieiieeiee e 3
CEE 5880 Remediation Engineering (F) ........cccccovveiiinciiiinieee, 3
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Technical Elective Courses

Solids—Area 1
CEE/PUBH 5670 Hazardous Chemicals Handling and Safety (Sp)......2
CEE/BIE 5680 Soil-based Waste Management (Sp) .......ccccccovvvrveenenen. 2
CEE/PUBH 5730 Analysis and Fate of Environmental

Contaminants (F)....cceeouiiiiiiice e 3
CEE/BIE 5830 Management and Utilization of Biological

Solids and Wastewater (F) .........ccoiieriiiiinieeece e 3
CEE 5870 Hazardous Waste Incineration (Sp) .......cccocevvvreveenrinneennen. 2
CEE 5880 Remediation Engineering (F) ........cccccovviiiiniciiiinieeee, 3
Water—Area 2
CEE 5430 Groundwater Engineering (F)........cccocovveiiinicinicnieneee, 3
CEE/SOIL 5620 Aquatic Chemistry (F) .......cccooveenieiiiiniceeeneeseeeen 3
CEE 5720 Natural Systems Modeling (Sp) ......cceevveereerieeeniienieeneennenn 3
CEE/PUBH 5730 Analysis and Fate of Environmental

Contaminants (F)...ccoeeouiiiiiiieee e 3
CEE/BIE 5810 Biochemical Engineering (F).......ccccoovvniiiiinciiniennen. 3
Air—Area 3
CEE 5710 Pollution Prevention and Industrial Ecology

(SP, AL YEAIS) .. ittt e e e 2
CEE 5750 Air Quality Measurements (Sp) .......cccceoveeieenecineeninienieennenn 2
CEE/PUBH 5790 Accident and Emergency Management (Sp) ............ 3
CEE 5870 Hazardous Waste Incineration (Sp) .......cccccovveveveenvinneennen. 2

Natural Systems—Area 4
CEE 5690 Natural Systems Engineering (F).......ccccoovvniininiinneennen.
WATS 4500 Limnology: Ecology of Inland Waters (Sp)

WATS 4530 Water Quality and Pollution (F) .......ccccoooeeivnieninierneee, 3
Occupational Safety and Health—Area 5

PUBH 4310 Industrial Hygiene Recognition of Hazards (F).................. 4
PUBH 4320 Industrial Hygiene Chemical Hazard Evaluation (Sp) ....... 3
PUBH 4330 Industrial Hygiene Physical Hazards (Sp)........cc.ccvvvenenen. 3

PUBH 5330 (Ql) Industrial Hygiene Chemical Hazard Control (F)........ 3
CEE/PUBH 5670 Hazardous Chemicals Handling and Safety (Sp)......2
CEE 5710 Pollution Prevention and Industrial Ecology (Sp)................. 2
CEE/PUBH 5790 Accident and Emergency Management (Sp) ............ 3

Departmental Honors

Students who would like to experience greater academic depth within
their major are encouraged to enroll in departmental honors. Through
original, independent work, Honors students enjoy the benefits of
close supervision and mentoring, as they work one-on-one with faculty
in select upper-division departmental courses. Honors students also
complete a senior project, which provides another opportunity to
collaborate with faculty on a problem that is significant, both personally
and in the student’s discipline. Participating in departmental honors
enhances students’ chances for obtaining fellowships and admission to
graduate school.

In the Department of Civil and Environmental Engineering,
departmental honors can be earned by completing 20 credits of upper-
division honors engineering courses. Students should work with the
department in selecting appropriate courses.

Interested students should contact the Honors Program, Main 15,
(435) 797-2715, honors@usu.edu. Additional information can be found
online at: http://www.usu.edu/honors/
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Additional Information

For more information about Bachelor of Science requirements and the
sequence in which courses should be taken, see major requirement
sheet, available from the Civil and Environmental Engineering
Department, or online at: http://www.usu.edu/majorsheets/

Concurrent BS/Master’s Program

The concurrent BS/Master’s program allows engineering students

to begin taking graduate-level classes during their senior year. This
permits them to complete requirements for both the BS degree and
the master’s degree concurrently during two years. Students in this
program have a greater selection of graduate courses, since many
graduate courses are taught during alternate years. In addition, the
student’s senior design project could be a start for a graduate design
project or thesis. After completing their BS degree, students in the
program can earn a master’s degree in only one additional year.

Both the BS and the master’s degree can generally be earned with
150-152 total credits, although students should note that a Plan C MS
requires 3 extra credits. Finally, students with a master’s degree can
expect a much higher starting salary following graduation. (For more
information, see College of Engineering section of this catalog, pages
133-134.)

Graduate Programs

The ME degree emphasizes professional practice and coursework.

A minimum of 30 credits of technical and scientific coursework is
required. The MS degree emphasizes research and the preparation of
a significant publication. A minimum of 30 credits, 6 to 9 of which shall
be thesis research, is required for an MS. In special cases, as decided
by the student’s supervisory committee, a second MS is available with
a Plan B option, which requires 30 credits, including 3 credits of CEE
6970, Thesis Research. The CE degree, which prepares students

for professional engineering careers, requires 60 credits beyond the
bachelor’s degree, or 30 credits beyond the master’s degree, including
a technical engineering report. The PhD degree represents high
scholarly achievement demonstrated by independent research and
competence in an area of specialization approved by the student’s
supervisory committee.

Admission Requirements

See general admission requirements, pages 36-37. Admission
committees consider GRE scores and experience, undergraduate
record and curriculum, and formal recommendations. A student without
an undergraduate civil and environmental engineering background
may be required to complete selected undergraduate courses prior to
admission as a fully matriculated graduate student.

Graduate Program Divisions

The graduate program in the Department of Civil and Environmental
Engineering is administered through five academic divisions, as
described below.

Structural Engineering

The structural engineer is involved in the design, construction, repair,
and retrofit of all types of structures: buildings, bridges, dams, and
many others. The safety of the structures we occupy and utilize every
day is the responsibility of structural engineers. They must be able to
evaluate the loads placed on a structure, determine their effects on the
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structure, and select the appropriate materials and structural elements,
or repair strategy, to withstand these loads. Today’s structural engineer
is using new space materials in the design of new structures or the
retrofit of older structures.

Mathematics, physics, and materials science constitute a foundation
for structural engineering. Structural analysis and design are added
to this foundation and become the focus of the structural engineering
program. Graduate students in the structures program also engage
in structural mechanics, numerical methods, structural dynamics,
geotechnical engineering, and the study of new structural materials.
Current research in the structures area is focusing on the dynamic
characteristics of structures, their potential response to earthquakes,
and new seismic retrofit measures, using advanced composite
materials, for older structures. Materials research is focusing on
cementious materials and constitutive modeling.

Geotechnical Engineering

Engineering studies of soils are concerned with the physical
and engineering properties of soils and how these are related to
engineering projects.

Traditional geotechnical engineering includes the application of
engineering principles to the analysis and/or design of building
foundations, earth embankments, retaining walls, drainage systems,
earthquake motion, buried structures, and other systems involving
soil and rock. Engineers and architects cannot ignore the problems
of investigating properties of soils in connection with engineering
construction. Undergraduate and graduate courses offered by the
department provide the basic knowledge necessary for the design

of foundations and various types of earth structures. Fundamental
concepts and their application are emphasized so that the student will
be properly trained for his or her initial job, as well as being prepared to
understand future development in this field.

The Geotechnical Engineering Division, in cooperation with the
Environmental Engineering Division, is offering a new program in
Geoenvironmental Engineering. This new program uses the strengths
of both divisions to provide a program involving the geotechnical
aspects of hazardous waste management, the investigation

of hazardous waste sites, and the design of hazardous waste
containment systems.

The geotechnical division has a strong research program. Current
research projects in this division include studies on liquefaction,
seismic slope stability, pile foundations, landslides, mechanically
stabilized embankments, risk analysis of dams, finite element analysis
of soil-structure systems, and the long-term properties of clay soils
used in hazardous waste containment systems.

Water Engineering

The water engineering program is a multidisciplinary graduate program
in the College of Engineering and is intended to enable engineers and
scientists interested in water to obtain graduate degrees in the areas
of fluid mechanics and hydraulics, hydrology, groundwater, and water
resources engineering. Core courses and departmental offerings
cover these fundamental areas, as well as essential numerical and
statistical methods. The water engineering faculty are committed to a
strong academic program. The curriculum offered is one of the most
comprehensive offered in the U.S. Elements of ongoing research
projects are routinely and effectively incorporated into the classes. The
program combines training, research, and experience to understand
the water issues and water resources management challenges in the
United States and internationally. Graduate students can supplement
departmental offerings by selecting courses in Mathematics and
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Statistics; Watershed Sciences; Applied Economics; Economics;
Geology; Biological and Irrigation Engineering; Mechanical and
Aerospace Engineering; and Plants, Soils, and Climate. This ensures
that graduates are well-grounded in the fundamentals, but have a
breadth of training and are prepared to contribute professionally

to the solution of multidisciplinary local, national, and international
water problems. Graduate students in the water program have the
opportunity for research support through the Utah Water Research
Laboratory (UWRL) while working on theses or dissertations. Excellent
laboratory and computing facilities are available. Strong, continuous
state and federal research funding keeps the research topics and
facilities current. Specialty areas within the program comprise fluid
mechanics and hydraulics, hydrology, groundwater, and water
resources engineering.

Fluid mechanics and hydraulic engineering covers both fundamental
principles and theory and their applications in a variety of engineering
fields. Elementary fluid mechanics, based on fundamental principles
of conservation of mass, energy, and momentum, is the logical core
for all water-related engineering programs. Consequently, other
specialties in water engineering study fluid mechanics. Students
specializing in fluid mechanics and hydraulics emphasize theoretical
fluid mechanics, hydraulic design, numerical methods, and laboratory
hydraulic techniques. A good variety and balance of courses supporting
research in theoretical fluid mechanics, open channel hydraulics,
hydraulic design, transients, sedimentation, municipal water system
design, and cavitation are available at the graduate level. Graduates
in fluid mechanics and hydraulics find employment in a broad range
of professional engineering fields, including consulting, university
teaching and research, and state and federal government agencies.

Hydrology is a branch of geoscience concerned with the origin,
distribution, movement, and properties of waters of the earth. The
hydrologic cycle encompasses the atmosphere, the land surface, lakes
and oceans, and the subsurface. Complex, interacting processes

at varied time and space scales describe the hydrologic cycle. The
concepts and practice of hydrology derive from an integration of field
observations, laboratory investigations, and conceptual, mathematical,
chemical, statistical, and probabilistic models.

The hydrology program at USU has strength in both theoretical and
applied aspects of modern hydrology. Past and present research
focuses on a broad spectrum of hydrologic problems. These range
from climate modeling, rainfall processes, floods, droughts, terminal
lake analyses, soil erosion, and stream water quality models to
groundwater contamination characterization and remediation and
watershed analyses. A particular emphasis of the program is on an
understanding of the global water and energy cycles at nested scales
from the hemisphere to the continent to the watershed from a holistic
perspective that recognizes the two-way linkages between water
reservoirs and fluxes through oceans, atmosphere, land surface and
subsurface, and biota.

Groundwater engineering is concerned with fluid flow and transport

of contaminants in the subsurface environment. It encompasses

the theory of flow in porous media; groundwater hydrology; fate and
transport of contaminants in subsurface; and analytical, numerical,
and stochastic modeling of such processes. Emphasis is placed on
the quantitative analysis of physical and chemical principles governing
these processes and on the application of these principles to practical
field problems, with all their difficulties related to the complex structure
of subsurface formations. Examples of such problems include
groundwater supply and management, capture zone analysis, well
hydraulics, subsurface cleanup technologies, health risk assessment,
and analysis and remediation of groundwater contamination. These
problems are of a multidisciplinary nature, and their solutions require
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a multidisciplinary approach, involving, among others, soil and water
chemistry, chemical engineering, and economics. The groundwater
professional is an important team player in solving such problems.

Water Resources Engineering prepares engineers to be lead members
in water resources planning teams, often charged with coordinating the
information and concepts supplied from other disciplines. This need for
breadth requires considerable flexibility in the training and arrangement
of degree programs.

Water resources engineers draw principles from hydrology, fluid
mechanics, hydraulics, environmental engineering, economics,
ecology, political science, and other disciplines in the design and
operation of projects and nonstructural methods for water resources
planning and management. They need a sound understanding of how
water storage, delivery, and other management systems function; of
criteria used in evaluating and selecting among alternatives; of the
techniques of operations research that can be used in systems design;
and of the institutional aspects of decision-making in the public sector.
A focus area of the program is to develop decision support systems
for sustainable water quantity and quality management in the United
States and in developing regions of the world. Evolving information
sources and tools, such as spatial data sets encoded in geographical
information systems, climate forecasts, and cognitive models of the
human decision process and societal group dynamics, are being
integrated in representative institutional contexts.

An internationally-recognized specialized program has been developed
in dam safety risk assessment. Students take classes in dam
engineering; hydrology and hydraulics; geotechnical engineering;
geology; decision analysis; risk assessment; probability and statistics;
and natural resources economics, planning, and management.
Students work on practical applications, as well as research projects,
for improving the state-of-the art.

Environmental Engineering

The Division of Environmental Engineering is a multidisciplinary
graduate program in the College of Engineering and provides
coursework and research experience to enable engineers and
scientists interested in the environment to obtain graduate degrees
relating to potable water and waste treatment, toxic and hazardous
wastes management, air quality management, natural systems
engineering, and environmental impact assessment. The program
provides an interdisciplinary educational approach to fundamental
principles that can be applied to environmental phenomena. Research
and training projects are a part of the program and provide the
student with appropriate research experience leading to a thesis or
dissertation.

Hazardous Waste Management. This specialization has been
developed within the broader scope of the environmental engineering
program to provide an integrated approach for students with a BS in
engineering or natural sciences to deal with the complex issues of toxic
and hazardous waste. Aspects of toxic/hazardous waste management,
including characterization, treatment, disposal, control, monitoring, and
environmental impacts, are dealt with in this program.

Natural Systems Engineering is the study of the interaction of
engineered systems with nature, emphasizing impacts to aquatic
ecosystems. Techniques include assessment of aquatic habitat through
computer simulation and model verification, quantification of aquatic
habitat using remote sensing systems, and data analysis and display
through integrated statistical and GIS approaches. These tools are
used to evaluate impacts on threatened and endangered species,
habitat enhancement, instream flow assessments, fish habitat, stream
sediment, and hydraulic features.
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A bioprocess engineering program has been developed as a
cooperative effort between the Division of Environmental Engineering
and the Biological and Irrigation Engineering Department. This
program provides students with specialized coursework and research
experience in areas of bioreactor processing of environmental
materials and engineering scale-up of biologically-based environmental
reactions. Areas of specialization include waste to energy,
fermentation, composting, and industrial waste (agricultural and
chemical) reuse, recycling, and technologies based on biological
processes, as well as engineering optimization of aquatic habitats.

Transportation Engineering

The graduate program in Transportation Engineering offers education
and research opportunities in transportation systems planning,
design, and management. It is designed to enable aspiring planners,
engineers, and managers to obtain advanced degrees while
specializing in infrastructure management, traffic network analysis,
facility design, traffic operations, transportation economics and finance,
and project appraisal. Up-to-date computer and laboratory facilities,
as well as the Transportation Division’s close links with local and state
transportation agencies, enable students to gain hands-on experience
and practical perspectives.

Past and present research undertaken by the Transportation Division
faculty and researchers ranges from microscopic traffic flow simulation,
dynamic route assignment, and network reliability to traffic accident
modeling, pavement management, video image processing, and
intelligent transportation systems. The focus remains on efficient and
effective solutions to transportation problems.

Transportation Division course offerings expose students to

the theoretical and practical aspects of goods and passenger
transportation. State-of-the-art analytical tools and new research
findings are introduced into the courses through periodic revision of
notes, examples, problem sets, and computer software. Students are
encouraged to design their own programs of study according to their
personal and professional goals. Due to the multi-disciplinary nature
of transportation, students are encouraged to include in their program
of study course offerings from other programs in CEE, as well as
from Mathematics and Statistics, Environment and Society, Applied
Economics, Economics and Finance, Management, and Sociology.

Financial Assistance

Both departmental and formal grant support are available to graduate
students and are awarded on a competitive basis. Students requesting
financial support should apply to the department by March 15 for the
coming academic year.

A number of fellowships are available through the University and

the department. Teaching assistantships are available through the
department and research assistantships are available through the Utah
Water Research Laboratory and departmental faculty members who
have ongoing projects or who hold special research grants from the
University, private companies, or state and federal agencies.

Acceptance to pursue graduate studies in the Civil and Environmental
Engineering Department does not guarantee the student financial
assistance. Inasmuch as funds are limited, the assistantships are
awarded by the department to cover specific teaching assignments and
by the faculty members to provide for research as funds are available.
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Civil and Environmental
Engineering Faculty

Professors

A. Bruce Bishop, engineering systems and planning

David S. Bowles, risk assessment, hydrology, water resources
engineering

William J. Doucette, environmental analytical chemistry

R. Ryan Dupont, hazardous waste management, bioremediation

Thomas B. Hardy, ecological system modeling, statistical analysis

Jagath J. Kaluarachchi, subsurface hydrology, water resources

Mac McKee, water resources planning and analysis

William J. Rahmeyer, hydraulics, hydraulic structures, scour and
erosion

David K. Stevens, treatment process analysis

David G. Tarboton, hydrology and water resources

Kevin C. Womack, structural mechanics

Research Professor
Darwin L. Sorensen, aquatic microbiology

Professors Emeritus

Loren R. Anderson, geotechnical engineering

Jay M. Bagley, hydrology, water resources

W. O. Carter, structures

Calvin G. Clyde, fluid mechanics and groundwater

Irving S. Dunn, geotechnical engineering

Gordon H. Flammer, hydraulics

William J. Grenney, water resources

Trevor C. Hughes, water resources systems analysis

C. Earl Israelsen, hydrology, hydraulics, water resources, erosion
control

Roland W. Jeppson, numerical modeling

Fred W. Kiefer, Jr., geotechnical engineering

Elliot Rich, structural engineering

J. Paul Riley, water resources systems, hydrology

J. Paul Tullis, hydraulics, hydraulic structures, and hydromachinery

Reynold K. Watkins, geotechnical engineering

Adjunct Professors

Lloyd H. Austin, water resources

Steve C. Chapra, water-quality modeling

George G. Goble, deep foundations and structural dynamics

Roger D. Hansen, water resources

Jeffrey R. Keaton, geotechnical engineering, engineering geology

Upmanu Lall, climate modeling, statistical hydrology, water resource
systems

Christopher M. U. Neale, remote sensing, biological and irrigation
engineering

Neil Parrett, performance and safety of dams

Norman E. Stauffer, Jr., engineering hydrology and computer modeling

Alan Steinberg, road maps for intelligence

Daniel A. Stone, environmental chemistry
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Associate Professors

Paul J. Barr, reinforced concrete, bridge design

James A. Bay, geotechnical engineering

Joseph A. Caliendo, geotechnical engineering

Anthony Chen, network analysis and logistics, transportation planning
Marvin W. Halling, structural dynamics, earthquake engineering
Sonia S. Manuel-Dupont, technical communication

Randal S. Martin, environmental engineering (air pollution)

Michael J. McFarland, environmental engineering (biosolids)

Laurie S. McNeill, environmental engineering (drinking water)

Robert T. Pack, geomatics and engineering geology

Blake P. Tullis, hydraulics, hydraulics structures, and hydromachinery
Gilberto E. Urroz, hydraulics, hydraulic structures

Research Associate Professor
Joan E. McLean, fate and behavior of metals in the subsurfaces

Adjunct Associate Professors
Danny Marks, snow hydrology
Eva C. Nieminski, water quality
Anthony Turhollow, transportation
Ross A. Woods, water

Associate Professor Emeritus
J. Derle Thorpe, engineering materials, measurements

Assistant Professors

Kevin Heaslip, transportation

Bethany T. Neilson, environmental engineering
John D. Rice, geotechnical engineering

David Rosenberg, water resources

Keri L. Ryan, structural dynamics, structural control

Research Assistant Professors

Luis Bastidas, hydrology

Sanjay Chauhan, dam safety, risk assessment, hydrologic modeling
Michael C. Johnson, hydraulics

Adjunct Assistant Professors
Steven L. Barfuss, hydraulics
Charles H. Luce, forest hydrology

Affiliate Faculty

Robert W. Hill, professor, Biological and Irrigation Engineering;
irrigation and water resource extension

Jack Keller, professor emeritus, Biological and Irrigation Engineering;
sprinkle and drip irrigation

Gary P. Merkley, professor, Biological and Irrigation Engineering;
conveyance systems

Judith L. Sims, research associate professor, Biological and Irrigation
Engineering; soil biology

Ronald C. Sims, Department Head and professor, Biological and
Irrigation Engineering; biological process engineering

Wynn R. Walker, professor, Biological and Irrigation Engineering;
Associate Dean, College of Engineering; surface irrigation

Course Descriptions

Civil and Environmental Engineering (CEE), pages 520-527
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Classics Minor

Coordination: Mark L. Damen, Susan O. Shapiro, and
Frances B. Titchener, Department of History

Location: Main 323

Phone: (435) 797-1290

FAX: (435) 797-3899

E-mail: mark.damen@usu.edu, susan.o.shapiro@usu.edu,
frances.titchener@usu.edu

WWW: http://www.usu.edu/history/classics/

An academic minor is available in the field of Classical Studies with
four areas of emphasis: Classical Civilization, Latin Language,
Greek Language, and Latin Teaching. From the ancient civilizations
of the Mediterranean area are derived our government, literature,
sciences, and laws. The classical world is the backdrop of the modern
world. In association with various majors, the Classics Minor is
designed to enhance intellectual abilities and practical skills.

Requirements
Requirements for the four emphasis areas are as follows:

Classics Minor with Emphasis in Civilization
Twenty-one credits of coursework are required. All students must take:

HIST 3130 (CI/DHA) Greek History.........cccoooviriiiniiiiicnicceeeeeeeen 3
HIST 3150 (Cl) Roman History (Sp).....ccccueervirrieenieeiee e 3
One of the following two courses in ancient archaeology is required:
HIST/ARTH 3110 (CI/DHA) Ancient Near East (Sp) ......cccccevvrvenenennne 3
ANTH 1030 (BSS) World Archeology (F [Sp online])........ccccceervvrnunnnn 3
One of the following three ancient literature courses is required:

CLAS 1100 The Latin and Greek Element in English (F,Sp)................. 3
CLAS/ARTH 3210 Classical Mythology (F,Sp) -....cceoeereerieeniieieennen. 3

THEA 5290 Special Topics in Theatre History and Literature (F,Sp).....3

One of the following two ancient art courses is required:

HIST/ARTH 4210 Celtic EUrope (F) .....ccoovviniiiiieieeiec e 3
ARTH 4610 (Cl) Greek and Roman Art...........ccoocieiiiniieiiceie e 3

One of the following three ancient thought courses is required:

HIST 4350 Greek Intellectual History (Sp) .......cccevveeiiiniiiiiinieeen,
POLS 4310 (Cl) History of Political Thought | (Sp).
PHIL 3100 (CI) Ancient PhiloSOPhY .........ccccoviiriiiiiiiiicniceceeeeeen

The remaining 3 credits are elective and may include any of the
courses listed above.
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Classics Minor with Emphasis in Latin Language

Thirteen credits are required. All students must complete HIST 3150
(Roman History) and 7 credits of upper-division (3000- and 4000-

level) courses in Latin language. They must also complete one of the
following courses:

ARTH 4610 (CI) Greek and Roman Art..........ccocccceiiiiieiniiienniiee e 3
CLAS 1100 The Latin and Greek Element in English (F,Sp)................. 3
CLAS/ARTH 3210 Classical Mythology (F,Sp)
HIST/ARTH 4210 Celtic EUrope (F) .....ccovviviniiiiiiiecieceeeceeeeee
THEA 5290 Special Topics in Theatre History and Literature (F,Sp).....3

Classics Minor with Emphasis in Greek Language
Thirteen credits are required. All students must complete HIST 3130
(Greek History) and 7 credits of upper-division (3000- and 4000-level)
courses in classical Greek language. They must also complete one of
the following courses:

ARTH 4610 (CI) Greek and Roman Art..........cocccceiiiiieiniiieiiiie e 3
CLAS 1100 The Latin and Greek Element in English (F,Sp)................. 3
CLAS/ARTH 3210 Classical Mythology (F,Sp) .....c.ccccerirveninieniinieenn 3

HIST 4350 Greek Intellectual History (Sp)
PHIL 3100 (CI) Ancient PhiloSOPhY ..........coiiiiiiiiiiiieiiieeeee e
THEA 5290 Special Topics in Theatre History and Literature (F,Sp).....3

Classics Minor with Emphasis in Latin Teaching
Twenty-one credits are required. All students must take the following
courses:

CLAS 1100 The Latin and Greek Element in English (F,Sp).........c....... 3
HIST 3150 (Cl) Roman History (Sp).....ccueeeriveeiiiiieiiee e
LATN 3100 Intermediate Latin Prose (F) .
LATN 3130 Intermediate Latin Poetry (F)
LATN 4100 Advanced Latin Readings (F)
LATN 4860 Latin Pedagogy (SP) ......eeeereeeemrieeeiiieeaiieeeeieeeeeieee e

The remaining 3 credits must be taken in upper-division Latin. Students
may fulfill this requirement either by taking LATN 4100 a second time
(provided a different author is studied) or by taking 3 credits of

LATN 4930 (Directed Readings in Latin Poetry and Prose Authors).

In order to receive teaching certification in Latin, students must also
pass the PRAXIS exam, as well as successfully complete the STEP
(Secondary Teacher Education Program) as part of their major.
Approved courses for the various minors are listed in the brochure

titted Classical Studies. Brochures are available from the Department
of History, Main 323.

Course Descriptions
Classics (CLAS), page 530
Greek (GRK), page 574

Latin (LATN), page 596
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Department of Communicative Disorders and Deaf Education

Department Head: Beth E. Foley
Location: Lillywhite 103

Phone: (435) 797-3924

FAX: (435) 797-0221

E-mail: beth.foley@usu.edu

WWW: http://www.cehs.usu.edu/comd/

Assistant Department Head and Advisor for
Speech-Language Pathology and Audiology:
Dee R. Child, Lillywhite 112, (435) 797-2318, dee.child@usu.edu

Advisor for Deaf Education:
Jan Kelley-King, Lillywhite 40, (435) 797-5718,
jan.kellyking@usu.edu

Degrees offered: Bachelor of Science (BS), Bachelor of Arts (BA),
Master of Science (MS), Master of Arts (MA), Master of Education
(MEd), and Educational Specialist (EdS) in Communicative Disorders
and Deaf Education; Doctorate of Audiology (AuD)

Undergraduate areas of focus: BS, BA—Communicative Disorders,
Education of the Deaf and Hard of Hearing

Graduate specializations: MS, MA, MEd—Speech-Language
Pathology; MEd—Education of the Deaf and Hard of Hearing;
EdS—Audiology

Objectives

Three main objectives of the Department of Communicative
Disorders and Deaf Education are (1) to train competent speech-
language pathologists, educators of the deaf and hard of hearing,
and clinical-educational audiologists capable of receiving state and
national licensure; (2) to provide clinical services to individuals with
speech-language deficits or hearing loss in the University population
or in the community; and (3) to provide research opportunities for
students relating to communicative problems of individuals. The
graduate programs in both Speech-Language Pathology and Clinical-
Educational Audiology are accredited by the Council on Academic
Accreditation in Audiology and Speech-Language Pathology (CAA) of
the American Speech-Language Hearing Association. The program in
Education of the Deaf and Hard of Hearing is accredited by the Council
on Education of the Deaf. All department programs hold Utah State
Office of Education approval and NCATE accreditation.

Undergraduate Programs

Bachelor’s Degree in Communicative
Disorders and Deaf Education

There are two areas of focus available within the department:

(1) communicative disorders, which includes options in audiology
and speech-language pathology, and (2) education of the deaf and
hard of hearing. Though the BS or BA is available in both tracks, the
student should be aware that there is no professional employment
licensure in either communicative disorders or education of the deaf
and hard of hearing at the bachelor’s level.
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Option 1: Audiology and Speech-Language
Pathology

Any accepted student at Utah State University may major in
Communicative Disorders and Deaf Education (COMD-DE) during the
freshman and/or sophomore years. However, during the first semester
of the junior year, the student must formally apply for admission into
the COMD-DE undergraduate professional preparation program.
Application forms for admission into COMD-DE will be disseminated

in class during the first semester of the junior year. As part of the
application process, each student will complete the Emma Eccles
Jones College of Education and Human Services Writing Examination.
The student will be accepted if cumulative grade point average is 3.0
or higher, University Studies credits are within 15 credits of completion,
the Emma Eccles Jones College of Education and Human Services
Writing Examination has been taken and passed, and all COM-DE
courses taken to this point have grades higher than C+. Students

who are accepted into the undergraduate program must maintain the
acceptance standards each semester in order to continue in the major.

Transfer Students or students applying for admission into the program
subsequent to the fall semester of their junior year must receive
approval from the department head before beginning their matriculation
in major classes.

Admission into the Emma Eccles Jones College of Education and
Human Services teacher education program is necessary before the
student may take licensure courses taught in the School of Teacher
Education and Leadership and the Department of Special Education
and Rehabilitation, which are supportive of the major. Admission into
the teacher education program is also required prior to taking the
Communicative Disorders clinical practicum coursework. Application to
the teacher education program typically takes place at the beginning of
the graduate program.

Course Requirements

Each student in audiology and speech-language pathology must
complete a component of professional training, which includes
departmental and extra-departmental coursework. This professional
training component includes the following courses:

A. Lower-division Core Courses (13 credits)
MATH 1010 Intermediate Algebra (F,Sp,Su) (4 cr) or

MATH 1050 (QL) College Algebra (F,Sp,Su) (4 Cr) ....cceoevveneneeienienn 4
STAT 1040 (QL) Introduction to Statistics (F,Sp,Su)........ccccervvrvenennns 3
CS 1030 (BPS) Foundations of Computer Science (F) (3 cr) or

0SS 1400 Microcomputer Applications (3 Cr)........ccceeviieiieiiiieniecieene 3

PSY 1010 (BSS) General Psychology (F,Sp,Su) (3 cr) or
FCHD 1500 (BSS) Human Development

Across the Lifespan (F,Sp) (3 Cr)...ccocveiiiiiiiiieiieecee e 3
B. Extra-departmental Core Courses (13 credits)
BIOL 1010 (BLS) Biology and the Citizen (F,Sp,Su).......ccccceveieieennnen. 3
BIOL 2320 Human Anatomy (Sp,Su) (4 cr) or
BIOL 2420 Human Physiology (F,Sp,Su) (4 Cr)....ccceeieeiiriiieiieeieeenee. 4
PSY 1100 Developmental Psychology: Infancy

and Childhood (F,SP)......coiiiaiieiiieiie et 3
SPCH 2110 (Cl) Interpersonal Communication (F,Sp) .........cccccoeerurnee. 3

C. Course Required for State Licensure (2 credits)
SPED 4000 Education of Exceptional Individuals (F,Sp,Su)................. 2
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Department of Communicative Disorders and Deaf Education

D. Communicative Disorders Major Core Requirements
(40-41 credits)

COMD 2400 Orientation and Observation (F,Sp).......cccccecveviniieiniieen. 1
COMD 2500 Language, Speech, and Hearing Development (F,Sp).....3
COMD 2600 Introduction to Communication Disorders (F)................... 2
COMD 2910 (CI) Sign Language | (Majors) (F,Sp,Su) .....ccceevveeerinnenn. 4
COMD 3100 Fundamentals of Anatomy for Speech

aNd LaNGUAQGE (F) ..eeeeieieiiiee ettt 3
COMD 3120 Disorders of Articulation and Phonology (Sp)........c.cc.c.... 3
COMD 3400 Acoustics and Anatomy of the Ear (Sp)........ccccovveeenineenn.
COMD 3500 Phonetics/Developmental Phonology (F).
COMD 3650 (Cl) Clinical Processes and Behavior (Sp) ........cccceevuvenn. 2
COMD 3700 Basic Audiology (F)......ccceririeninicniinieeneeeseeeeseeeene 3
COMD 4400 Clinical Practicum in Audiology (F,Sp,Su)........cccceevunes 1-2
COMD 4450 Assessment and Treatment of Communicative

Disorders in the Pediatric Population (Sp) ......cccoceevrieeiiiieeiiiieece, 3
COMD 5070 Speech Science (F)
COMD 5100 Language SCIENCE (SP)...cvveeerrrereriieeaniereaiiieeeeieeeeeieens 3
COMD 5200 Language Assessment and Intervention

for Children Birth to Age Five (SP)......couiiiiiiiiiiiiiieieieee e 3
COMD 5210 Cultural and Linguistic Diversity in

Communicative DiSorders (F)........ccccoiiiiiiiiieiiieeee e 3
COMD 5250 Diagnosis and Treatment of Adults in

Speech-Language Pathology (SpP) .......cccceveriieieniieeiiiee e 3
COMD 5330 Pediatric Aural Rehabilitation (Sp)........cccccevieiiiiiieriiinenn. 3

E. Upper-division Electives, Preapproved by Department
(12 credits)

Suggested Semester Schedule for Communicative
Disorders and Deaf Education Majors (Audiology and
Speech-Language Pathology)

Note: A minimum 3.0 overall GPA is required for admission to the
professional program during the junior year. Prior to beginning the
program, each student should meet with a departmental advisor to
work out a specific academic plan, tailored to meet the individual
student’s needs.

Junior Year (33 credits)
Fall Semester (17 credits)

COMD 2400 Orientation and Observation.............cccccceiviiiieniicneennnn. 1
COMD 2500 Language, Speech, and Hearing Development................ 3
COMD 2600 Introduction to Communication Disorders ........................ 2
COMD 3100 Fundamentals of Anatomy for Speech and Language .....3
COMD 3500 Phonetics/Developmental Phonology.............ccccceeeveenn. 3

SPED 4000 Education of Exceptional Individuals ...
EIECHVES ...

Spring Semester (16 credits)

COMD 3400 Acoustics and Anatomy of the Ear...........cccococeeviieinieenn. 3
COMD 4450 Assessment and Treatment of Communicative

Disorders in the Pediatric Population ............cccccceiiiiiiiiciniee, 3
COMD 5100 Language SCIENCE..........ccccuuiiiriiieeeiiieeeiiee e 3
PSY 1100 Developmental Psychology: Infancy and Childhood ............ 3
EIECHVES ... 4

Senior Year (33 credits)
Fall Semester (19 credits)

COMD 2910 (CI) Sign Language | (Majors) .........cccceeriveeiniieenniiee e, 4
COMD 3700 BasiC AUIOIOgY .......cccorueeeimiiiaiiiie et 3
COMD 5070 SpeeCh SCIENCE........ccuueiiiiiieiiiee et 3

COMD 5210 Cultural and Linguistic Diversity in

Communicative DISOFers ............cccoeiiiiiiiiiiiiiccee e
STAT 1040 (QL) Introduction to Statistics
Depth Humanities and Creative Arts (DHA) course...........ccoocueveriieeenne 3
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Spring Semester (14 credits)
COMD 5200 Language Assessment and Intervention

for Children Birth to Age Five .........cociiiiiiiii e 3
COMD 5250 Diagnosis and Treatment of Adults in

Speech-Language Pathology ............ccooueeiiiiiieniiee e 3
COMD 5330 Pediatric Aural Rehabilitation............c.ccceeoeeiiiiiineeee. 3
EIECHIVES ..t 5

Online Post-bachelor’s Degree

in Communicative Disorders

Nationally there is a critical need for master’s-level or doctoral-level
professionals in the field of communicative disorders. Many individuals
already holding bachelor’s degrees who would like to pursue these
professions are lacking the required undergraduate prerequisites
needed to be considered for admission into graduate programs.

The Department of Communicative Disorders and Deaf Education

at Utah State University has developed an online second bachelor’s
degree program to help fulfill this need. In order to be accepted into
this program, students must have received a bachelor’s degree

from an accredited U.S. or Canadian university in another discipline.
This second bachelor’s degree program consists of 12 COMD
online courses. The entire program may be completed during three
semesters, but can be “stretched out” over a longer period if desired.
All courses will be taught on the Internet by Regional Campuses and
Distance Education (RCDE).

A 3.0 cumulative GPA within the first bachelor’s degree is strongly
recommended. However, students having a GPA below 3.0 will still
be considered for admission. All students should make note of the
following policy:

Admission into graduate school programs is very competetive. A
competitive grade point average from this second bachelor’s degree
program will greatly increase the likelihood of being admitted into
graduate school. For this reason, students in USU’s second bachelor’s
degree program must maintain at least a 3.0 GPA in order to continue
in the program. Students who fall below the 3.0 GPA at the end of any
semester will not be allowed to continue until they raise their GPA back
to 3.0 or higher by retaking courses.

Applicants may transfer to USU up to 6 credits of undergraduate
communicative disorders courses. These credits must have been
completed as part of an ASHA accredited program. In order to use
these courses to replace equivalent courses within USU’s program,
permission must be granted by USU’s COMD advisor (Dee Child).

Required Courses
It is strongly recommended (but not required) that the following courses
be taken in the order shown below.

Semester 1

COMD 2500 Language, Speech, and Hearing Development................ 3
COMD 3100 Fundamentals of Anatomy for Speech

aNd LanguagE .......cooeiiiiiiiiiic s 3
COMD 3500 Phonetics/Developmental Phonology............ccccocuveneeeen. 3
COMD 5100 Language SCIENCE..........ccevuiiriiiniieiieenie et 3
Semester 2
COMD 3120 Disorders of Articulation and Phonology...........c.c.cccceeeue.. 3
COMD 3400 Acoustics and Anatomy of the Ear
COMD 3650 (Cl) Clinical Processes and Behavior.............c.ccccceevneeen. 2
COMD 5330 Pediatric Aural Rehabilitation.............cccccccoeiiiiiiiiinnenn. 3
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Department of Communicative Disorders and Deaf Education

Semester 3

COMD 3700 BasiC AUIOIOGY .......cccuueieririeeiiieeesiiee e 3
COMD 5070 SpeecCh SCIENCE........ccueieiiiiieiiee ettt 3
COMD 5200 Language Assessment and Intervention

for Children Birth to Age FiVe .......cooociiiiiiiii s 3
COMD 5900 Independent Study: Observation/Graduate

Preparation ..o e 2

Option 2: Education of the

Deaf and Hard of Hearing

Students admitted to the University in good standing may major in the
composite degree in Deaf Education/Elementary Education (DEEE).
Upon completion of 30 semester credits, students may apply for
admission to the teacher education program. Admission criteria include
a cumulative GPA of 2.75, a passing score on the Emma Eccles Jones
College of Education and Human Services Writing Examination, a
speech and hearing test, successful performance on the ACT exam,
computer skills competency, and high potential as a teacher, as
judged by performance in a small-group interview. Students must also
complete the following courses prior to application: ELED 1010, ENGL
1010, FCHD 1500, MATH 1050, one Breadth American Institutions
(BAI) course, one Breadth Physical Sciences (BPS) course, and one
Breadth Humanities (BHU) or Breadth Creative Arts (BCA) course.
Students who are accepted into the teacher education program may
continue with the Deaf Education coursework, if they continue to
improve in their use of American Sign Language, and if they continue
to receive grades of no less than a B- in all of their COMD courses.

Students wishing to obtain licensure to teach the deaf and hard of
hearing will need to complete the majority of the requirements for a
teaching license in early childhood education, elementary education,
secondary education, or special education.

Suggested Schedule for Deaf Education/
Elementary Education Composite Majors

Students wishing to obtain teacher certification in Elementary
Education and Deaf Education must complete the undergraduate
requirements for the composite major and complete a two-semester
graduate program during which student teaching requirements are
fulfilled. There is no certification available at the bachelors’ degree
level.

Freshman Year (34 credits)
Fall Semester (15 credits)

ENGL 1010 (CL1) Introduction to Writing: Academic Prose ................. 3
Breadth American Institutions (BAI) course (major approved) .............. 3
Breadth Humanities (BHU) course (major approved)

Breadth Life Sciences (BLS) course (major approved)..........cccceevueeenn. 3
Breadth Physical Sciences (BPS) course (major approved)................. 3

Spring Semester (19 credits)
COMD 2910 (CI) Sign Language | ........cceeevueeeiiiieeiiee e
ELED 1010 Orientation to Elementary Education

FCHD 1500 (BSS) Human Development Across the Lifespan.............. 3
MATH 1050 (QL) College Algebra...........cccoooiiiiiiiiiiiiiiiccee e, 4
HEP 3500 Elementary School Health Education (2 cr) or

HEP 2000 First Aid and Emergency Care (2 Cr)......ccccceeevieeeeiieeenieeenn. 2
Breadth Creative Arts (BCA) course (major approved) ..........ccceevueeenn. 3
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Sophomore Year (36 credits)

Fall Semester (18 credits)

Level Il Courses (Students must be admitted to the program.)
ELED 3000 (Cl) Foundation Studies and Practicum in Teaching and

Classroom Management Level Il...........cccooiiiiiiiiinciieeeeen 6
ELED 3005 Beginning Classroom Management.............cccccccovvieieenenen. 1
ELED 4005 Intermediate Classroom Management..............ccccccecueeneen. 1

SPED 4000 Education of Exceptional Individuals
PSY 3660 Educational Psychology for Teachers
INST 4010 Principles and Practices of Technology for Elementary
TEACKETS ...ttt e e e e e s e s e e 3
ELED 3100 Classroom Reading INStruction............cccccevvevicvienninneeninen. 3

Spring Semester (18 credits)

ENGL 2010 (CL2) Intermediate Writing: Research Writing in a
Persuasive MOde..........coouiiiiiiee e

Breadth Physical Sciences (BPS) course (major approved)..

Breadth Social Sciences (BSS) course (major approved)

MATH 2020 (QlI) Introduction to Logic and Geometry

(Prereq: C- or better in MATH 1050; or ACT of 25 or higher)............ 3
MUSC 3260 Elementary School MUSIC ..........coccveriiiiieniciiienieeeen 2
COMD 3910 Sign Language Il .......c.cccooiiiiiniiiiiciieceeeesee e 4

Junior Year ( 34 credits)
Fall Semester (18 credits)

STAT 1040 (QL) Introduction to Statistics ........cccovceeriiieinieeeee, 3
COMD 2500 Language, Speech, and Hearing Development................ 3
PEP 3050 Physical Education in the Elementary School...................... 3
COMD 5610 Introduction to Education of the Deaf and

Hard of HEaring ........cooviiiiiiiiiie e 3
Depth Humanities and Creative Arts (DHA) Course.........ccccccoeircieeenen. 3
Depth Life and Physical Sciences (DSC) Course..........cccecueerririueenenen. 3
Spring Semester (16 credits)
COMD 3080 American Sign Language Practicum ............ccccccocveeneenne. 1
Level lll in Elementary Education:
ELED 4000 Teaching Science and Practicum Level lll ........................ 3
ELED 4030 (Cl) Teaching Language Arts and Practicum Level Ill........ 3
ELED 4040 (Cl) Assessment and Instruction for

Struggling REAENS.........ooiiiiieeciie et 3
ELED 4050 Teaching Social Studies and Practicum Level lll ............... 3
ELED 4060 Teaching Mathematics and Practicum Level Ill.................. 3

Senior Year (32 credits)
Fall Semester (16 credits)
COMD 4750 Teaching the English Language to Individuals

who are Deaf and Hard of Hearing..........ccccooveeiiiiniiiiincecec 3
COMD 4770 Audiology and Teachers of Children

who are Deaf and Hard of Hearing..........ccccoooeiiiiiniiiicnccec 3
COMD 4780 Socio-Cultural Aspects of Deafness...........ccccccverceeneenne. 3
COMD 4910 (CI) Sign Language I .........cccooiiiiiiiiniiieneeeeeeeee 4
COMD 5740 Teaching Reading to Deaf and Hard

of Hearing Children ..o 3

Spring Semester (16 credits)
COMD 4630 Teaching Speech to Deaf and Hard

of Hearing Children ..o 3
COMD 4790 Psychological Principles and Individuals

who are Deaf and Hard of Hearing..........ccccoevieiiiiiiiiiicnicceeec 3
COMD 4920 Sign Language 1V .........ccocieiiiiiiinieieeee e 4
COMD 5600 Classroom Teaching Using American

SigN LAGnNQUAGE .....ceeiieiiiieiiii ittt 3
COMD 5620 Teaching School Subjects to Students

who are Deaf and Hard of Hearing..........ccccoovieiiiininiicnccee 3
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Departmental Honors

Students who would like to experience greater academic depth within
their major are encouraged to enroll in departmental honors. Through
original, independent work, Honors students enjoy the benefits of
close supervision and mentoring, as they work one-on-one with faculty
in select upper-division departmental courses. Honors students also
complete a senior project, which provides another opportunity to
collaborate with faculty on a problem that is significant, both personally
and in the student’s discipline. Participating in departmental honors
enhances students’ chances for obtaining fellowships and admission
to graduate school. Minimum GPA requirements for participation

in departmental honors vary by department, but usually fall within

the range of 3.30-3.50. Students may enter the Honors Program at
almost any stage in their academic career, including at the junior (and
sometimes senior) level. The campus-wide Honors Program, which is
open to all qualified students regardless of major, offers a rich array of
cultural and social activities, special classes, and the benefit of Honors
early registration. Interested students should contact the Honors
Program, Main 15, (435) 797-2715, honors@usu.edu. Additional
information can be found online at: http://www.usu.edu/honors/

Additional Information

For more information concerning graduation requirements and course
sequencing, see the major requirement sheet, available from the
Department of Communicative Disorders and Deaf Education, or online
at: http://www.usu.edu/majorsheets/. Additional information may also
be found at the departmental website:
http://lwww.cehs.usu.edu/comd/

Because many of the undergraduate COMD-DE courses are taught
in sequence, students should meet with a departmental advisor prior
to beginning classes in the COMD-DE major to assure that the most
efficient and effective schedule is followed. Students should also
confer with a departmental advisor for information about changes in
requirements or scheduling.

Graduate Programs

Admission Requirements

A bachelor’s degree in Communicative Disorders or equivalent
requirements must be completed before the student enters the
graduate program. (Students already having a bachelor’s degree in
another area must either complete a second bachelor’s degree in
Communicative Disorders or take the undergraduate Communicative
Disorders courses as postbachelor’s courses.) The time required to
complete the master of science degree is determined during the first
semester of study by a temporary department committee consisting of
professors from the student’s direct field of study.

Students seeking the MEd with a specialization in education of the
deaf and hard of hearing must have an undergraduate degree in early
childhood, elementary, secondary, or special education. Students
coming into the master’s degree with a degree other than deaf
education will need to plan on a two-year MEd program, while those
coming directly through the USU curriculum will need to plan on a one-
year master’s degree program.

In addition to School of Graduate Studies admission requirements,
students must demonstrate competency in American Sign Language,
in order to be admitted to the education of the deaf and hard of hearing
program.
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Applications will be considered once a year between March 1 and
March 15. However, students must have completed the application
process to the School of Graduate Studies by February 15. No
application will be considered until all the required information is
submitted to the School of Graduate Studies.

Doctorate of Audiology

The Department of Communicative Disorders and Deaf Education at
Utah State University offers a clinical Doctorate of Audiology (AuD).
The program provides students with a broad yet in-depth academic
and practicum-based curriculum to prepare them for applied audiology
in a variety of settings. Graduates have the skills to function at a high
level of expertise in such environments as clinics, hospitals, private
practice, research laboratories, hearing conservation programs,
schools, the military, etc.

The program is a four-year post-baccalaureate residency program, the
first of its kind in the Intermountain West and Pacific states. Utah State
University is the birthplace of educational audiology. In addition, USU is
in the forefront of research in telehealth applications in audiology. The
AuD will enable graduates to enter the field at a professional level and
begin a rewarding career of service in this evolving allied healthcare
discipline.

The program meets the mandate of the American Speech-Language-
Hearing Association (ASHA) to have audiology students move from
master’s-level to doctoral-level training as the entry-level requirement
within the profession of audiology. Specifically, the AuD requires three
years of coursework, one year of intensive clinical practicum, and

a doctoral-level clinically-related project to meet the requirements
currently recommended for the AuD by ASHA and the American
Academy of Audiology (AAA). Students at USU will participate in
didactic and experiential learning in clinical, educational, telehealth,
and rehabilitative audiology.

Course Requirements

A. Required Courses

All requirements for the undergraduate major in Communicative
Disorders and Deaf Education must be taken in addition to the
following graduate courses:

COMD 6370 Educational Audiology (F)..........cecveerveenieniiiienieeseeeen
COMD 6780 Socio-Cultural Aspects of Deafness (F).........ccccocuvrveenenen.
COMD 7200 Introduction to Clinical Practice (F,Sp,Su)....
COMD 7300 Intermediate Clinical Practicum (F,Sp,Su)...........ccccceeeee.
COMD 7310 Psychoacoustics and Instrumentation (F) ............cccoeeeee.
COMD 7320 Amplification | (Sp)
COMD 7340 Pediatric Audiology (F) .......cccoriimiiiniiiiiiniceeceeeeeen
COMD 7380 Advanced Audiology (F)........cccciriienieiiiiniieicnceseceen
COMD 7400 Advanced Clinical Practicum (F,Sp,Su)...
COMD 7410 Noise and Hearing Conservation (F).........ccccccevovirneennen.
COMD 7420 AMpIification 11 (F).......oooeiirereeiereeeee e
COMD 7430 Electrophysiology (F)
COMD 7460 Adult Aural Rehabilitation (Sp)......cccccevvivniiiiiiniiieenen.
COMD 7470 Educational Audiological Management

and Audiologic Counseling (SP) -...ccveerveerrerrienieeiee et
COMD 7490 Medical Aspects of Audiology (Sp) .....cccveereerreerrirneennen.
COMD 7530 Balance Evaluation and Management (Sp)..........ccccceeee..
COMD 78001 Clinical Externship in Audiology (F,Sp,Su) ...
COMD 7820 Clinical Research in Audiology (F)......cccccovvvviiiiniinneennen.
COMD 7850 Externship Seminar (F,Sp,Su)......ccccccevirniiiiiiniiiieennen.
COMD 7860 Practice Management in Audiology (Sp) ....
COMD 7870 Audiology Capstone Project (F,.Sp,Su) ........ccccceevveneennns
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EDUC 6570 Introduction to Educational and

Psychological Research (F,Sp,Su) .......ccccoiiiioiiiniiiiiciiccic e 3
EDUC 6600 Research Design and Analysis | (F,Sp,Su).......cc.cccecveeen. 3
B. Elective Courses
COMD 6680 SKI*HI Training (F,Sp,SU)....ccevverrrieeneeeereeeneeeene 1-3
SPED 6500 Interdisciplinary Workshop (F,Sp,Su).........ccccevciiniennen. 1-3

1In order to earn the required number of credits, students must take this course, which is
repeatable for credit, during more than one semester.

Graduate Courses in Audiology

Year One:

Fall Semester

COMD 7200 Introduction to Clinical Practice ...........cccceeeviieeiicieenienn. 2
COMD 7310 Psychoacoustics and Instrumentation................cccceeeeeen. 3
COMD 7380 Advanced AUdiOlOgY ........ccccueerririieiniieeiiee et 2
COMD 7820 Clinical Research in Audiology .........ccccccerieicieennieneennen. 3

Spring Semester

COMD 5330 Pediatric Aural Rehabilitation (3 cr) or

EDUC 6570 Introduction to Educational and Psychological Research
(B Ol ettt

COMD 7200 Introduction to Clinical Practice

COMD 7320 AMPIIfication | ........ccoouiiiiiiiiiiiieeec e

COMD 7340 Pediatric AUAIOIOY .......cceeiuiiriiiiieiieeiee e

COMD 7490 Medical Aspects of Audiology ........cccveerueirieinecniienieennen.

Summer Semester
EDUC 6570 Introduction to Educational and

Psychological ReSearch ...........ccoooiiiiiiiiie e 3
Year Two:
Fall Semester
COMD 7300 Intermediate Clinical Practicum..........cccccooveiiiniincnnen. 2
COMD 7420 Amplification Il
COMD 7430 ElectrophySiology ........cccceeeiuieriiinienieenie e 3
EDUC 6600 Measurement, Design, and Analysis I............ccccocveneennen. 3

Spring Semester

COMD 6370 Educational AudIOlOgy ..........ccovvirrieenieeiieriieieneeneeeee
COMD 7300 Intermediate Clinical Practicum
COMD 7460 Adult Aural Rehabilitation.............cccoceeiiniiiiin,
COMD 7530 Balance Evaluation and Management..............c.cccccoeeeen. 3
COMD 7820 Clinical Research in Audiology ...........cccoeeriiiniienciieneennen. 3

Summer Semester (Optional)
COMD 7300 Intermediate Clinical Practicum..........cccccooviiiiniinnennnen. 2

Master’s Degrees

Generally, all students will complete the requirements as specified
below. In some instances students will have had some of the
coursework required in the graduate curriculum as part of the
undergraduate training at another institution. In those cases, the
program will be individualized to meet national licensure through

the American Speech-Language-Hearing Association (ASHA) and
state educational licensure from the State of Utah. In no instance will
students amass fewer than 36 graduate credits.

At the end of their programs, all graduate students, except for those

in education of the deaf and hard of hearing, must take the NTE
examination in their area of specialty. This must be done before a letter
of completion will be sent to the School of Graduate Studies. Students
are required to list USU as a recipient of NTE test scores.
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Speech-Language Pathology

The program in speech-language pathology is accredited by the
Council on Academic Accreditation of the American Speech-Language-
Hearing Association (ASHA). The Utah State Office of Education

has also approved the program. Students completing the master’s
curriculum are eligible for certification from ASHA and licensure from
the State of Utah Board of Education. Additionally, these students will
have met the academic and practicum requirements for professional
licensure from the State of Utah. Upon graduation, students are
prepared for employment in both educational and health care settings,
where qualified providers of diagnostic and treatment services for
individuals with communicative disorders are needed.

Course Requirements

Graduate Courses in Speech-Language
Pathology
Year One:

Fall Semester (15 credits)
COMD 6020 Language Assessment and Intervention for

School-age Children and Adolescents ............ccoceeeiiiiieiiiieeiiieees 3
COMD 6100 Advanced Clinical Practicum in

Speech-Language Pathology ............ccocueiiiiiiiiiiieiiiieeeee s 3
COMD 6130 Neuropathologies of Speech and Language.................... 4
COMD 6230 Introduction to Research in

Communicative DISOFAErS ..........oeeeiieiiiiiieiee e 3
COMD 6850 Seminar in Communicative Disorders

and Deaf EAUCAtION ..........ccoiiiiiiiiie e 2

Spring Semester (15 credits)
COMD 6100 Advanced Clinical Practicum in

Speech-Language Pathology ............ccocueiiiiiiiiniiiiiiieeeieee s
COMD 6120 Adult Disorders of Motor Speech and Swallowing...
COMD 6140 Pediatric Neurogenic Disorders...........c.cccceevieeeennnee
COMD 6150 Phonological Assessments and Intervention.
COMD 6850 Seminar in Communicative Disorders

and Deaf Education: School/Professional Program ...............cccc....... 2
Summer Semester (9-12 credits)
COMD 6220 Severe Communication Impairments ............c.cccoeceeenenen. 3
COMD 6300 Externship in Speech-Language

Pathology .......coooiiiiiiii e 6-9
Year Two:
Fall Semester (14-15 credits)
COMD 6030 Disorders of Fluency—Stuttering............cccccovieeiniicennnen. 3
COMD 6040 Communication Disorders Related to

Orofacial ANOMAIIES ........coeeiiiiiiiiiiecee e 3

COMD 6200 Internship in Public Schools—

Speech-Language Pathology ............cccoceeiiiiiiiiiiieeiiieecee e
COMD 6810 Disorders o Phonation
COMD 6850 Seminar in Communicative Disorders

and Deaf EAUCAtION..........coooiiiiiiie e 1

Spring Semester (15 credits)
COMD 6300 Externship in Speech-Language

Pathology ......cooouiiiiiiie e
COMD 6900 Independent Study .
COMD 6970 ThesiS........cccecvreene.
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Education of the Deaf
and Hard of Hearing

Deaf Education—Teacher Preparation Track
The program in Education of the Deaf and Hard of Hearing is
accredited by the Council on Education of the Deaf (CED) and is also
approved by the Utah State Office of Education. Students completing
this program may be licensed by the Utah State Board of Education
as teachers of the deaf and hard of hearing and they also meet the
requirements for licensure by CED. Students who complete the
curriculum are prepared to provide services as teachers of the deaf
and hard of hearing in any setting in which such services are provided.

The following courses or their equivalent are required for all students
seeking the MEd in education of the deaf and hard of hearing:

COMD 2500 Language, Speech, and Hearing Development (F,Sp).....3

COMD 2910 (CI) Sign Language | (Majors) (F,Sp,Su) .......cceervrereennnen. 4
COMD 3050 Practicum and Methods in Teaching Children

who are Deaf and Hard of Hearing (F,Sp) .....cccoooeeiiiiiiiniiiiceie 1-3
COMD 3080 American Sign Language Practicum (F,Sp).. ]
COMD 3910 Sign Language Il (F,Sp,Su) ......ccooeeiiiiiieiiiiieeieeeeeenn 4
COMD 4630 Teaching Speech to Deaf and Hard of Hearing

ChiIlAreN (SP) cueeeeeieiie ettt 3
COMD 4750 Teaching the English Language to Individuals

who are Deaf and Hard of Hearing (F) ........ccoceiiieiiiiieicec e 3
COMD 4760 Early Intervention for Children who are

Deaf and Hard of Hearing (F)........ccoorieiiiiiiiiee e 3
COMD 4770 Audiology and Teachers of Children who are

Deaf and Hard of Hearing (F)........ccoeoieiiiiiiiiieeeeee e 3
COMD 4780 Socio-Cultural Aspects of Deafness (F)........cccccoeveereennee. 3
COMD 4790 Psychological Principles and Individuals

who are Deaf and Hard of Hearing (Sp)......cccceiiieniiiiieiieeieeiecee 3
COMD 4910 (CI) Sign Language llI (F,Sp).... !
COMD 4920 Sign Language 1V (SP) ..c.veereeeieeiieaiie e 4
COMD 5610 Introduction to Education of the Deaf and

Hard of Hearing (F) .......oooiiiiiii e 3
COMD 5620 Teaching School Subjects to Students who are

Deaf and Hard of Hearing (Sp)......cceceeeiiieiiiiiieiie e 3
COMD 6430 Speech Communication and Hearing Loss (F)................. 3
COMD 6640 Strategies for Teaching Children who are

Deaf and Hard of Hearing (F)........ccooieiiiiiiiiee e 3
COMD 6650 Strategies for Teaching English Language to

Children who are Deaf and Hard of Hearing (F)..........ccccceieeienen. 3

COMD 6700 Practicum in Education of Children who are

Deaf and Hard of Hearing (F,Sp,Su) .....ccccooiiiiiiiiiiieeeeeeee,
COMD 6800 Student Teaching—Day-School Program (F)
COMD 6820 Principles of Intervention for Children who are

Deaf and Hard of Hearing (Sp)......ccceoeeiiieiiiiiierie e
COMD 6830 Student Teaching—Residential (Sp)
COMD 6850 Seminar in Communicative Disorders and

Deaf Education (F,SP,SuU)......cciiuiiriiiiiieiieiieeiie e 1-3

Deaf Education—Early Intervention Track
This early intervention program is for students wishing to work with
families having deaf children who are between birth and 3 years of
age. Students must have completed the necessary background in
Early Childhood and Family, Consumer, and Human Development.

COMD 3910 Sign Language Il (F,Sp,Su) ......ccocoeeiiiaiiiiiieiieeeeeeeen
COMD 4910 (CI) Sign Language Il (F,Sp)
COMD 5610 Introduction to Education of the Deaf and

Hard of Hearing (F) .......oooiiiiie e 3
COMD 6630 Teaching Speech to Deaf and
Hard of Hearing Children (Sp).......ccceoeeiiiiiiiiiiesie e 3
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COMD 6700 Practicum in Education of Children who are

Deaf and Hard of Hearing (F,Sp,Su) ....ccccoiiiiiiniiiiiccicneeee 3
COMD 6760 Early Intervention for Children who are
Deaf and Hard of Hearing (F)........coerieiiiiiiiiiceeecec e 3

COMD 6770 Audiology and Teachers of Children who are
Deaf and Hard of Hearing (F) (3 cr) or
COMD 7340 Pediatric Audiology (instructor’s

permission required) (F) (2-3 CF) .....oooviriieriiiinc e 20r3
COMD 6780 Socio-Cultural Aspects of Deafness (F)........ccccoceennenne. 3
COMD 6960 Master’s Project (F,Sp,SuU)......c.cceveerieiriiiniienieeee e 4
SPED 5060 Consulting with Parents and Teachers

(instructor’s permission required) (SP) ......ccovvvereeririenieeiieenreeeeee 3

SPED 5710 Young Children with Disabilities: Characteristics and
Services (taught online; register through

Regional Campuses and Distance Education)...........ccccccceeevereennnen. 3
SPED 5730 Intervention Strategies for Young Children
with Disabilities (instructor’s permission required) (F)..........ccccceenee. 3

In order to earn the MEd from the Education of the Deaf and Hard

of Hearing program, the student must (1) pass a sign language
competency examination, (2) complete a creative project, or (3) pass a
comprehensive written and oral examination. The candidate must also
demonstrate the ability to teach children who are deaf and/or hard of
hearing in a variety of settings.

Educational Specialist Degree

The department offers an Educational Specialist (EdS) program that
can be individualized to suit a candidate’s need within a basic structure
of educational audiology or speech-language pathology and with foci
on research, supervision, and evaluation. The program is designed for
those individuals who have completed the master’s degree and who
are practicing in educational settings. The degree requires a minimum
of 30 credits beyond the master’s degree and may be completed

in part through coursework in the summer and extension study and
research in conjunction with the individual’s workplace.

Auditory Learning and Spoken Language
for Children with Hearing Loss

Program Rationale

Today, with universal newborn hearing screening, early diagnosis,
fitting of advanced hearing technology (such as digital hearing aids and
cochlear implants), and enroliment in early intervention and preschool
programs, children with hearing loss have more opportunities than ever
before to use audition to develop spoken language. Rapid progress

in these areas has created a critical shortage of appropriately trained
professionals who can meet the unique communicative and learning
needs of children with permanent hearing loss and their families.

The Department of Communicative Disorders and Deaf Education

at Utah State University, recognizing the opportunity to provide in-
depth training to graduate students in Audiology, Speech-Language
Pathology, and Deaf Education, has developed an innovative training
program for these graduate programs. In addition to the standard
coursework and requirements for a master’s degree (MS) in Speech-
Language Pathology or a Doctor of Audioglogy (AuD) degree, students
can take additional courses and complete specialized practica and
field-study experiences to develop specific knowledge and skills in the
practice of pediatric audiology, auditory-verbal therapy, and auditory-
oral education for children with hearing loss, aged birth through six,
and their families.
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Students who have completed a composite bachelor’s degree in
Special Education/Early Childhood Education can receive a master’s
degree in Special Education with an emphasis in auditory learning
and spoken language. This specialized training program for educators
is a joint effort between the Department of Communicative Disorders
and Deaf Education and the Department of Special Education and
Rehabilitation.

Sound Beginnings of Cache Valley, a newly established early
intervention program and preschool, serves as the primary training site
for graduate students and provides a range of practicum placements
and experiences, such as audiology diagnostics, auditory-verbal
therapy sessions, speech-language therapy, parent-infant intervention,
toddler group intervention, and auditory-oral education within the
preschool. Further information, can be found at:
http://www.soundbeginnings.usu.edu/

The program is built on a strong foundation of interdisciplinary service
provision to young children with hearing loss and their families.
Therefore, regardless of their major, students enrolled take courses
together and are often assigned as teams in practica settings and field
study projects. Best practices and guiding principles in family-centered
intervention, early childhood education, deaf education, speech-
language pathology, and audiology are incorporated throughout the
program.

Practicum and Externship Experiences
All students completing the program will be placed at local and in-state
facilities, such as Sound Beginnings of Cache Valley and Primary
Children’s Cochlear Implant Center, as well as at innovative, nationally
recognized programs or schools serving children with hearing loss who
are acquiring spoken language, such as:

1. Auditory Oral School of New York (Brooklyn, New York)

2. CASTLE Program (University of North Carolina at Chapel Hill)

3. CREC Soundbridge (Wethersfield, Connecticut)

4. Jean Weingarten Oral Peninsula School for the Deaf
(San Francisco, California)

. Listen and Talk (Seattle, Washington)

. Tucker-Maxon Oral School for the Deaf (Portland, Oregon)
. Saticoy Elementary School (Los Angeles, California)

. Hearts for Hearing Foundation (Oklahoma City, Oklahoma)
. The Moog Center for Deaf Children (St. Louis, Missouri)

© O N O O

Creating Additional Professional Opportunities

Due to the ongoing changes within the field of deafness and the fact
that approximately 95 percent of parents having children with hearing
loss are hearing themselves, parents are increasingly seeking spoken
language communication options and intervention programs that

will allow their young children with hearing loss to learn to listen and
talk. By completing an emphasis in Auditory Learning and Spoken
Language, students receiving graduate degrees in Speech-Language
Pathology or Audiology will be qualified to work in a variety of settings
serving young children with hearing loss and their families, including
but not limited to:

1. Cochlear Implant Programs and Teams
2. Community Speech-Language-Hearing Centers
3. Family-Centered Intervention Programs

4. Educational Programs for Children with Hearing Loss
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5. Home Health Organizations
6. Hospitals

7. Private Practice

8. Public and/or Private Schools

9. State and Federal Agencies

Funding for Students

Through generous funding from private foundations, federal and state
grants, and University resources, graduate students accepted into

the program are eligible for scholarships that include tuition and a
monthly stipend. Students will be asked to sign a “payback agreement”
stipulating that after graduation they will work in settings serving
children with hearing loss and their families. They will be required to
work in the field one year for each year of funding (e.g., two years of
funding requires two years of work), and the graduate must begin this
commitment within five years of graduation.

Required Courses
COMD 6320 Language Learning and Literacy Acquisition

in Children with Hearing LOSS (SuU).......ccceiiiiiiiiniiiieiiccec e 3
COMD 6340 Auditory Learning and Spoken Language for

Young Children with Hearing Loss (F,Sp,Su) .......cccccvveieniiiiecnncenne. 3
COMD 6630 Teaching Speech to Deaf and Hard of

Hearing Children (SpP).......coouiiiiiieeec e 3
COMD 6700 Practicum in Education of Children who are

Deaf and Hard of Hearing (F,Sp,Su) ....c.cccoiviiriiiniiiiiiccic e 3
COMD 6850 Seminar: Auditory Learning and

Spoken Language (F,Sp,SuU) .....cccoeiiiiiiiiiiiiereceee e 1
COMD 6900 Independent Study: Family-Centered Practices for

Children with Hearing Loss (F,Sp,Su) .......ccociiviiiiiiniciicneeeen 3
COMD 6900 Independent Study: Multiple Disabilities and

Hearing Loss in Children (F,Sp,Su) ......cccccooviiiiiniiniieniecic e 3
COMD 6900 Independent Study: Cochlear

Implantation (F,SP,SuU)......coiiiiiiiiiiieeeeeee e 2
COMD 6950 Practicum in Early Intervention: Externship in

Auditory Learning and Spoken Language (F,Sp) .....ccccccovvvriveeninens 1-6
COMD 7340 Pediatric Audiology (F,Sp,Su)......cccceeeviiriniieniieeenicee 2

Clinical Assignments/Practicum

Students are expected to complete approximately 10 hours of
practicum-related experience per week. This estimate will fluctuate
slightly based on the number of children enrolled in Sound Beginnings.
During Fall Semester 2008, students averaged 6.5 hours of direct
contact time, and another two hours each week were used for planning
the sessions.

For more information about the Graduate Studies Program in Auditory
Learning and Spoken Language, contact Dr. Todd Houston, Director, at
todd.houston@usu.edu or at (435) 797-0434.

Communicative Disorders and Deaf
Education Research Requirements

Several options are available for graduate students to complete the
research or special project required for the MS or MEd. These options
are specified in the list of requirements available in the department
office, and include for the MS the traditional Plan A experimental thesis
option, as well as the Plan B integrative review option or creative
project option. Declaration of an option must be made at the time the
student files an Application for Candidacy form with the School of
Graduate Studies. Changes in the option will necessitate a complete
revision and review of the Application for Candidacy by the student’s
supervisory committee.
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Licensure

Each undergraduate and graduate student is advised on which classes
will meet Utah State Office of Education and American Speech-
Language-Hearing Association licensure requirements, as well as Utah
State Professional Licensure requirements. State Office of Education
licensure credentials within Utah include approval for audiology,
speech-language pathology, and education of the deaf and hard of
hearing. Graduation from any of these graduate programs ensures the
student may be licensed in Utah. Such licensure facilitates meeting
other requirements for other states, because of reciprocal agreements
that exist among some state educational agencies throughout the
country.

Practicum Opportunities

Practicum experience at the graduate level is available in a variety

of settings. The department maintains a Speech-Language-Hearing
Center offering a full range of diagnostic and remedial services to
individuals with speech-language or hearing disabilities. Additionally,
students are assigned to off-campus practicum sites such as hospitals,
schools for the deaf, long-term and rehabilitation care centers, clinics,
physician’s offices, and public schools. Placement in out-of-state
practicum sites is available for those students who request it. Students
may also be placed at the Center for Persons with Disabilities for
experience in birth to age three services. Students must be enrolled
in clinical practicum each semester of their graduate program.

Financial Assistance

Limited departmental and federal grant support is available to graduate
students and is awarded on a competitive basis. The application form
for financial support must be submitted to the department no later than
March 1 for consideration for the coming year.

Career Opportunities

Audiology graduates are prepared to work as clinical, educational, and
rehabilitative audiologists. Speech-Language-Pathology graduates are
prepared to work in a variety of medical, rehabilitation, and educational
settings. Graduates in the area of Education of the Deaf are trained

to work in total communication, bilingual/bicultural, and auditory-aural
settings.

Additional Information

Specific details about each of the foregoing degree programs are
outlined in policy and procedure documents available through the
department. All requirements are subject to change; check with the
department for current requirements. Additional information may be
obtained by contacting the Department of Communicative Disorders
and Deaf Education.

Communicative Disorders and
Deaf Education Faculty

Trustee Professor

Carol J. Strong, Dean, Emma Eccles Jones College of Education and
Human Services; language development, language assessment and
intervention, language disorders in school-age students, research
methodology in communicative disorders, narrative assessment and
literature-based language intervention
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Lillywhite Endowed Chair and Professor

Ron Gillam, language development, language assessment
and intervention, narrative development, memory, phonological
representation

Professors

James C. Blair, educational audiology, education of the deaf and hard
of hearing

J. Freeman King, American Sign Language, linguistics, teacher
preparation

Adjunct Clinical Professors

Jeffrey Bennion, MD, otolaryngologist
James Blotter, MD, otolaryngologist
Jeffrey Keyser, MD, otolaryngologist
Bryan R. Larsen, MD, gastroenterologist
Gordon S. Wood, MD, otolaryngologist

Associate Professors

Kim Corbin-Lewis, diagnosis and management of voice disorders,
laryngeal imaging, speech science, disorders of motor speech,
dysphagia, anatomy and physiology of speech and swallow

Beth E. Foley, neuropathologies of speech and language,
augmentative/alternative communication, language and literacy

Sandi Gillam, language assessment and intervention, evidence-based
practice, text comprehension, memory, language difference,
phonology

Sonia S. Manuel-Dupont, nondiscriminatory educational assessment
of non-English-language background children, Native American
language assessment, emergent literacy, ethnic literacy,
developmental phonology, syntax, professional and scientific
discourse analysis

John E. Ribera, medical audiology, amplification, hearing science,
telemedicine, hearing conservation, balance studies

Adjunct Associate Professor
Douglas W. Laws, clinical audiology

Assistant Professors

Debbie Golos, bilingual-bicultural deaf education, emergent literacy,
ASL development, educational television, children’s media

K. Todd Houston, spoken language acquisition in children with hearing
loss, habilitation after cochlear implantation, early intervention,
speech and hearing sciences, family-centered practices, adult
aural rehabilitation

Jeffery Larsen, classroom acoustics, speech perception

Jaclyn Littledike, orofacial anomalies, professional practice issues, and
clinical supervision

Karen Munoz, pediatric audiology, amplification, clinical audiology

Lauri Nelson, early childhood spoken language, academic
achievement in young children with cochlear implants and
hearing aids

Susan Watkins, early intervention programs, sensory impaired infants
and toddlers

Julie Wolter, school-age language, literacy

Clinical Assistant Professors

Cache Pitt, cochlear implants, pediatric audiology, clinical supervision

Vicki Simonsmeier, pediatric neurogenic disorders, oral-motor
dysphagia, early intervention programs, audiology, auditory
processing, clinical supervision

Clinical Instructors

Jill R. Andrus, assistive technology, augmentative communication,
child articulation and language disorders, clinical supervision

Natalie Austin, early intervention in deaf education
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Chad Bingham, pediatric brain injury, limited English proficiency,
augmentative/assistive technology, clinical supervision

Dee R. Child, distance education, disorders of phonation

Anne Elsweiler, fluency, preschool language and articulation, clinical
supervision

Kathryn S. Gantz, speech-language pathology

Heather Jo Jensen, clinical supervision, amplification, medical
audiology

Jan Kelley-King, American Sign Language, deaf education

Amy Porter, clinical supervision, pediatric/adult diagnostics and
amplification, balance assessment
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Lecturer
Curt Radford, American sign language, bilingual/bicultural education,
teacher preparation

Course Descriptions

Communicative Disorders and Deaf Education (COMD),
pages 531-536

Utah State University 2009-2010 General Catalog



Department of Computer Science

Department Head: Donald H. Cooley
Location: Main 414

Phone: (435) 797-2451

FAX: (435) 797-3265

E-mail: usucs@cs.usu.edu

WWW: http://www.cs.usu.edu/

Associate Head and Coordinator for Graduate Programs in
Computer Science:
Stephen J. Allan, Main 420, (435) 797-2587, steve.allan@usu.edu

Undergraduate Advisor:
Myra Cook, Main 424, (435) 797-8019, myra.cook@usu.edu

Degrees offered: Bachelor of Science (BS), Bachelor of Arts (BA),
Master of Science (MS), and Doctor of Philosophy (PhD) in Computer
Science; Master of Computer Science (MCS)

Undergraduate emphases: BS, BA—Science, Digital Systems,
Software Development, Bioinformatics, Information Technology

Graduate specializations: MS—Atrtificial Intelligence, Information
Systems, Parallel Systems, Software Engineering

Accreditation: The Computer Science undergraduate program
(Science, Digital Systems, Bioinformatics, and Software Development
emphases) is accredited by the Computing Accreditation Commission
of ABET, 111 Market Place, Suite 1050, Baltimore, MD 21202-4012;
telephone (410) 347-7700.

Undergraduate Programs

Objectives

The core objective of the department is to fulfill its mission, as defined
in its mission statement. A detailed description of all department
objectives is given under the department’s website:
http://lwww.cs.usu.edu/. The outcome objectives for undergraduates
are as follows.

Learning Objectives: Undergraduate Outcomes

All students graduating with a bachelor’s degree in Computer Science
from Utah State University will be expected to show mastery in the
following.

1. Graduates will be proficient in programming in at least two
programming languages that have significance in industry.

2. Graduates will master the core curriculum in:
a. Data Structures and Algorithms
b. Computer Architecture and Organization
c. Programming Languages
d. Operating Systems
e. Software Engineering

3. Graduates will understand the practices and dynamics required to
develop software, whether it be a single program or a major
software product developed in a team environment.

4. Graduates will gain proficiency in the use of mathematical tools,
including calculus, elementary statistics, and probability.

5. Graduates will have sufficient mastery of fundamental knowledge
to be lifelong learners in computer science.
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6. Graduates will understand the social and ethical issues that
face computer scientists, and thus be able to contribute in a
positive and productive manner to society.

7. Graduates will be able to communicate information effectively,
both in writing and orally.

The course of study offered by the Department of Computer Science

is directed primarily toward developing the problem-solving skills of

its students. This, in conjunction with the understanding of computers
and computer systems provided by coursework, will enable a graduate
of the program to apply his or her knowledge to finding solutions to
problems that arise in the science, business, industry, government, and
education sectors.

Students who have the ability to think analytically and creatively will
find a challenging and exciting future in computer science.

Opportunities for practical applications of computer science skills
are available with members of the computer science faculty who are
engaged in research and consultation work both on and off campus.

Assessment

The Computer Science Department has an ongoing assessment
process that it highly values. Faculty members devote much of their
time and resources to frequent assessment of the level or degree to
which stated objectives are being met, the objectives themselves,

and the departmental mission statement. The department then uses
these results to establish priorities and guide the program. For further
information, go to http://www.cs.usu.edu/, and click on assessment.

Computer Science

Computer Science deals with information structures and processes as
they are represented and implemented in modern high-speed digital
computers, and with information processing systems designed to
implement useful applications of computing.

The program in computer science attempts to provide a solid
foundation of knowledge about computers and to teach a mode of
thinking that will permit continuing growth on the part of graduates.
Prospective students should have an aptitude for mathematics and
logic and an interest in analysis and deduction.

Computer science is one of the fastest growing fields of study in our
society. Excellent employment opportunities are available to computer
science graduates. All of the major corporations hire computer science
graduates. Graduates in Computer Science work for numerous Utah-
based corporations, as well as Microsoft, IBM, Hewlett-Packard, etc.

The Computer Science bachelor’s degree is a four-year degree with
areas of emphasis in Science, Digital Systems, Software Development,
Bioinformatics, and Information Technology. In addition, by working
with a departmental advisor, students may develop a plan of study
tailored to their own unique career objectives.

Science Emphasis

The Science Emphasis (SC) is designed for those who plan to pursue
scientific or technical careers, research, or graduate education in
computer science. Students choosing the science emphasis will

take courses in programming languages, advanced algorithms, and
math courses in calculus, linear analysis, and multi-variable calculus.
Additional courses include a variety of upper-division computer science
courses, chosen in consultation with an advisor. This emphasis might
be termed the “typical” computer science degree.
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Digital Systems Emphasis

The Digital Systems Emphasis is available for those interested in both
the hardware and software aspects of computer systems. In addition to
computer science and mathematics courses, students in this emphasis
will take electrical engineering courses in electronics, circuits, digital
fundamentals, microcomputer systems, and digital system design. The
curriculum for students in this emphasis is similar to that for students

in the computer engineering major in the Electrical and Computer
Engineering Department.

Bioinformatics Emphasis

The Bioinformatics Emphasis is designed for students who wish to
pursue careers in the computer science aspects of bioinformatics.
Students in this emphasis gain a strong background in core computer
science areas, such as programming, theory of computing, and
software development. In addition, they follow a course of study in
biology, chemistry, and statistics. Through this background and course
of study, students are provided with the computational skills and the
scientific understanding necessary for work in bioinformatics.

Software Development Emphasis

The Software Development Emphasis (SD) is designed to give
students expertise in all major areas of software engineering,
including project management, development processes, group work,
requirement capture and analysis, software design, programming,
testing, standards, and documentation. Students completing this option
are prepared to create sophisticated, reliable, and secure software
for a broad range of applications. Students in this option take courses
in computer science emphasizing software development processes,
conceptual modeling, database design, testing, and security, along
with broadening courses in operations research, statistics, and
management.

Information Technology Emphasis

The Information Technology Emphasis trains students in all phases of
analysis, design, and implementation of information technology. It also
gives students expertise in the theory and application of information
technology. At the same time, this emphasis provides students with

a strong background in business principles, including accounting,
finance, marketing, and human resource management. Students in
the Information Technology emphasis are prepared for careers that
straddle information technology and business, in both the private

and public sectors. Students are trained in all phases of the analysis,
design, and implementation of information systems. They also gain an
understanding of business fundamentals. Thus, students are prepared
to apply their computing expertise in a business environment.

Undergraduate Research

The Computer Science Department provides opportunities for
undergraduates to participate in research projects. Additionally, a
student may register for CS 4950 (Undergraduate Research, 1-4
credits) to receive credit for their research. To learn about research
opportunities, students should contact Computer Science faculty
members. Students may work on a project of their own under faculty
supervision, or they may do research as part of a faculty member’s
research team. For further information, contact Dan Watson, the
department’s coordinator of undergraduate research, at (435) 797-
2440 or dan.watson@usu.edu.

222

Department and General College
of Science Requirements

To fulfill the University Studies requirements, majors in computer
science must complete a total of at least 30 semester credits in writing,
languages, humanities, arts, and/or social sciences. Courses taken to
meet the University Studies requirements, if applicable, may also be
counted to meet this departmental requirement. Students must work
closely with their advisor to meet both these requirements.

Bachelor of Science Core Requirements
Students working toward the Bachelor of Science degree in Computer
Science must complete the following:

1. One year of calculus, including MATH 1210 and 1220. Students in
the Information Technology Emphasis may substitute MATH
1100.

2. MATH 3310 (Discrete Mathematics). Not required for students in
the Information Technology Emphasis.

3. One of the following year-long science sequences: (1) BIOL
1610, 1620 (required for Bioinformatics Emphasis); (2) CHEM
1210, 1215, 1220, 1225; (3) PHYS 2210, 2220 (required for
Digital Systems Emphasis); (4) PHYS 2110, 2120 (available for
Information Technology Emphasis only); or (5) GEO 1110, 3200.
The sequence chosen must be outside the student’s department.

Except for students enrolled in the Information Technology Emphasis,
all Computer Science majors must complete at least 11 advisor-
approved science credits. The year-long science sequence is included
in these 11 credits.

Requirements

Summary of Departmental Admission

and Retention Requirements

Admission requirements of the Department of Computer Science for
freshmen are the same as those described for the University on pages
30-35. Transfer students with a 2.0 GPA may apply for admission to the
department.

Before a student can register for a Computer Science course, he or
she must earn a grade of C- or better in all prerequisite courses. All
required classes for the major must be completed with a grade of

C- or better. Required courses, regardless of department, may not be
taken pass-fail, and a Computer Science major must have advanced
standing or written permission to register for Computer Science
courses or Electrical and Computer Engineering courses at the
3000-level or above.

In addition to completing the required courses listed below, students
must comply with the following regulations, in order to graduate with a
bachelor’s degree in Computer Science.

1. Students must maintain a minimum cumulative GPA of 2.0. The
cumulative GPA will be computed using all USU credits, as
well as transfer credits (if those transfer credits are applied to any
USU requirements, including major requirements).

2. Students must attain a minimum grade of C- in all courses
fulfilling Computer Science major requirements.
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3. Students may have no more than one 5000-level Computer
Science course with a grade less than C- on their transcript.

Courses Required for Advanced Standing

Students must achieve a minimum cumulative GPA of 2.0 and a
minimum GPA of 2.0 (or grade of C- or better) among courses in one of
the following core emphasis course sequences, or their equivalent, as
determined by the Computer Science Department:

Science Emphasis

CS 1400 Introduction to Computer Science—CS 1 (F,Sp,Su)...............
CS 1405 Introduction to Computer Science—CS 1 Lab (F,Sp,Su)
CS 1410 (Ql) Introduction to Computer Science—CS 2 (F,Sp,Su) ....... 3

CS 2420 (Ql) Algorithms and Data Structures—CS 3 (F,Sp,Su)........... 3
CS 2450 (CI) Introduction to Software Engineering | (Sp).........cccceeeue.. 3
CS 2810 Computer Systems Organization and Architecture | (F,Sp)....3
CS 3000 Undergraduate Seminar (F,Sp)........ccccevveiiiiniiiiienieeeenn 1
MATH 1210 (QL) Calculus | (F,Sp,Su) ... .4
MATH 1220 (QL) Calculus Il (F,Sp,Su)............ .4
MATH 3310 Discrete Mathematics (F,Sp,Su).......cccceovevrivriicncinneennen. 3
Digital Systems Emphasis

CS 1400 Introduction to Computer Science—CS 1 (F,Sp,Su)............... 3
CS 1405 Introduction to Computer Science—CS 1 Lab (F,Sp,Su)........ 1
CS 1410 (QlI) Introduction to Computer Science—CS 2 (F,Sp,Su) ....... 3
CS 2420 (Ql) Algorithms and Data Structures—CS 3 (F,Sp,Su)...........3
CS 2450 (CI) Introduction to Software Engineering | (Sp).............. )
CS 3000 Undergraduate Seminar (F,Sp).......cccccevevveerinernenne A
ECE 2700 Digital Circuits (F,Sp).......ccrvuerruririiiniieiieenec e 4
MATH 1210 (QL) Calculus | (F,Sp,Su) 4
MATH 1220 (QL) Calculus Il (F,Sp,Su) .4
MATH 3310 Discrete Mathematics (F,Sp,Su)........cccecvevriiineincinneennen. 3
Software Development Emphasis

CS 1400 Introduction to Computer Science—CS 1 (F,Sp,Su)............... 3
CS 1405 Introduction to Computer Science—CS 1 Lab (F,Sp,Su)........ 1
CS 1410 (Ql) Introduction to Computer Science—CS 2 (F,Sp,Su) ....... 3
CS 2420 (Ql) Algorithms and Data Structures—CS 3 (F,Sp,Su)........... 3
CS 2450 (ClI) Introduction to Software Engineering | (Sp).........cccceeue.. 3
CS 2810 Computer Systems Organization and Architecture | (F,Sp)....3
CS 3000 Undergraduate Seminar (F,Sp)... A
MATH 1210 (QL) Calculus | (F,Sp,Su)....... .4
MATH 1220 (QL) Calculus Il (F,Sp,Su)............ .4
MATH 3310 Discrete Mathematics (F,Sp,Su)........ccceevevriveneeniieneennen. 3

Bioinformatics Emphasis

CS 1400 Introduction to Computer Science—CS 1 (F,Sp,Su)............... 3
CS 1405 Introduction to Computer Science—CS 1 Lab (F,Sp,Su)........ 1
CS 1410 (QlI) Introduction to Computer Science—CS 2 (F,Sp,Su) ....... 3
CS 2420 (Ql) Algorithms and Data Structures—CS 3 (F,Sp,Su)........... 3
CS 2450 (CI) Introduction to Software Engineering | (Sp).........ccccceeue.. 3
CS 2810 Computer Systems Organization and Architecture | (F,Sp)....3
CS 3000 Undergraduate Seminar (F,Sp)........cccverviiniiniiinicnieeneeen 1
MATH 1210 (QL) Calculus | (F,Sp,Su) .4
MATH 1220 (QL) Calculus Il (F,SP,SU) ...eoveiriieirrieieneee e 4
MATH 3310 Discrete Mathematics (F,Sp,Su).......cccccovevrvienicniieneennen. 3

Information Technology Emphasis

CS 1030 (BPS) Foundations of Computer Science (F,Sp,Su) .............. 3
CS 1400 Introduction to Computer Science—CS 1 (F,Sp,Su)............... 3
CS 1405 Introduction to Computer Science—CS 1 Lab (F,Sp,Su)........ 1
CS 1410 (QlI) Introduction to Computer Science—CS 2 (F,Sp,Su) ....... 3

CS 2420 (Ql) Algorithms and Data Structures—CS 3 (F,Sp,Su)........... 3
CS 2450 (CI) Introduction to Software Engineering | (Sp).........ccccceeuee. 3
CS 2810 Computer Systems Organization and Architecture | (F,Sp)....3
CS 3000 Undergraduate Seminar (F,Sp)........ccoverveiniiniiinicnieeneeeen 1
MATH 1100 (QL) Calculus Techniques (F,Sp,Su) .......ccocceevieririeneennen. 3
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For a more complete statement of requirements, please contact the
department directly. Requirements may change from time to time.

Bachelor of Science Degree

The department offers a degree program with emphases in Science,
Digital Systems, Software Development, Bioinformatics, and
Information Technology. The objectives are to train computer scientists
who can relate to science, computer design, or information-based
business disciplines. Other areas of emphasis will be considered on an
individual basis.

First Semester Schedule (15 credits)
Depending upon emphasis, a new student’s first semester schedule is
configured from the following:

CS 1400 Introduction to Computer Science—CS 1........cccovvvicieeiceenn. 3
CS 1405 Introduction to Computer Science—CS 1 Lab..........ccccceuueee.. 1
MATH 1210 (QL) Calculus | (for Science, IS, DS, or Bl Emphasis)

(4 cr)or
MATH 1100 (QL) Calculus Techniques (for IT Emphasis) (3 cr)....3 or 4
University StUdieS COUMSES .......c.ooriiiiiiiiiiiiiinieere e 7-8

COMPUTER SCIENCE REQUIRED COURSES

Science Emphasis

In addition to the Department and General College of Science
Requirements stated above, students in the science emphasis must
complete the following courses:

CS 1400 Introduction to Computer Science—CS 1 (F,Sp,Su)............... 3
CS 1405 Introduction to Computer Science—CS 1 Lab (F,Sp,Su)........ 1
CS 1410 (Ql) Introduction to Computer Science—CS 2 (F,Sp,Su) ....... 3

CS 2420 (Ql) Algorithms and Data Structures—CS 3 (F,Sp,Su)........... 3
CS 2450 (CI) Introduction to Software Engineering | (Sp).........cccceeuee. 3
CS 2810 Computer Systems Organization and Architecture | (F,Sp)....3
CS 3000 Undergraduate Seminar (F,Sp)........ccccerveiiieniiiiienieneeeen 1
CS 3100 Operating Systems and Concurrency (F,Sp).......cccccccvvveenunen. 3

CS 3410 (Ql) Computational Science: JAVA/Internet (F,Sp,Su) (3 cr) or
CS 3420 (Ql) Computational Science: C# and .NET (F,Sp,Su) (3 cr) or
CS 3430 (Ql) Computational Science: Python and Perl

Programming (Sp,Su) (3 CF) c.eeeoueiriieieeiee et 3
CS 3450 Introduction to Software Engineering Il (F)..........ccccocivieenen. 3
CS 3810 Computer Systems Organization and Architecture Il (F,Sp)...3
CS 4700 Programming Languages (F,Sp)........ccceuveeieeriiernienrieneennenn 3
CS 5050 Advanced Algorithms (F,Sp) .......ccccveneen. )
CS 5070 Computer Science Capstone (F,Sp,Su)... 1
MATH 1210 (QL) Calculus | (F,SP,SU) .c.evveeirriieenieee e 4
MATH 1220 (QL) Calculus Il (F,SP,SuU) ...ccveeirieienice e 4
MATH 2210 (Ql) Multivariable Calculus (F,Sp,Su) ......cccceeoervrienrneenne 3
MATH 2250 (Ql) Linear Algebra and Differential

Equations (F,SP,SuU) .....ooiiiiiiiiieic e 4

Or (MATH 2250; or MATH 2270 and 2280)

MATH 2270 (Ql) Linear Algebra (3 cr) and
MATH 2280 (Ql) Ordinary Differential Equations (3 ¢r)........cc.cceeeeeen. 6
MATH 3310 Discrete Mathematics (F,Sp,Su)........cccecveereiiiiicncinneennen. 3

MATH 5610 Computational Linear Algebra and Solution of Systems
of Equations (F) (3 cr) or
Advisor-approved elective course (3 Cr).......covvreeveniinieennieiee e 3
PHIL 1120 (BHU) Social Ethics (F) (3 cr) or
PHIL 2400 (BHU) Ethics (Sp) (3 cr) or
PHIL 3520 (DHA) Business Ethics (Sp) (3 cr) or
PHIL 4530 (DSC) Ethics and Biotechnology (Sp) (3 cr) or
PHIL 4540 (DHA) Human Values and Information Technology
(5] o) €S2 ) SRR 3
SPCH 1020 (Cl) Public Speaking (F,Sp) (3 cr) or
ENGL 3080 (Cl) Introduction to Technical
Communication (F, Sp) (3 Cr) ..eeevieiieiiieieeteeeeee e 3

223



Department of Computer Science

STAT 3000 (Ql) Statistics for Scientists (F,Sp,Su) (3 cr) or

MATH 5710 Introduction to Probability (F,Sp) (3 Cr)....cccccvvevveniiriiieen. 3
Advisor-approved computer science classes numbered 5000
Lo T =1 oo 1Y/ TSRS 10

In addition, students must complete 3 credits at the 3000 level or
higher, appropriate to the degree.

Digital Systems Emphasis

In addition to the Department and General College of Science
Requirements stated above, students in the digital systems emphasis
must complete the following courses:

CS 1400 Introduction to Computer Science—CS 1 (F,Sp,Su)............... 3
CS 1405 Introduction to Computer Science—CS 1 Lab (F,Sp,Su)........ 1
CS 1410 (QlI) Introduction to Computer Science—CS 2 (F,Sp,Su) ....... 3
CS 2420 (Ql) Algorithms and Data Structures—CS 3 (F,Sp,Su)........... 3
CS 2450 (CI) Introduction to Software Engineering | (Sp).............. .3
CS 3000 Undergraduate Seminar (F,Sp)........c.cceveenenen. 1
CS 3100 Operating Systems and Concurrency (F,Sp).......cccccccvvveenunen. 3
CS 3410 (Ql) Computational Science: JAVA/Internet (F,Sp,Su) (3 cr) or
CS 3420 (Ql) Computational Science: C# and .NET (F,Sp,Su) (3 cr) or
CS 3430 (Ql) Computational Science: Python and Perl

Programming (Sp,Su) (3 CF) c.eeeueiriieieiiee i 3
CS 3450 Introduction to Software Engineering Il (F)........c.ccccooirieenen. 3
CS 4700 Programming Languages (F,Sp)........cccovveeieenieinienieeneennenn 3
CS 5050 Advanced Algorithms (F,Sp) ......cccocvvevueenne )
CS 5070 Computer Science Capstone (F,Sp,Su).... |
ECE 2250 Electrical Circuits (F,SP)......ccoceermiriienieeiie e 4
ECE 2700 Digital Circuits (F,SP).......ceruerruiiriiiiieiieenee e 4
ECE 3710 Microcomputer Hardware and Software (F,Sp)...
ECE 3720 Microcomputer Systems Programming (Sp) .......cc.cceevveeneen.
MATH 1210 (QL) Calculus | (F,SP,SU) .ceevveeiiriieeniieee e 4
MATH 1220 (QL) Calculus Il (F,SP,SU) ...coveiiriieineee e 4

MATH 2250 (Ql) Linear Algebra and Differential Equations (F,Sp,Su)..4
Or (MATH 2250; or MATH 2270 and 2280)
MATH 2270 (Ql) Linear Algebra (3 cr) and
MATH 2280 (Ql) Ordinary Differential Equations (3 cr)........cc.cceeeeeen. 6
MATH 3310 Discrete Mathematics (F,Sp,Su)........ccceceereviiieniinniennen. 3
PHIL 1120 (BHU) Social Ethics (F) (3 cr) or
PHIL 2400 (BHU) Ethics (Sp) (3 cr) or
PHIL 3520 (DHA) Business Ethics (Sp) (3 cr) or
PHIL 4530 (DSC) Ethics and Biotechnology (Sp) (3 cr) or
PHIL 4540 (DHA) Human Values and Information Technology
(5] o) €S2 ISR 3
SPCH 1020 (Cl) Public Speaking (F,Sp) (3 cr) or
ENGL 3080 (Cl) Introduction to Technical

Communication (F, SP) (3 Cr) ..ccoveeiiiiiieiieeieeeeee e 3
STAT 3000 (QI) Statistics for Scientists (F,Sp,Su) .......ccccceevvirieeneennne. 3
Advisor-approved computer science classes numbered 5000

Lo T =1 oo 1Y/ TSRS 10

Software Development Emphasis

In addition to the Department and General College of Science
Requirements stated above, students in the software development
emphasis must complete the following courses:

CS 1400 Introduction to Computer Science—CS 1 (F,Sp,Su)............... 3
CS 1405 Introduction to Computer Science—CS 1 Lab (F,Sp,Su)........ 1
CS 1410 (Ql) Introduction to Computer Science—CS 2 (F,Sp,Su) ....... 3

CS 2420 (Ql) Algorithms and Data Structures—CS 3 (F,Sp,Su)........... 3
CS 2450 (CI) Introduction to Software Engineering | (Sp)........ccccceeuee. 3
CS 2810 Computer Systems Organization and Architecture | (F,Sp)....3
CS 3000 Undergraduate Seminar (F,Sp).......ccccoveeruiiniiniienieeiee e 1
CS 3100 Operating Systems and Concurrency (F,Sp).......ccccocvrveenenen. 3
CS 3450 Introduction to Software Engineering Il (F)........c.ccccooirieennen. 3

CS 3810 Computer Systems Organization and Architecture Il (F,Sp)...3
CS 4700 Programming Languages (F,Sp)
CS 5050 Advanced Algorithms (F,SpP) .....c.coovviriiienieiiieniccee e
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CS 5070 Computer Science Capstone (F,Sp,Su)........cccceevcveriirneennen. 1
ECN 1500 (BAI)! Introduction to Economic Institutions, History, and
PrinCiples (F,SP,SU) ....c..tiiiiiiiiiieieeseeeee et 3
MATH 1210 (QL) Calculus | (F,Sp,Su) .4
MATH 1220 (QL) Calculus II (F,Sp,Su) 4
MATH 3310 Discrete Mathematics (F,Sp,Su)........cccecveerviiiienciiineennen. 3
MGT 3080 (Ql) Operations Research (F,Sp).....ccccccceveiniiiiiiniinieenen. 3

MGT 3110 (DSS)2 Managing Organizations and People (F,Sp,Su) ...... 3
PHIL 1120 (BHU) Social Ethics (F) (3 cr) or
PHIL 2400 (BHU) Ethics (Sp) (3 cr) or
PHIL 3520 (DHA) Business Ethics (Sp) (3 cr) or
PHIL 4530 (DSC) Ethics and Biotechnology (Sp) (3 cr) or
PHIL 4540 (DHA) Human Values and Information Technology
(5] o) €52 ISR 3
SPCH 1020 (Cl) Public Speaking (F,Sp) (3 cr) or
ENGL 3080 (CI) Introduction to Technical
Communication (F, Sp) (3 Cr) ..cocovevveiiiecniennn
STAT 2300 (QL) Business Statistics (F,Sp,Su)
Advisor-approved computer science class

numbered 3000 OF @DOVE .........c.coviiiiiiiiieii e 3
Advisor-approved computer science classes numbered
5000 OF @DOVE ...t e e e e eneeeeens 10

The Software Development Emphasis also requires completion of
two of the following three courses (6 credits)

CS 3410 (Ql) Computational Science: JAVA/Internet (F,Sp,Su)............ 3
CS 3420 (Ql) Computational Science: C# and .NET (F,Sp,Su)............. 3
CS 3430 (Ql) Computational Science: Python and Perl

Programming (SP,SuU)....cccueereiiiiiiiieieeiieeiee e 3

The Software Development Emphasis requires the following two
courses. These two courses are included in the 10 credits for this
category.

CS 5700 Object-Oriented Software Development (F)
CS 5800 Introduction to Database Systems (F).......cc.cccoeveiiiiiieenncnnne.

TECN 1500 fulfills the University Studies Breadth American Institutions (BAI) requirement.
2 MGT 3110 fulfulls the University Studies Depth Social Science (DSS) requirement.

Bioinformatics Emphasis

In addition to the Department and General College of Science

Requirements stated above, students in the bioinformatics emphasis

must complete the following courses:

BIOL 3060 (Ql) Principles of Genetics (F,Sp,Su)........ccoceveeveriirneennen. 4

CHEM 1110 (BPS) General Chemistry | (F,Sp).....cccccvvreiiiicniineennen. 4
Or (CHEM 1110; or CHEM 1210 and 1215)

CHEM 1210 Principles of Chemistry | (F,Sp) (4 cr) and

CHEM 1215 Chemical Principles Laboratory | (F,Sp) (1 ¢r)....cccccveueeen. 5

CS 1400 Introduction to Computer Science—CS 1 (F,Sp,Su)............... 3

CS 1405 Introduction to Computer Science—CS 1 Lab (F,Sp,Su)........ 1

CS 1410 (Ql) Introduction to Computer Science—CS 2 (F,Sp,Su) ....... 3

CS 2420 (Ql) Algorithms and Data Structures—CS 3 (F,Sp,Su)........... 3
CS 2450 (CI) Introduction to Software Engineering | (Sp).........ccccceveee. 3
CS 2810 Computer Systems Organization and Architecture | (F,Sp)....3
CS 3000 Undergraduate Seminar (F,Sp)........cccccevveiiiiniiinieniieneeenn 1
CS 3100 Operating Systems and Concurrency (F,Sp).......cccccccveveenenen. 3

CS 3410 (Ql) Computational Science: JAVA/Internet (F,Sp,Su) (3 cr) or
CS 3420 (Ql) Computational Science: C# and .NET (F,Sp,Su) (3 cr) or
CS 3430 (Ql) Computational Science: Python and Perl

Programming (Sp,Su) (3 CF) c.eeecueiriienieeiee e 3
CS 3450 Introduction to Software Engineering Il (F)........c.ccccocivieenen. 3
CS 3810 Computer Systems Organization and Architecture Il (F,Sp)...3
CS 4700 Programming Languages (F,Sp).......ccccoeveeneeriieenieniieneeenenn 3
CS 5050 Advanced Algorithms (F,Sp) ........cocveneen. .3
CS 5070 Computer Science Capstone (F,Sp,Su)... 1
CS 5660 Bioinformatics | (F) ......ccoovieriiiiieniieseeciceec e 3
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CS 5670 Bioinformatics Il (SP) .....cccueeriiiiiiniiiieeseeee e
CS 5800 Introduction to Database Systems (F)

STAT 3000 (Ql) Statistics for SCientists (F,Sp,SU) ..o 3
MATH 1210 (QL) CAICUIUS | (F,SP,SU) oo roeoosreooeosoeooossooeooseoo 4
MATH 1220 (QL) CalCUIUS 1l (F,SP,SU) oo 4

MATH 2250 (Ql) Linear Algebra and Differential Equations
(F,Sp,Su) (4 cr) or

MATH 2270 (QlI) Linear Algebra (F) (3 Cr)...ccccovvirveinieiiiiiceiees 3oré4
MATH 3310 Discrete Mathematics (F,Sp,Su)........ccceeevreiiiicniinieennen. 3
BIOL 3060 (Ql) Principles of Genetics (F,Sp,Su)........ccooevvvieniinneennen. 4
BIOL 3100 (CI) BIio€thiCS (SP)-..ecveerveereerirriieieniieienieeee e 3
CHEM 1110 (BPS) General Chemistry | (F,Sp) (4 cr) or

CHEM 1210 Principles of Chemistry (F,Sp) (4 Cr) ...cccoceveviiienieiienen. 4

SPCH 1020 (Cl) Public Speaking (F,Sp) (3 cr) or
ENGL 3080 (Cl) Introduction to Technical

Communication (F, SP) (3 Cr) .ecoveeiieiiieiiieeee e 3
Advisor-approved elective COUrSeS..........coovviiiiniiiiieniecieenecee 12-13
Prior written advisor approval is required for electives. As part of their
electives in this emphasis, students are strongly encouraged to include
the following Chemistry sequence: CHEM 1210 (or 1220), 2300 (or
2310), and 3700.

Information Technology Emphasis

In addition to the Department and General College of Science
Requirements stated above, students in the information technology
emphasis must complete the following courses:

ACCT 2010 Survey of Accounting | (F,Sp,Su)........cccerviiniiiiiiniiineens
ACCT 2020 Survey of Accounting Il (F,Sp,Su).......ccccoeviiniiiiiiniiineens
CS 1030 (BPS) Foundations of Computer Science (F)
CS 1400 Introduction to Computer Science—CS 1 (F,Sp,Su)............... 3
CS 1405 Introduction to Computer Science—CS 1 Lab (F,Sp,Su)........ 1
CS 1410 (Ql) Introduction to Computer Science—CS 2 (F,Sp,Su) ....... 3

CS 2420 (Ql) Algorithms and Data Structures—CS 3 (F,Sp,Su)........... 3
CS 2450 (CI) Introduction to Software Engineering | (Sp).........ccccceeeee. 3
CS 2810 Computer Systems Organization and Architecture | (F,Sp)....3
CS 3000 Undergraduate Seminar (F,Sp)........ccccevveiiieniiiiienieeeeen 1
CS 3100 Operating Systems and Concurrency (F,Sp).......ccccoccvvveenenen. 3

CS 3410 (Ql) Computational Science: JAVA/Internet (F,Sp,Su) (3 cr) or
CS 3420 (Ql) Computational Science: C# and .NET (F,Sp,Su) (3 cr) or
CS 3430 (Ql) Computational Science: Python and Perl

Programming (Sp,Su) (3 CF) c.eeeoueiriieiieeiee e 3
CS 3450 Introduction to Software Engineering Il (F)..........ccccocvvveenen. 3
CS 3810 Computer Systems Organization and Architecture Il (F,Sp)...3
CS 4700 Programming Languages (F,Sp).......cccceuveeieeriieenieniieneeenenn 3
CS 5050 Advanced Algorithms (F,SpP) .....ccccovvirreeniiinieniceee e 3
CS 5070 Computer Science Capstone (F,Sp,Su)........cccceevverinneennen. 1

CS 5800 Introduction to Database Systems (F)...
CS 5850 Systems Analysis (Sp)
ECN 1500 (BAI) Introduction to Economic Institutions, History, and

PrinCiples (F,SP,SU) ...cc.ueiiiiiiiiiiiiieeeeeee et 3
FIN 3400 (Ql) Corporate Finance (F,Sp,Su).......ccccceeviiriiiniiniiineeen. 3
MATH 1100 (QL) Calculus Techniques (F,Sp,Su) .......ccccvevverrirneennen. 3

MGT 3080 (Ql) Operations Research (F,Sp)
MGT 3110 (DSS) Managing Organizations and People (F,Sp,Su)........ 3
MGT 3500 Fundamentals of Marketing (F,Sp,Su).......cccccveeveniinneennen. 3
MGT 3710 Developing Team and Interpersonal Skills (F,Sp)................ 3
PHIL 1120 (BHU) Social Ethics (F) (3 cr) or

PHIL 2400 (BHU) Ethics (Sp) (3 cr) or

PHIL 3520 (DHA) Business Ethics (Sp) (3 cr) or

PHIL 4530 (DSC) Ethics and Biotechnology (Sp) (3 cr) or

PHIL 4540 (DHA) Human Values and Information Technology

(5700 I G 12 ) ISR 3
STAT 2300 (QL) Business Statistics (F,Sp,Su) ......ccccoovreieriieneenneene. 4
Advisor-approved computer science classes numbered 5000

(o] =1 oo 1Y/ SRR SURR 7
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Minor

Requirements for a minor in computer science are listed below. Before
beginning any minor, a student must meet with a departmental advisor
and file an approved minor application form with the Computer Science
Department.

Computer Science Minor (16-18 credits)

A. Required Courses (10 credits)

CS 1400 Introduction to Computer Science—CS 1 (F,Sp,Su)............... 3
CS 1405 Introduction to Computer Science—CS 1 Lab (F,Sp,Su)........ 1
CS 1410 (Ql) Introduction to Computer Science—CS 2 (F,Sp,Su) ....... 3
CS 2420 (Ql) Algorithms and Data Structures—CS 3 (F,Sp,Su)........... 3

B. Computer Science Electives (6-8 credits)

Two additional CS classes must be selected from the following:

CS 2450 (Cl) Introduction to Software Engineering | (Sp)........ccccccevee. 3
CS 2810 Computer Systems Organization and Architecture | (F,Sp)....3
CS 3100 Operating Systems and Concurrency (F,Sp).......ccccccceereenneen.
CS 3450 Introduction to Software Engineering Il (F)..........ccccooeeieennen.
CS 3810 Computer Systems Organization and Architecture Il (F,Sp)...3
CS 4700 Programming Languages (F,Sp).......ccccerveaiieiirenienieeneeeenn 3
Any CS class numbered 5000 or above............cccooueeriiieiiiiieennes 3or4
At least one of these two electives must be numbered at the 3000 level
or above.

Suggested Four-year Plans

Suggested semester-by-semester four-year plans for students working
toward a Bachelor of Science or Bachelor of Arts degree in emphases
within the Computer Science major can be found at:
http://www.usu.edu/degreeplans/

Students should consult with their advisor to develop a plan of study
tailored to their individual needs and interests.

Departmental Honors

Students who would like to experience greater academic depth within
their major are encouraged to enroll in departmental honors. Through
original, independent work, Honors students enjoy the benefits of
close supervision and mentoring, as they work one-on-one with faculty
in select upper-division departmental courses. Honors students also
complete a senior project, which provides another opportunity to
collaborate with faculty on a problem that is significant, both personally
and in the student’s discipline. Participating in departmental honors
enhances students’ chances for obtaining fellowships and admission
to graduate school. Minimum GPA requirements for participation

in departmental honors vary by department, but usually fall within

the range of 3.30-3.50. Students may enter the Honors Program at
almost any stage in their academic career, including at the junior (and
sometimes senior) level. The campus-wide Honors Program, which is
open to all qualified students regardless of major, offers a rich array of
cultural and social activities, special classes, and the benefit of Honors
early registration. Interested students should contact the Honors
Program, Main 15, (435) 797-2715, honors@usu.edu. Additional
information can be found online at: http://www.usu.edu/honors/

Additional Information

For more information about requirements for the Computer Science
major and minor, see the major requirement sheet, available from the
Computer Science Department, or online at:
http://www.usu.edu/majorsheets/
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Department of Computer Science

Graduate Programs

Computer science deals with the programming, use, management,
and organization of computers. Graduate students specialize in many
different areas, several of which have strong ties to other disciplines
such as mathematics, computer engineering, statistics, accounting,
and business administration.

Admission Requirements

Applicants for admission to the graduate program should have a
bachelor’s degree in computer science or extensive experience in
computing. Normally, a score of at least 640 on the quantitative test of
the general GRE is required for admission to the MS, and a score of at
least 700 is required for admission to the PhD or MCS. For scores less
than these, applicants must show other strengths in their backgrounds
to be considered for admission. The GRE computer science subject
exam is not required for admission. Those who do take the GRE
computer science subject exam will have preference in consideration
for the award of financial aid. Decisions on financial aid are made on or
near March 15 for the following fall semester.

Course Requirements

In addition to the specific departmental admission and degree
requirements described in this section, students are advised that they
must also meet all Graduate School requirements as described in the
Graduate School section of this catalog. Please note that departmental
requirements change from time to time, so students should work
closely with their advisor in designing their graduate program.
Graduate-level courses outside the department may be acceptable for
the graduate degree. In all cases, approval of the candidate’s graduate
committee should be obtained before registering for such courses.

Graduate students in the master’s degree programs who have

not taken or passed at the 50th percentile the computer science
GRE subject exam are required to meet departmental placement
requirements before completion of their first year. Students who have
not met this requirement after the first year, as a minimum, will not be
eligible for department-funded financial aid and cannot submit their
program of study. In some circumstances, students will be terminated
in the program. The department placement requirement is met in one
or a combination of the following three ways:

1. Pass the placement exam in Algorithms and Data Structures, as
well as two of the following five placement exams: Computer
Architecture and Organization, Operating Systems, Automata,
Programming Languages/Compilers, and Software Engineering.

2. Complete CS 2420 (algorithms and data structures) and CS 5050
(advanced algorithms) with a grade of at least B-. Also complete
with a grade of at least B- two of the following courses: CS 2810
or ECE 5750 (architecture); CS 3100 (operating systems); CS
4700 or 5300 (programming languages); and CS 2450, 5370, or
6370 (software engineering).

3. Show on an official transcript from an accredited college or
university the completion of three courses deemed by the
department to be equivalent to its placement courses. These must
be semester-based courses of at least 3 credits, and the
corresponding grade must be at least a B-.

Master of Science (MS)

Whether Plan A, Plan B, or Plan C (see School of Graduate Studies
general requirements), all MS/CS students must meet the following
general requirements:
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1. Complete four Computer Science courses numbered 6000 and
above. CS 6250 and 6900 are not accepted for these four
courses. CS 6950 can count as only one of these four courses,
and in that case must be taken for at least 3 credits in a single
semester.

2. Complete 1 credit of CS 6900.

No more than 3 total credits in CS 5950, 6950, and 7950 and 1 credit
of CS 6900 may be used to satisfy the MS degree requirements.

CS 6250 cannot be used to meet MS coursework requirements. A
maximum of 15 credits of committee-approved coursework below the
6000-level may be used for the MS degree.

Students completing a Plan A MS degree must fulfill the following
requirements:

1. Complete at least 24 credits of graduate coursework. The total
GPA must be at least 3.0, and no more than two class grades
below B- and none below C may be included.

2. Successfully meet the departmental placement requirement.
3. Successfully complete and submit a graduate thesis proposal.

4. Successfully complete and defend a graduate thesis, based on
original work (CS 6970, 6 credits).

Students completing a Plan B MS degree must fulfill the following
requirements:

1. Complete at least 32 credits of graduate coursework. The total
GPA must be at least 3.0, and no more than two class grades
below B- and none below C may be included.

2. Successfully meet the departmental placement requirement.

3. Successfully complete and submit a graduate report proposal.

4. Successfully complete and defend a graduate report
(CS 6970, 2 credits).

Students completing a Plan C MS degree must fulfill the following
requirements:

1. Complete at least 37 credits of graduate coursework. The total
GPA must be at least 3.0, and no more than two class grades
below B- and none below C may be included. CS 6970 cannot
be included

2. Successfully meet the departmental placement requirement.

3. Successfully complete one pair of courses representing
a sequence offered by the department. The sequences include:
CS 5050 and 6050; CS 5200 and 6200; CS 5300 and 6300;
CS 5600 and 6600; CS 5650 and 6650; CS 5700 and 6700;
CS 5800 and 7670; CS 6100 and 7100; CS 6450 and 7450;
two of CS 5370 or 6370, CS 7350, and 7380; two of CS 5500,
6500, 6550, and 7550; two of CS 5650, 6630, 6650, 7650, and
7680; and two of CS 5660, 5670, and 6670.

Master of Computer Science (MCS)

The Master of Computer Science (MCS) is a terminal degree with
coursework requirements similar to the PhD, but lacking the PhD’s
requirement for original research. Students completing an MCS degree
must fulfill the following requirements:

1. Complete at least 60 credits of graduate coursework beyond the
BS/CS or 30 credits of graduate coursework beyond the MS/CS
with a minimum class grade of B- and a minimum cumulative GPA
of 3.2.

2. No more than 15 credits of coursework numbered below 6000
may be used for the MCS.
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Department of Computer Science

3. Complete at least 12 credits of 7000-level computer science
coursework.

4. Successfully meet the departmental placement requirement.
5. Successfully complete and submit a research report proposal.

6. Successfully complete and defend a research report, based on
original work (CS 7970, 6 credits).

7. Complete 1 credit of CS 6900.
Doctor of Philosophy (PhD)

The Doctor of Philosophy in Computer Science is, above all else, a
degree of quality. Simply completing a number of graduate courses or
years of study is not sufficient to receive the degree. The successful
candidate must demonstrate a breadth of understanding in computer
science, as well as a depth of understanding in his or her chosen
area(s) of emphasis. Also, students must show an ability to do creative
research. This research should be carried out over a significant
period of time (i.e., at least one year or three semesters). Thus, each
successful PhD candidate will produce a significant piece of original
research, presented in a written dissertation and defended in an oral
examination. This work should be of such quality that one or more
journal or conference articles can be derived from it.

Students completing a PhD/CS must fulfill the following requirements:

1. Complete at least 90 credits of graduate coursework (including
at least 27 credits of dissertation/research) beyond a BS/CS or
at least 60 credits (including at least 27 credits of dissertation
research) beyond an MS/CS with a minimum class grade of B
and a minimum cumulative GPA of 3.5.

2. If an MS/CS is completed first, then no more than 15 credits of
the 60 credits required for the PhD may be taken in coursework
numbered below the 6000 level. If an MS/CS is not completed
first, then no more than 21 credits of the 90 credits required for
the PhD may be taken in coursework numbered below the 6000
level.

3. Complete at least 12 credits of 7000-level computer science
coursework.

4. Complete 2 credits of PhD Seminar (CS 7900).

5. Complete 9 credits of department-approved courses outside
the department.

6. Pass a set of comprehensive written examinations and an oral
examination showing depth and breadth of knowledge in
computer science and the student’s area(s) of emphasis.

7 Successfully complete and defend a research proposal.
8. Successfully complete and defend a dissertation (CS 7970, for at
least 27 credits).
Financial Assistance

Applicants for admission will automatically be considered for financial
aid, with no need for additional application procedures. Continuing

students will be requested to apply for aid during the spring semester.
Acceptance into the program does not guarantee financial assistance.
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Computer Science Faculty

Professors

Scott R. Cannon, parallel processing, real-time systems,
space flight software systems applications

Heng-Da Cheng, image processing, artificial intelligence, parallel
processing, computer vision, fuzzy logic, VLSI algorithms and
architectures, neural networks

Donald H. Cooley, evolutionary algorithms, neural networks,
multimedia systems

Professor Emeritus
Wendell L. Pope, data structures, automatic software generation,
programming languages

Associate Professors

Stephen J. Allan, parallel processing, parallel programming, recognition
of parallelism, program optimization

Vicki H. Allan, multi-agent systems, artificial intelligence,
computer science education, pipelining program optimization

Stephen W. Clyde, software engineering, object orientation, distributed
systems, database theory, multimedia systems

Nicholas S. Flann, computational biology, medical modeling,
machine intelligence applications

Viadimir Kulyukin, assistive technology, robotics

Xiaojun Qi, image processing, pattern recognition, computer vision,
image retrieval, data mining

Daniel W. Watson, parallel and cluster computing,
interconnection networks

Associate Professors Emeritus

Nelson T. Dinerstein, analysis and construction of information systems,
database management systems, applications of small computers

Larre N. Egbert, scientific computing, computer graphics

Gregory W. Jones, theory of computing, software engineering

Assistant Professors

Daniel Bryce, artificial intelligence, systems biology

Renee Bryce, software testing

Curtis Dyreson, databases, data warehousing

Robert F. Erbacher, digital forensics, situational awareness,
computer security, intrusion detection, visualization, cyber-terrorism,
cyber command and control

Minghui Jiang, design and analysis of algorithms, discrete and
computational geometry, bioinformatics, computer biology

Seungjin Lim, data mining, databases

Chad D. Mano, computer security

Supratik Mukhopadhyay, distributed systems, software engineering,
programming languages, service oriented computing

Changhui Yan, bioinformatics, data mining, machine learning,
computational biology

Lecturers

Linda Duhadway, computer science education, programming
languages, web application design and deployment, computer
problem solving across disciplines, user interface, software
engineering

Dean Mathias, computer graphics, game development,
massive virtual environments

Course Descriptions

Computer Science (CS), pages 536-540
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Interdepartmental Program in Ecology

Director: James A. MacMahon
Location: Natural Resources 314A
Phone: (435) 797-2555

FAX: (435) 797-3872

E-mail: jim.macmahon@usu.edu
WWW: http://www.usu.edu/ecology/

Associate Director for Administrative Affairs:
Marvin C. Bennett, Natural Resources 314B, (435) 797-2090,
marv.bennett@usu.edu

Degrees offered: Master of Science (MS) and Doctor of Philosophy
(PhD) in the following departments: Biology; Environment and Society;
Plants, Soils, and Climate; Watershed Sciences; and Wildland
Resources

Graduate Program

The ecology program at Utah State University is administered by the
interdepartmental Ecology Center. Its goals are to promote research
and graduate education in the science of ecology and to provide
expert, professional information and advice for decision makers
considering actions that affect the environment. The research carried
out by the center’s associates covers the full spectrum of ecology on
several continents, but most of it is centered in the montane and desert
regions of the western United States.

Students earn their degrees in ecology while maintaining residence in
one of the participating departments; the center itself does not grant
degrees. The candidate selects and is assigned a major professor from
the department appropriate to his or her interests.

Degree Requirements

Requirements for graduate degrees in ecology include the University
and departmental degree requirements, as well as the Ecology
Center requirements outlined below, which are formulated by the
Ecology Center Faculty Advisory Committee. This committee is
comprised of faculty representatives, designated by the respective
department heads, from the departments of Biology; Environment and
Society; Geology; Plants, Soils, and Climate; Watershed Sciences;
and Wildland Resources. The Ecology Center director chairs the
committee.

The ecology MS and PhD are research degrees requiring a research
thesis or dissertation. The following course requirements for each of
these degrees fall into two categories. The first is a general science
category. Students receiving graduate degrees in ecology are expected
to have some breadth and sophistication in modern science. The
second category includes ecology course requirements. These are, for
the most part, general requirements, with the specific courses taken by
each student selected by his or her graduate committee and tailored to
his or her needs and professional goals.

Ecology MS and PhD Degrees General
Science Requirements

For further details, see the USU Ecology Center website:
http://lwww.usu.edu/ecology/
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Mathematics and Statistics,
Physics, and Chemistry

By its very nature, ecology must draw upon knowledge from most
branches of science. As a result, at least a reasonable facility with
fundamental mathematics and physical sciences must be attained

by students, since these concepts have expression throughout the
sciences. In order to assure a minimal comprehension in these areas,
students receiving graduate degrees in ecology are required to have
had the following at some point in their university careers:

1. Equivalent of mathematics through one semester of calculus.
2. Equivalent of at least a one-semester overview course in physics.
3. Chemistry through organic.

4. One year of introductory statistics and one graduate-level
statistics course.

These courses are the minimum requirements for the MS and PhD
degrees. The committee strongly recommends developing greater
facility by taking at least a full year of calculus; one or more courses
from the set of three including linear algebra, differential equations, and
multi-variable calculus; and a full year of professional-level physics.

Biology
The following are required of all ecology graduate students, and must
be taken at some point during their university career:

1. Genetics or evolution, one course.

2. One course in animal physiology for students emphasizing animal
ecology.

3. One course each in plant physiology and soils for students
emphasizing plant ecology.

Ecology Course Requirements

Master of Science
1. Attendance in Ecology Seminar (BIOL/ENVS/WATS/WILD/
6870) is required each semester in residence, but students
should only register once per academic year.

2. A one-semester course in Graduate General Ecology
(BIOL/ENVS/WATS/WILD 6960) is also required.

3. One course must be taken in each of two functional (core) blocks.
The three available blocks are shown on the following page.

Doctor of Philosophy
1. Attendance in Ecology Seminar (BIOL/ENVS/WATS/WILD
6870) is required each semester in residence, but students
should only register once per academic year.

2. A one-semester course in Graduate General Ecology
(BIOL/ENVS/WATS/WILD 6960) is also required.

3. One course must be taken from each functional (core) block.
Students continuing from the MS to the PhD degree can apply
block courses taken for the MS degree to the PhD requirement.
The three available blocks are shown on the following page.
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Interdepartmental Program in Ecology

Functional (Core) Blocks 3. Community, Ecosystem, and Landscape Ecology

1. Biophysical Ecology (BIOL 6010, BIOL/SOIL/WILD 6200, BIOL 6590, ENVS 6400,
(CEE 6930 or WATS 6900, CLIM 6500, CLIM/GEO/WATS WATS 6310, 6820/7820, WILD 6710/7710, 6770, 6900)
6680, CLIM 6800, GEO/WATS 6150, SOIL 6130, SOIL/WILD
6350)

2. Organismic, Population, and Evolutionary Ecology
(BIOL 6260, 6380, 6600, WATS 6230/7230, WILD 6400,
6720/7720, 7200, 7400)
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Department of Economics and Finance

Department Head: Tyler J. Bowles

Location: Business 615

Phone: (435) 797-2310

FAX: (435) 797-2701

E-mail: info@econ.usu.edu

WWW: http://www.huntsman.usu.edu/economicsandfinance/

Undergraduate Advisor:
Ruth Harrison, Business 309, (435) 797-2275,
ruth.harrison@usu.edu

Graduate Program Director:
Tyler J. Bowles, Business 616, (435) 797-2310,
tyler.bowles@usu.edu

Degrees offered: Bachelor of Science (BS) and Bachelor of Arts
(BA) in Finance; BS, BA, Master of Science (MS), and Master of Arts
(MA) in Economics; the department also participates in the Master of
Business Administration (MBA). The Economics major is structured
to facilitate a dual major with companion majors within or outside the
Huntsman School of Business.

Undergraduate emphases: BS, BA in Economics—Economic Theory,
Managerial Economics, Prelaw Economics

Undergraduate Programs

Objectives

The undergraduate economics and finance curricula provide students
with the basic intellectual framework to understand and analyze
economic and financial problems and to make informed decisions. A
basic understanding of economics and finance is essential to becoming
a well-informed citizen, as well as a successful business or public
leader.

Students majoring in finance receive training leading to careers in
banking, brokerage activities and investments, and positions as
financial analysts in industry.

Admission Requirements

Freshmen who meet the admission requirements and are accepted

in good standing by the University are eligible for admission to the
Department of Economics and Finance. All transfer students, whether
transferring from within Utah State University or from other colleges
and universities, must have an overall minimum GPA of 2.5 to be
accepted as majors in the department. Additional requirements may
apply for students who seek to be admitted to a dual major.

New students wishing to major in Economics or Finance may do so by
listing the Economics or Finance major on their application when they
apply for admission to USU. Students enrolled at USU may change to
the Economics or Finance major by applying directly to the Department
of Economics and Finance.

Graduation Requirements
To receive a bachelor’s degree in Economics or Finance, students

must complete all University requirements and the college and
departmental requirements as noted in this catalog section.
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Matriculation Requirement

and Transfer Limitation

No more than 15 USU Huntsman School of Business credits (ACCT,
BUS, FIN, MGT, MIS), numbered 2000 and above, earned as a
nonbusiness major (before acceptance into the Huntsman School)
can be applied to a Huntsman School degree. More than 15 business
credits can be transferred from other accredited institutions. However,
additional USU Huntsman School credits added to previously earned
transfer business credits may not exceed a combined total of 15.
Furthermore, to earn a bachelor’s degree in a Huntsman School
major, at least 50 percent of the required Huntsman School credits
must be earned from coursework taken from the Utah State University
Huntsman School of Business.

USU Credits and Business Credits

At least 30 of the last 60 semester credits must be taken from Utah
State University, at least 20 of which must be completed in upper-
division courses, of which at least 10 credits must be completed in
courses required by the student’s major. At least 50 percent of the
Huntsman School of Business credits required for a Huntsman School
degree must be taken from the Utah State University Huntsman School
or its departments, which include: School of Accountancy, Economics
and Finance, Management, and Management Information Systems.

Business Core

Finance majors in the Department of Economics and Finance must
complete the following prerequisite courses and business core courses
in addition to the specific courses listed for the major. (Check with

the undergraduate advisor concerning the need for students in the
economics major to complete the business core.)

Prerequisite Courses (13 credits)
ECN 1500 (BAI) Introduction to Economic Institutions, History, and

PrinCiples (F,SP,SU) ...ccuuiiiiiiieiie ettt 3
MATH 1100 (QL) Calculus Techniques (F,Sp,Su) ......cccooeveenereenienienn. 3
STAT 2300 (QL) Business Statistics (F,Sp,SuU) ......ccccecvriiiireiieninnns 4
PSY 1010 (BSS) General Psychology (F,Sp,Su) (3 cr) or
SOC 1010 (BSS) Introductory Sociology (F,Sp) (3 Cr) ..cecveeiieiieeiiannne. 3

Business majors must take the above courses as prerequisite to 3000-,
4000-, and 5000-level courses in the Huntsman School of Business.

Huntsman School of Business Core (37 credits)

ACCT 2010 Survey of Accounting | (F,Sp,SuU)......c.cccceeriirniiiiiiiiieienne 3
ACCT 2020 Survey of Accounting Il (F,Sp,Su).......cccceeiiiniiiiiniiieenns 3
FIN 3400 (Ql) Corporate Finance (F,Sp,Su)
MGT 3500 Fundamentals of Marketing (F,Sp,Su).......ccccvvvieniieneennnnn.
MGT 3700 Operations Management (F,Sp,Su)........cccceveriiieniieneennnnn.
BUS 3250 Discussions With Business Leaders (F,Sp)
ECN 2010 (BSS) Introduction to Microeconomics (F,Sp,Su) ................
ECN 3400 International Economics for Business (F,Sp,Su)..................
MGT 2050 Legal and Ethical Environment of Business (F,Sp,Su).........
MGT 3110 Managing Organizations and People (F,Sp,Su)...................
MGT 4880 (Cl) Business Strategy in an Entrepreneurial Context

(F,Sp,Su) (3 cr) or
MGT 4890 (Cl) Business Strategy in a Global Context (F,Sp,Su)

[ 2l PSSR UPP 3
MIS 2100 Principles of Management Information Systems (F,Sp,Su)...3
MIS 2200 (Cl) Business Communication (F,Sp,Su)........ccccceeviieneannnnn. 3

All 3000-, 4000-, and 5000-level courses in the Huntsman School

of Business are restricted to students admitted to the Huntsman
School or another USU major with an overall GPA of at least 2.67 and
completion of at least 40 credits.
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Department of Economics and Finance

Economics Major

As the Economics major provides a strong grounding in economic
theory, it helps open career opportunities that involve policy analysis.
The Economics major has been a very popular dual major for Finance
and Accounting majors because of the added theoretical and analytical
dimension that advanced studies in economics can contribute to
Finance and Accounting majors. This combination is excellent
preparation for students interested in advanced studies in Accounting
or Finance.

The Economics major also provides students in the humanities, and
social and natural sciences with an opportunity to learn policy analysis
tools. Whether the students are directly interested in policy or simply
interested in the impact of policy within their chosen primary major,
economics introduces a robust and empirically verified paradigm for
explaining the behavior of social systems and their interaction with
cultural, biological, and physical resources.

To graduate with a bachelor’s degree in Economics, a student must
have a minimum GPA of 2.5 in courses required for the major and a
grade of C or better in each course required for the major. A C grade or
better in ECN 1500, MATH 1100, and STAT 2300 and an overall GPA
of 2.67 or higher is required for admission into some MGT courses
required for the managerial emphasis. Economics majors with a dual
major must satisfy the admission and graduation requirements of
both majors. All required courses must be taken for a letter grade,
and students must earn a C or better in each of these courses. For
information regarding elective requirements, students should contact
their academic advisor.

Economics Major:

ECN 1500 (BAI) Introduction to Economic Institutions, History, and
PrinCiples (F,SP,SU) ...cc.uiiiiiiieiie ettt 3

ECN 2010 (BSS) Introduction to Microeconomics (F,Sp,Su) ................ 3

ECN 3400 (DSS) International Economics for Business (F,Sp,Su)....... 3

ECN 3010 (DSS) Managerial Economics (F,Sp) (3 cr) or

ECN 4010 Intermediate Microeconomics (Sp) (3 Cr)....cccceeveerieerieennnnn. 3
ECN 4020 Intermediate Macroeconomics (F,Sp) (3 cr) or

ECN 5000 Advanced Macroeconomic Topics (F) (3 Cr)..cccccveviieiieennen. 3
MATH 1050 (QL) College Algebra (F,Sp,Su)
MATH 1100 (QL)' Calculus Techniques (F,Sp,Su) ........cccceerireenrenennn. 3
STAT 2300 (QL) Business Statistics (F,Sp,SU) .......cccecvririireneeninnns 4
Upper-division ECN electives?...........cccocoiiiiiiiiiiieiieeee e 6

The Economic Theory Emphasis is designed for students who

are interested in preparing for graduate studies in economics or
agricultural economics and for students who are preparing for a career
that requires training in quantitative economic analysis. Graduates
have employment opportunities in business and government, as well
as opportunities for continuing their education in graduate economics
programs or in professional schools. Economists are often involved

in policy analysis for government agencies and nongovernmental
organizations.

Economics Major (Economic Theory Emphasis):

ACCT 2010 Survey of Accounting | (F,Sp,Su).....c.cccceeiiinniiiiiiiiieiene 3
ACCT 2020 Survey of Accounting Il (F.Sp,Su).......cccceeiianiiiiiiiiieiene 3
ECN 1500 (BAI) Introduction to Economic Institutions, History, and
PrinCiples (F,SP,SU) ...cc.uiiiiiiieiie et 3
ECN 2010 (BSS) Introduction to Microeconomics (F,Sp,Su) ................ 3
ECN 3400 (DSS) International Economics for Business (F,Sp,Su)....... 3
ECN 4010 Intermediate Microeconomics (SpP) ......ccccceerererieesveenieannnnnn 3
ECN 4020 Intermediate Macroeconomics (F)
ECN 4310 (Ql) Mathematical Methods for Economics (F).................... 3
ECN 5100 History of Economic Thought (Sp).......ccceveeiiriiieniiieieenien. 3

ECN 5330 (Ql) Applied Econometrics (Sp) ...
ECN 5950 (CI) Senior Project (SP).....ccecoveerereieerieaiee e eiee e esiee e
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MATH 1050 (QL) College Algebra (F,Sp,Su).......cccceecermiiiieeniieiieennen.
MATH 1100 (QL)" Calculus Techniques (F,Sp,Su)
STAT 2300 (QL) Business Statistics (F,Sp,Su) ......ccccocvriveriiiinennneenn.
ECN electives (3000-level or above)2...........ccocceeviiiiiiiicniiciceieee

The Managerial Economics Emphasis is for students who are planning
for careers in business. The program can serve as a terminal program

for those planning to enter the job market on graduation or as excellent
preparation for students who intend to pursue an MBA or MPA.

Economics Major (Managerial Economics Emphasis):
ACCT 2010 Survey of Accounting | (F,Sp,Su).......ccccceriiiniiiiiiniiiinens 3
ACCT 2020 Survey of Accounting Il (F.Sp,Su).......ccccevviiniiiiiniiinieens 3
ECN 1500 (BAI) Introduction to Economic Institutions, History, and
PrinCiples (F,SP,SU) ......uiiiiiiiiiiiieieeseeee et
ECN 2010 (BSS) Introduction to Microeconomics (F,Sp,Su) . .
ECN 3010 (DSS) Managerial Economics (F,Sp) .....c.cccovvevrevieniiirneeninen.
ECN 3400 (DSS) International Economics for Business (F,Sp,Su).......
ECN 4020 Intermediate Macroeconomics (F,Sp) ........ccceeveeveeriirneeninen.
ECN 4310 (Ql) Mathematical Methods for Economics (F)....................
ECN 5330 (Ql) Applied ECONOmMEtrics (SP) ..vvveereereeieeeeniieeeeieee e
ECN 5950 (Cl) Senior Project (Sp) .
FIN 3400 (Ql) Corporate Finance (F,Sp,Su).......ccccceeiiiniiiiiiniiiieeen.
MATH 1050 (QL) College Algebra (F,Sp,Su)......cccceeviinieiciieniinieenenn
MATH 1100 (QL)" Calculus Techniques (F,Sp,Su)
MGT 2050 Legal and Ethical Environment of Business (F,Sp,Su).........
MGT 3110 (DSS) Managing Organizations and People (F,Sp,Su)........
MGT 3500 Fundamentals of Marketing (F,Sp,Su) .
MGT 3700 Operations Management (F,Sp,Su).......cccccevvvrveenninneennen.
MIS 2100 Principles of Management Information Systems (F,Sp,Su)...3
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MIS 2200 (Cl) Business Communication (F,Sp,Su).........ccccccevvvirneennnen. 3
STAT 2300 (QL) Business Statistics (F,Sp,Su) ......c.ccoovreieriiiiecnnenne. 4
ECN electives (3000-level and above)?............ccocveviiiiienicinecnieeieens 6

The Prelaw Economics Emphasis is for students who plan to attend
law school or pursue a career related to political science, and who
want to obtain a strong foundation in economics. The large number

of elective credits included in this emphasis area provides enough
flexibility for students to custom design their program of study to meet
individual interests and educational goals. Several students have taken
advantage of this flexibility to design a dual major with Economics and
Political Science.

Economics Major (Prelaw Economics Emphasis):
ECN 1500 (BAI) Introduction to Economic Institutions, History, and

PrinCiples (F,SP,SU) ....c.ueiiiiiiiiiieieeeecee e 3
ECN 2010 (BSS) Introduction to Microeconomics (F,Sp,Su) ................ 3
ECN 3170 Law and Economics (F) (3 cr) or
POLS 3170 Law and Economics (F) (3 Cr).....cocovevveeiieneciiecnieeeeeen 3
ECN 3010 (DSS) Managerial Economics (F,Sp) (3 cr) or
ECN 4010 Intermediate Microeconomics (Sp) (3 Cr)......ccceeuvervrrvveenenen. 3
ECN 3400 (DSS) International Economics for Business (F,Sp,Su)....... 3
ECN 4020 Intermediate Macroeconomics (F,Sp) ........cceceveeeeniirneeninen. 3

ECN 5950 (Cl) Senior Project (Sp)
MATH 1050 (QL) College Algebra (F,Sp,Su).......ccccceverniiiiecniieiiennen.
MATH 1100 (QL)" Calculus Techniques (F,Sp,Su) ......cccceeveereneenenennne
POLS 1100 (BAI) United States Government and Politics (F,Sp).........
STAT 2300 (QL) Business Statistics (F,Sp,Su) ......ccccoovreieriiinecnneenn
ECN electives (3000-level or above)2...........ccocvvvieiiiiieiiiiiiic e,
POLS electives (3000-level or above)..........ccoovvevuieniiiieeiiieiicnieeieens

231



Department of Economics and Finance

Finance Major

Finance is concerned with how individuals and firms allocate resources
over time. Solutions to allocation problems rely upon the existence

of capital markets that allow the exchange of resources over time,

and firms that allow individuals to transform current resources into
resources available in the future. In particular, finance deals with

the financial management of firms, investment management, and

the management of financial institutions. Before continuing with the
following courses, students must receive a grade of B- or better in

FIN 3400.

Required Courses (12 credits)

ECN 3010 Managerial EcConomics (F,SpP).......cccoeereranieiiraiiesieeneeeeeenn 3
ECN 4020 Intermediate Macroeconomics (F,Sp) ........cceceveeieriieneennnen. 3
FIN 4450 Financial Policy (F,SP) ....c.ccivtiiiiiieiieie e 3
FIN 4460 Investments (F,SP).....cceiiaiiiiiieiieeieese e 3

Electives (9 credits)
Three electives are required, two of which must be selected from the

following list:

FIN 4300 International Finance (F,Sp)......ccccovereeniiiiiniiieie e, 3
FIN 4410 Financial Institutions (F,Sp)...
FIN 4420 INSUraNCe (F) ....c.eoiiiieiiieiiieiie et 3
FIN 4430 Real Estate Finance (Sp)......ccccveruerreenieiiie e 3

The remaining elective may be chosen from the following, or from the
list above:

ACCT 3310 Strategic Cost Management (F,Sp,Su).......cccceeveriirenienne 3
ACCT 3410 Income Taxation | (F,Sp,SuU) ......cccceeiiiiiiiiiiiiiiie e 3
ECN 5330 (Ql) Applied ECONOMELriCS (SP) ...covvvvverveieenieiieenienieeienieenns 3
ECN 5600 Financial Economics (Sp)

MGT 3080 (Ql) Operations Research (F,Sp).......cccooveeenereeneneeniennenn 3
PFP 5060 Personal Financial Planning and Advising (F)..........ccce..... 3

PFP 5070 Retirement Planning (Sp)
PFP 5080 Estate Planning (SP)......c.ceceeeueeriieriienieeniee e eniee e seee e

Minor Requirements

Economics Minor
ECN 1500 (BAI) Introduction to Economic Institutions, History, and

PrinCiples (F,SP,SU) ...ccuuiiiiiiiieiie et 3
ECN 2010 (BSS) Introduction to Microeconomics (F,Sp,Su) ................ 3
ECN 3010 (DSS) Managerial Economics (F,Sp) (3 cr) or
ECN 4010 Intermediate Microeconomics (Sp) (3 Cr)....cccceeeueeriierieennnnn. 3
ECN electives (3000-level or above)?...........ccocieiieiiiiiieiiieiie e, 6

The regular calculus series (MATH 1210 and 1220) is recommended for students
contemplating graduate studies in economics. MATH 1210 will fulfill the MATH 1100
requirement.

2For a list of acceptable electives, students should contact their advisor.

Finance Minor

Required Courses (12 credits)

FIN 3400 (Ql) Corporate Finance (F,Sp,Su)........cccoovreenireeneneenieneeenns 3
FIN 4450 Financial Policy (F,SP) ....c.ccuveiiiiiiiiiieieeiie e 3
FIN 4460 Investments (F,SP).....cceiiaiiriiieieeieese e 3
MGT 3500 Fundamentals of Marketing (F,Sp,Su).......cccccevvieiiieieennnnn. 3

Elective Course (3 credits)
Select one of the following courses:

FIN 4300 International Finance (F,Sp).......ccccverieniiiiiiiieeie e, 3
FIN 4410 Financial Institutions (F,Sp)......ccccccceiiieniiiiiniiiiie e, 3
FIN 4420 Insurance (F)
FIN 4430 Real Estate Finance (Sp)......ccccuererriieniiiiie e 3
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Business Minor

A Business Minor is administered by the Huntsman School of
Business. For further information, students should contact the
Huntsman School of Business Programs and Advising Center,
Business 309, (435) 797-2272.

Four-year Degree Plans (8 semesters)

Four-year degree plans for majors offered by the Department of
Economics and Finance can be found at:
http://www.usu.edu/degreeplans/

Students will need to meet with their advisor periodically to ensure all
requirements are being met.

Departmental Honors

Students who would like to experience greater academic depth within
their major are encouraged to enroll in departmental honors. Through
original, independent work, Honors students enjoy the benefits of
close supervision and mentoring, as they work one-on-one with faculty
in select upper-division departmental courses. Honors students also
complete a senior project, which provides another opportunity to
collaborate with faculty on a problem that is significant, both personally
and in the student’s discipline. Participating in departmental honors
enhances students’ chances for obtaining fellowships and admission
to graduate school. Minimum GPA requirements for participation

in departmental honors vary by department, but usually fall within

the range of 3.30-3.50. Students may enter the Honors Program at
almost any stage in their academic career, including at the junior (and
sometimes senior) level. The campus-wide Honors Program, which is
open to all qualified students regardless of major, offers a rich array of
cultural and social activities, special classes, and the benefit of Honors
early registration. Interested students should contact the Honors
Program, Main 15, (435) 797-2715, honors@usu.edu. Additional
information can be found online at: http://honors.usu.edu/

Financial Support

The Department of Economics and Finance and the Huntsman School
of Business award scholarships in addition to those available through
the University Financial Aid Office. Information and application forms
may be obtained from the college or departmental offices.

Additional Information

For more information about undergraduate programs in the
Department of Economics and Finance, see the major requirement
sheet, available from the department, or accessed online at:
http://www.usu.edu/majorsheets/

Graduate Programs

The MA and MS in Economics are offered by the Department of
Economics and Finance. The MBA is offered through the Huntsman
School of Business.
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Department of Economics and Finance

Objectives

Economics graduate training emphasizes economic theory, critical
thinking, and quantitative analysis.

The Master of Science and Master of Arts in Economics are
intended to prepare students for doctoral studies in economics.
Consequently, students are required to take the same first-year
core theory and econometrics courses as the PhD students, with
specialization courses in the second year.

Admission Requirements

Applicants must have earned a bachelor’s degree from an accredited
college or university, maintained a grade point average of at least

3.0 for the last 60 semester credits earned, and score in at least the
40th percentile on the Graduate Record Exam (GRE). In addition,
international applicants from non-English-speaking countries must
score at least 550 on the Test of English as a Foreign Language
(TOEFL). Satisfaction of these minimum admission requirements does
not guarantee admission. Applications for graduate study from students
trained in disciplines other than economics are welcomed. However, all
applicants are expected to have: (1) an understanding of intermediate
microeconomic and macroeconomic theory, (2) preparation in
mathematical economics, and (3) preparation in probability and
statistics. In addition, applicants are expected to have strong written
and oral communications skills.

Degree Requirements

Master of Science and Master

of Arts in Economics

Students are required to complete the first-year core (ECN 7130,
7140, 7230, 7240, 7310, 7350, 7360) and to submit and orally defend
a thesis (Plan A) or research report (Plan B). The department also
accepts Plan C, which has no research component. MA students
must satisfy the foreign language requirement. Plan A requires at
least 30 credits and must include at least 6 thesis research credits.
Plan B requires at least 30 credits and must include 2 to 3 thesis
research credits. Plan C requires at least 33 credits. (No more than 6
undergraduate credits may be used in meeting degree requirements.)

Master of Business Administration

A student may receive a Huntsman School of Business Master of
Business Administration degree with a specialization in an economic
field by completing the MBA advanced core (see the MBA program
description on pages 194-195) and 9 specialization credits. These
specialization credits should be coordinated with the MBA Program
director.

Research

The Department of Economics and Finance maintains an active

and productive research program. The results of this research are
published in professional journals, books, and technical reports.
Financial support for the departmental research program is provided
by the Huntsman School of Business, the Office of the Vice President
for Research, and by a combination of public and private extramural
sources. The Economics Research Institute provides support and
coordination for some of the department’s research activities. Graduate
students are an integral part of departmental research programs.
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Financial Assistance
and Assistantships

The Department of Economics and Finance offers teaching and
research assistantships to qualified graduate students. These are
awarded on a competitive basis, and all accepted students are
considered eligible. However, while the department makes every effort
to assist students in obtaining financial assistance, acceptance into
department programs does not guarantee financial assistance.

Economics and Finance Faculty

Professors

Basudeb Biswas, international trade and economic development

Tyler J. Bowles, Department Head; econometrics and forensic
economics

Drew Dahl, financial institutions and international finance

Christopher Fawson, public finance and econometrics

Terrence F. Glover, production economics and policy

L. Dwight Israelsen, comparative systems and economic history

W. Cris Lewis, regional-urban and managerial economics

J. Robert Malko, corporate and energy utility finance

H. Craig Petersen, regulation and antitrust and managerial economics

Randy T. Simmons, public choice, political economy

Associate Professors

John P. Gilbert, international trade theory and policy, applied general
equilibrium modeling, development economics

Austin Kwag, financial policy, investments, corporate finance

Alan A. Stephens, corporate finance and investments

Assistant Professor
Frank N. Caliendo, macroeconomics and public economics

Clinical Assistant Professor
Shannon Peterson, international policy and relations

Adjunct Lecturers
Steven R. Broadbent
Paul Fjelsted

Kent Hauetter

Instructor
Doug Romrell

Professors Emeritus
Roice H. Anderson
Larry K. Bond

Rondo A. Christensen
Lynn H. Davis

Reed R. Durtschi
Herbert H. Fullerton
Gary B. Hansen

Allen D. LeBaron
Darwin B. Nielsen
Philip R. Swensen
Morris D. Whitaker

Associate Professor Emeritus
Glenn F. Marston

Course Descriptions

Economics (ECN), pages 545-546
Finance (FIN), pages 565-566
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Education, Interdepartmental Doctoral Program in Curriculum and Instruction

Director, Curriculum and Instruction Doctoral Program:
Deborah A. Byrnes, Associate Department Head,
School of Teacher Education and Leadership

Location: Emma Eccles Jones Education 399

Phone: (435) 797-0396

FAX: (435) 797-0372

E-mail: deborah.byrnes@usu.edu

WWW: http://teal.usu.edu/htm/graduate-programs/

Faculty: Faculty are listed with participating programs and
departments (e.g., Elementary Education Program, Secondary
Education Program, Engineering and Technology Education
Department, and Agricultural Systems Technology and Education
Department)

Degrees offered: Doctorate of Education (EdD) and Doctorate of
Philosophy (PhD)

Graduate specialization: PhD or EdD—Curriculum and Instruction

Admission Requirements

For admission information, contact: Dean, School of Graduate Studies,
Utah State University, 0900 Old Main Hill, Logan UT 84322-0900;
telephone (435) 797-1189; FAX (435) 797-1192; or visit:
http://www.usu.edu/graduateschool/

To be evaluated against established criteria, students must submit
to the School of Graduate Studies at Utah State University an
Application for Admission along with the following:

1. A copy of transcripts of both undergraduate and graduate
credits from all colleges or universities attended. An average
grade of B (3.0) or better is required during the last two years of
undergraduate work and for all graduate work.

2. Three letters of recommendation (required). At least two of these
letters should come from individuals who can evaluate the
student’s academic abilities. All letters should address the
student’s potential for successful graduate study.

3. Documentation of a master’s degree or equivalent coursework
related to an area of specialization, or a statement of why
admission is sought without a master’s degree.

4. An official report of the Graduate Record Examination (GRE),
including both the Verbal and the Quantitative subtests.

5. Evidence of writing competency.

6. A statement of specific reasons for wanting to enroll in the
Curriculum and Instruction doctoral program. This essay is
completed as part of the School of Graduate Studies online
application.

Applicants to the Curriculum and Instruction PhD and EdD degrees
must have the equivalent of two years of appropriate teaching
experience.

General Information About Doctorate
in Curriculum and Instruction (C & I)

Both the Doctorate of Education (EdD) and the Doctorate of
Philosophy (PhD) degrees are offered through the School of Teacher
Education and Leadership (TEAL) in the Emma Eccles Jones College
of Education and Human Services (CEHS). The C & | specialization
prepares graduates for leadership, teaching, and research positions in
curriculum and instruction.
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The EdD degree program is intended for students who wish to be
better prepared to (1) understand and deal effectively with curricular
and instructional problems as administrators, supervisors, and
curriculum specialists in public or private educational institutions and
settings; and (2) teach in community colleges, four-year colleges, and
universities. Areas of emphasis within the EdD include early childhood;
engineering and technology education; instructional leadership;
literacy; and schooling, culture, and society. The PhD degree program
is intended for students who wish to be better prepared to (1) fulfill
roles in teaching and research in colleges, universities, and education-
related fields; and (2) conduct and direct research and development
activities in public and private educational settings or in the corporate
sector. Areas of emphasis are more flexible within the Curriculum and
Instruction PhD program and are developed by each student with his
or her doctoral committee.

Planned Program

To complete a doctorate degree (PhD or EdD), a minimum of 60

total credits are required for students with a master’s degree, and a
minimum of 90 total credits are required for students without a master’s
degree. A student must:

1. Complete a Unifying Curriculum and Instruction Program of
Studies Core (12-15 semester credits) and a Research and
Statistics Core (12 semester credits).

2. Complete a planned program of supporting electives, as
approved by the student’s supervisory committee.

3. Pass a written comprehensive examination. This exam must be
satisfactorily completed before the student advances to
candidacy. Advancement to candidacy also requires an approved
dissertation proposal.

4. Present at a professional conference.
5. Submit for publication an approved manuscript.

6. Complete and satisfactorily defend a doctoral research study
directed and judged by a supervisory committee of faculty.

7. Complete all final requirements, as specified by the Curriculum
and Instruction specialization, the Emma Eccles Jones College of
Education and Human Services, and the School of Graduate
Studies.

Resident Coursework

The Doctorate of Philosophy degree (PhD) requires three semesters
of full-time registration in residency with a minimum of two semesters
of consecutive residency. Completion of 33 credits in residence on the
Logan campus is required.

The Doctorate of Education degree (EdD) requires at least three
semesters in full-time residency, but they need not be consecutive.
At least two semesters must be spent on campus prior to registering
for dissertation credit. Completion of 39 credits must be completed in
residence.

It is strongly recommended that the applicant enroll on campus the first

semester after admission, so that appropriate program planning can be
completed.
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Education, Interdepartmental Doctoral Program in Curriculum and Instruction

Doctoral Residency (PhD)

The PhD requires three full-time academic semesters of residency, two
of which must be consecutive. It is the responsibility of the student’s
doctoral committee to provide guidance, supervision, and review of
the doctoral residency requirement. The purpose of residency is to
provide the doctoral student with significant time for sustained contact
with faculty members and intense attention to coursework, projects,
research, and participation in academic life. Residency is a time for
socialization into the shared community of professional life. It should
include opportunities for the student to engage in activities outside of
coursework that serve to transition the student to the new role of future
colleague.

It is difficult to accomplish these outcomes while physically distant from
the campus. Thus, doctoral programs nationwide include “residency”
requirements to assure that doctoral students, upon graduation, will be
prepared for full professional participation in academic life.

Research

Each student must complete a significant research study; present at
a professional conference; and prepare an article for publication in an
appropriate journal, based on the completed research and/or program
of study.

Financial Assistance

Students should contact department heads for all inquiries regarding
assistantships and tuition waivers. Applications for University
assistantships, fellowships, and all financial aid are processed through
department offices. For a listing of fellowships and scholarships, see
the Graduate Financial Assistance section of this catalog (pages 111-
112).
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Career Opportunities

The doctoral specialization prepares educational leaders for positions
as college and university researchers and teachers in education and
education-related fields. Recipients of the doctorate degree are also
prepared to conduct and direct research and development activities in
public or private educational agencies or in the corporate sector; teach
in community colleges, four-year colleges, and universities; serve as
supervisors and curriculum specialists in public or private educational
institutions and settings; and serve in a variety of other careers.

Administrative/Supervisory
Certificate Program

A doctorate in education is separate from the Administrative/
Supervisory Certificate (A/SC) Program; however, a student may
obtain the A/SC while pursuing the doctorate degree. Completion of
the A/SC program qualifies a person for the certificate required of
administrators and/or supervisors at any level in the public school
systems of Utah. Students desiring an Administrative/Supervisory

Certificate will need to take courses in addition to those required for the
PhD and EdD degree.

Emma Eccles Jones
College of Education and
Human Services Courses

Education courses are listed under the EDUC prefix, pages 546-547
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Department of Electrical and Computer Engineering

Department Head: Todd K. Moon
Location: Engineering Laboratory 149
Phone: (435) 797-2840

FAX: (435) 797-3054

E-mail: info@ece.usu.edu

WWW: http://www.ece.usu.edu

Undergraduate Advising:
Engineering Advising Center, Engineering 314A, (435) 797-2705,
isobel.roskelley@usu.edu

Graduate Program Coordinator:
YangQuan Chen, Engineering Laboratory 216, (435) 797-0148,
yqchen@ece.usu.edu

Degrees offered: Bachelor of Science (BS), Master of Science (MS),
and Doctor of Philosophy (PhD) in Electrical Engineering; BS and MS
in Computer Engineering; Master of Engineering (ME)

Graduate specializations: ME—Electrical Engineering, Computer
Engineering

Undergraduate Programs

Department Mission Statement

The mission of the Department of Electrical and Computer Engineering
is to serve society through excellence in learning, discovery, and
outreach. Undergraduate and graduate students are provided with an
education in electrical and computer engineering, while developing
attitudes, values, and vision preparing them for lifetimes of continued
learning and leadership in their chosen careers. Through research the
department strives to generate and disseminate new knowledge and
technology for the benefit of the State of Utah, the nation, and beyond.

Program Description

The ECE Department offers a balanced curriculum of classwork,
laboratory work, and design experiences to prepare students for
careers as practicing engineers. The Bachelor of Science programs
in Electrical Engineering and Computer Engineering are accredited
by the Engineering Accreditation Commission of ABET. The research
program of the department, which includes undergraduates as well
as graduate students, is internationally acclaimed in the fields of
aerospace instrumentation and measurements, image compression,
communications, electromagnetics, controls, and robotics.

Program Objectives

The educational objectives of the Electrical Engineeering and
Computer Engineering programs at Utah State University are as
follows:

To provide students with:

1. Education in the fundamental sciences and mathematics that
underlie engineering, with a general breadth and depth in
engineering analysis and design.

2. Awareness of current technology and the fundamental

background to enable them to stay informed and become adept at
new technologies.
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3. The ability to put ideas into practice through effective
analysis, problem solving, requirements development, design,
and implementation.

4. A broad awareness of the world around them through general
education, preparing them to achieve their potential and
contribute through their professional and personal lives.

5. The foundation of communications and teamwork skills, as well
as professional attitudes and ethics.

Electrical Engineering

Each Electrical Engineering student is given a solid foundation in
electricity, electronics, signals, and systems, with individual practical
experience. Upon this basic foundation, the students then build
expertise in advanced areas, stressing actual design practice, to
prepare them for productive engineering careers. The focus areas
can be categorized into the following: analog and digital electronics,
controls, signal processing, communications, electromagnetics,
microwaves, and space systems.

Computer Engineering

Building on a solid curriculum in computing hardware and software,
the Computer Engineering program begins with a strong foundation
in electricity, digital logic design, and computer science, then leads
into advanced software engineering and microcomputer systems.
Advanced courses provide experience in formal design methods,
high-performance architectures, data communications, concurrent
programming, and real-time and embedded systems. Students are
also required to complete advanced course sequences in computer
science.

Students in the BS programs in both electrical engineering and
computer engineering are permitted and encouraged to take courses
in the other program. Many courses, such as controls, digital signal
processing, and robotics, draw heavily on skills in both areas.

Assessment

In addition to the regular national accreditation, the ECE Department
employs a number of means to assess the quality of departmental
programs. The primary indicator is the success of ECE graduates in
obtaining professional employment. At intervals following graduation,
the department keeps track of student placement. Other major tools
include annual quantitative assessment of program objectives, semi-
annual reviews of the curriculum and facilities by the ECE Industrial
Advisory Board, interviews of undergraduate and graduate students
upon completion of their programs, regular monitoring of faculty
members by peers, and surveys of ECE graduates working in industry.

Requirements

Prior to entry into the upper-division classes, the student must meet
the standards for entry into the Professional Engineering Program.
Additional information concerning these items is given in the College
of Engineering write-up (pages 132-133). It is the responsibility of
students to be aware of these rules and procedures; however, advisor
assistance is available.
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Department of Electrical and Computer Engineering

Admission to Pre-Professional Program
Admission requirements for students desiring to major in Electrical
Engineering or Computer Engineering are the same as those
governing admission to the College of Engineering (see page 131),
except that students must also be “calculus ready.” That is, they must:
(1) achieve a score of 27 or higher on the math ACT test; (2) complete
MATH 1050 and 1060 or MATH 1210; or (3) achieve an AP score of at
least 3 on the AB Calculus or BC Calculus test.

Bachelor of Science in Electrical Engineering
The program leading to a Bachelor of Science degree in electrical
engineering is nominally a four-year program. The required program
consists of a basic foundation of mathematics, science, computer
science, engineering fundamentals, and laboratory and design
experiences. Elective courses providing for one or more areas of
technical focus, communication skills, and University Studies complete
the program and prepare students for productive and rewarding
careers in the electrical engineering profession.

Bachelor of Science in Computer Engineering
The program leading to a Bachelor of Science in computer engineering
is nominally a four-year program. The required program consists

of a basic foundation of mathematics, science, computer science,
engineering fundamentals, and laboratory and design experiences.
Elective courses providing for one or more areas of technical focus,
communication skills, and University Studies complete the program
and prepare students for productive and rewarding careers in the
computer engineering profession.

Required Courses

Required courses are shown in the accompanying paragraphs;
however, because of differences in high school or transfer student
preparation, it is strongly recommended that students meet with the
college academic advisor to plan a detailed semester-by-semester
schedule for completing the preprofessional requirements. Particular
attention must be paid to course prerequisites, requiring some students
to take longer than four semesters to complete the preprofessional
program. Students transferring into the department should consult with
the college academic advisor for transfer credit evaluation and proper
placement in the curriculum.

AP and CLEP credit may be used to meet some of the required
technical and University Studies courses. Details concerning courses
acceptable as electives are available from the Electrical and Computer
Engineering Department.

Electrical Engineering

Pre-professional Program

Suggested Semester Schedule (126 credits)

Freshman Year (30 credits)

Fall Semester (15 credits)

MATH 1210 (QL)* CalCUIUS .....ocueiiiiiiiiiiciiecee e 4
CS 1400* Introduction to Computer Science—CS 1 .......cccceeviiereennenn. 3
ECE 1000* Introduction to Electrical and Computer Engineering .........
University Studies Breadth courses............cccoiiiiiiniiiiiiiie e

Spring Semester (15 credits)

MATH 1220 (QL)* Calculus H........cciiiiiiiiiiicee e
CS 1410 (Ql)* Introduction to Computer Science—CS 2...........ccoc.......
PHYS 2210 (Ql)* General Physics—Science and Engineering |
ECE 2700* Digital CirCUItS........ccueitieiiieiie et
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Sophomore Year (32-33 credits)
Fall Semester (16 credits)

MATH 2210 (QI)* Multivariable Calculus............ccccceiiniiiiiinieeeee. 3
MATH 2270 (QI)* Linear Algebra..........ccccooiiiiiiiiiiiicicceeeeeeeen 3
PHYS 2220 (BPS/Ql)* General Physics—

Science and Engineering Il ..........cccoeviiiiiiniiini e 4
University Studies Breadth courses...........ccccoviiiiiie i 6

Spring Semester (16-17 credits)

MATH 2280 (Ql)* Ordinary Differential Equations..............ccccocveveenen. 3

ECE 2250* Electrical CirCUItS .........ccoriiiiiiiriieieeeeeree e 4

ENGL 2010 (CL2)* Intermediate Writing: Research Writing in a
Persuasive MOde...........cooiiiiiiiiiiiec e

Technical Elective course .

University Studies Breadth course ...........ccccovoiiiiiniiinciccee 3

*These classes are required for admission to the Professional Engineering Program (PEP).
Courses are listed under the semesters in which they best fit.

Professional Program

Because of the variations in schedules, it is recommended that
students meet with an advisor to work out a schedule for their junior
and senior years. The following courses are required for students
selecting the Professional Program in Electrical Engineering.

Suggested Semester Schedule
Junior Year (33-34 credits)!
Fall Semester (17 credits)

ECE 3620 Circuits and Signals ...........cccocieriiriieiiieee e 3
ECE 3710 Microcomputer Hardware and Software..............cccccceevueeenn. 4
ECE 3810** Engineering Professionalism
ECE 5530 Digital System Design........cccccuveriirieinieeiee e
ENGL 3080 (CI)** Introduction to Technical Communication................. 3
MATH 5710 Introduction to Probability.............cccociiiiiniiiiii, 3
Spring Semester (16-17 credits)
ECE 3410 MicroelectroniCs | .........ccccveiiiiieiiiie e 4
ECE 3640 Signals and SyStems...........ccccveriirieiiieiiic e 3
ECE 3870 Electromagnetics l...........ccooviiiiniiiiiciiec e 4
Math/Science elective COUrSe...........couiiiiiiiiiiiici e 3
University Studies Depth Humanities and Creative Arts

(DHA) COUISE ...ttt 2-3

Senior Year (29-30 credits)
Fall Semester (15 credits)
ECE €leCtive COUISES .......uoiiiiiiieiiiie et 15

Spring Semester (14-15 credits)

ECE 4850 (CI)*** Engineering Communications..............cccceeeeveeennennn. 2
ECE €leCtiVe COUMSES ......uuiiiiiiiieiiie et 6
University Studies Depth Social Sciences (DSS) course............c.cc....... 3
ECE Capstone COUISE™ ™ ... .. eiee et 3-4

1Some of the junior classes can be delayed until the senior year, but this may limit a student's
choice of electives during his or her senior year.

**ENGL 3080 and ECE 3810 must be taken concurrently.

***ECE 4850 and a capstone course must be taken during the same semester.

Capstone Courses (select 3-4 credits)
ECE 4840 (Cl) Engineering Design (F,Sp) .....ccccevveeiiiniieienieeeeeen
ECE 5240 Space System Design (Sp)......cccovvreerreeiiieniciiienieeneeeen
ECE 5340 Mobile RODOLS (F).....ccoviuiiriiiiiiiiiiiieicc e
ECE 5770 Microcomputer Interfacing (Sp)...
ECE 5930 ST: Optical Systems (F) ......ccccveriiriiinieeiieneeeeeeeeseeeen
ECE 5930 ST: Digital Radio (ECE 5660 or 5810 should be

taken concurrently) (SP) ...cceeeoierieiiieni e 3

237



Department of Electrical and Computer Engineering

Technical Elective Courses (select 28 or more credits)

Electrical Engineering Electives (select 21-25 credits)

ECE 3720 Microcomputer Systems Programming (Sp) ......cccccoeeevieeenn. 3
ECE 4650 Optics | (F)

ECE 4680% OpticS Il (SP).c.veeverreriieirieiieniinieie et 3
ECE 4740 Computer and Data Communications (F) ..........cccccceeniieenn. 3

Also, any ECE 5000-level course (including ECE 5930 when topic
relates to electrical engineering) may be counted as an Electrical
Engineering Elective.

Math and Science Electives (select 3-7 credits)

MATH 3310 Discrete Mathematics (F,Sp,Su)......ccccoeiieiiniiiiiniiieiieenn. 3
MATH 4200 (Cl) Foundations of Analysis (F,SP).......cccceriureiiniieernninnnn. 3
MATH 4310 (CI) Introduction to Algebraic Structures (F,Sp)................ 3

MATH 5210 Introduction to Analysis | (F)
MATH 5220 Introduction to Analysis Il (SP)......ccccoceeiiiieiiiiiiirieeeieenn
MATH 5270 Complex Variables (Sp)........cceureeeiriieeiiiieeiiee e
MATH 5310 Introduction to Modern Algebra (Sp) ...

MATH 5340 Theory of Linear Algebra (F) .......ccooooeiiiiiiiiiiiieee 3
MATH 5410 Methods of Applied Mathematics (F)........cccocoeviiiieiiiieenn. 3
MATH 5420 Partial Differential EQuations (Sp) .......ccccceveriieriiiiieninieenn. 3
MATH 5460 Introduction to the Theory and Application of Nonlinear
Dynamical SyStemMS (SP) ...ceeeeueeiiiiieiiiiee it 3
MATH 5510 Introduction to Topology (Al F) ......cceeeiiiiiiiiiiiiieeeieene 3

MATH 5610 Computational Linear Algebra and Solution of Systems
Of EQUALIONS (F) ...
MATH 5620 Numerical Solution of Differential Equations (Sp) ..
MATH 5720 Introduction to Mathematical Statistics (Sp).........cccceeuveenn.
MATH 5760 Stochastic Processes (F) ........cccccriiiiiiiiiniiiieeeieeeieen
AP Biology
BIOL 1610 Biology | (F)..cooveeiiiiieieiieeieiteeeesiee et
BIOL 2420 Human Physiology (F,Sp,SuU) .....c.ccoiiiiiiiiiiiiiiiieiiee e
BIOL 3300 General Microbiology (F,Sp) ....
AP Chemistry ..o e
CHEM 1210 Principles of Chemistry | (F,Sp)......ccceviiiiiiniiiiiiiiiiiieene
CHEM 1215 Chemical Principles Laboratory | (F,Sp)....
CHEM 1220 (BPS) Principles of Chemistry Il (F,Sp,Su) .....ccccoeevunenn. 4
CHEM 2310 Organic Chemistry | (F)......c.cooviieeiiiiiiiieeieeeee e
CHEM 3700 Introductory Biochemistry (Sp)
CHEM 3710 Introductory Biochemistry Laboratory (Sp) .........ccccveuveenn. 1
PHYS 2710 Introductory Modern PhySiCs ..........cccceeiiiiieiiiiieiiiee e
PHYS 35502 Intermediate Classical Mechanics...
PHYS 3600 Intermediate Electromagnetism...........cccccooiiiiiiiienninen.
PHYS 37003 Thermal PhySiCS ........cc.ciiiiiiiiiiiieeiieecee e
PHYS 3710 Intermediate Modern Physics
PHYS 3750 Foundations of Wave Phenomena .............cccccccoiiienn.
PHYS 4550 Advanced Classical Mechanics .............ccccooeicieniiiieennen.
PHYS 4600 Advanced Electromagnetism
PHYS 4650% OPLICS | ...cceeiviiiiiiiicieiieeesieeee e
PHYS 4680% OPLCS 1] ..ot
PHYS 4700 Quantum Mechanics |I...
PHYS 4710 Quantum Mechanics Il............cccooiiiiiiiiiii,

WILD 2200 (BLS) Ecology of Our Changing World (F,Sp)..........cccceeuu. 3
Technical Electives (select 0-4 credits)

CS 2420 (Ql) Algorithms and Data Structures—CS 3 (F,Sp,Su)........... 3
CS 2450 (CI) Introduction to Software Engineering | (Sp)........cccceeuveeen. 3
CS 2810 Computer Systems Organization and Architecture | (F,Sp)....3
CS 3100 Operating Systems and Concurrency (F,Sp)......ccccoecveeerineenn. 3

CS 3450 Introduction to Software Engineering Il (F)
CS 4700 Programming Languages (F,SP)......cccccuuerearieernieeeenieee e
CS 5000 Theory of Computability (SP).....cccccveeerueriiiieeeiiee e
CS 5050 Advanced Algorithms (F,SP) ......coovueeeiiiiieiiie e
CS 5100 Graphical User Interfaces and Windows Programming (Sp)..4
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CS 5200 Distributed and Network Programming (F).........ccccoovieieennnen. 4
CS 5300 Compiler Construction (F)
CS 5370 Advanced Software Engineering (Sp).......cccocervvereercrieneennn. 3
CS 5400 Computer Graphics | (SP)......ccocveerviriieerieeiie e 4
CS 5450 Multimedia Systems (Sp)
CS 5500 Parallel Programming (SpP) .....cccoeervrrmieereeeieenieenieenreeneeeeee 3
CS 5600 Al: Problem Solving and Expert Systems (F) ........ccccceveeeen. 3
CS 5650 CVPRIP I: Computer Vision, Pattern Recognition, and

Image Processing (F) .......couuiiiiiiiiiieeeee e 3
CS 5700 Object-Oriented Software Development (F)........ccccocvveveeneen. 3

CS 5800 Introduction to Database Systems (F)
CS 5850 Systems ANalysiS (SP)...cccueerrirrririiieniieiiee e
CEE 4200 Engineering ECONOMICSs (F)......ccooviriiiiiiiiiiiiicciceeeecen
ECE 4250 Internship/Co-op (F,Sp,Su)

ENGR 20102 Engineering Mechanics Statics (F,Sp) .......ccccevvviverenenne. 2
ENGR 2030 Engineering Mechanics Dynamics (F,Sp,Su)..........ccc...... 3
ENGR 2140 Strength of Materials (F,Sp,Su)

ENGR 5500 High Performance Computing for Engineers (F)............... 3
MAE 2160 Material Science (F,SP) .....ccvecvverririienieeiee e 3
MAE 2300° Thermodynamics | (SP,SU)......ccccerverrrieieiiiieneeeeneeeene 3

2Students cannot receive credit for both Engineering Mechanics and Analytical Mechanics.
3Students cannot receive credit for both Engineering Thermodynamics and Thermal Physics.
“Students cannot receive credit for both ECE Optics and PHYS Optics.

Computer Engineering

Pre-professional Program
Suggested Semester Schedule
Freshman Year (30-31 credits)
Fall Semester (15-16 credits)

MATH 1210 (QL)* CalCulus l......c.ccoiiiiiiiiiiiieieecce e
CS 1400* Introduction to Computer Science—CS 1

CS 1405 Introduction to Computer Science—CS 1 Lab .................... 1)
ECE 1000* Introduction to Electrical and Computer Engineering ......... 2
University Studies Breadth courses..........ccccoviiiiiiiei i 6

Spring Semester (15 credits)

MATH 1220 (QL)* Calculus H.......coiiiieieieeeeee e 4
CS 1410 (Ql)* Introduction to Computer Science—CS 2...................... 3
PHYS 2210 (Ql)* General Physics—Science and Engineering | .......... 4
ECE 2700* Digital CirCUItS........cccueriiiiiiiiiieiiieeecee e 4

Sophomore Year (31-32 credits)
Fall Semester (16 credits)
ENGL 2010 (CL2)* Intermediate Writing: Research Writing

iN @ Persuasive MOdE..........coocuiiiiiiiieiiie e
CS 2420 (Ql)* Algorithms and Data Structures—CS 3....
MATH 2270 (QI)* Linear Algebra..........cccooiiiiiiiniiiieeeeeeen
PHYS 2220 (BPS/Ql)* General Physics—

Science and Engineering Il ..........cccoiiiiiiiniineec e 4
University Studies Breadth course ...........ccccooviiiiiniiiicicnees 3

Spring Semester (15-16 credits)

MATH 2280 (Ql)* Ordinary Differential Equations............c.ccccoceeveennen. 3
MATH 3310 Discrete Mathematics...........ccooceeeiiiiieiiieeeee e 3
ECE 2250* Electrical Circuits
Technical EIECLIVE COUISE .......coeiuiiiiiiee e
University Studies Breadth course ...........ccccviiiiiniiiicicc e, 3

SStudents desiring a Computer Science minor must take CS 1405 as a freshman. The rest
of the minor is built into the curriculum. This lab is not required for the Computer
Engineering major.

*These classes are required for admission to the Professional Engineering Program (PEP).
Courses are listed under the semesters in which they best fit.
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Professional Program

Suggested Semester Schedule

Because of the variation in schedules, it is recommended that students
meet with an advisor to work out a schedule for their junior and senior
years. The following courses are required for students selecting the
Professional Program in Computer Engineering.

Suggested Semester Schedule

Junior Year (33 credits)®

Fall Semester (17 credits)

CS 3100 Operating Systems and CONCUITENCY.........ccceerueerrnieeenieeenn.
ECE 3620 Circuits and Signals ...........cccceiiiiiiriiiiieiieeeeee e
ECE 3710 Microcomputer Hardware and Software.
ECE 3810** Engineering Professionalism.............cccccoeiiiiiiiiiiinenen.
ECE 5530 Digital System Design ..........cccceeiiiieiiiiieiiie e

ENGL 3080 (Cl)** Introduction to Technical Communication................. 3
Spring Semester (16 credits)

ECE 3410 Microelectronics | ..........cccooveeiiiiiiiiiieiiicii e 4
ECE 3640 Signals and Systems...........cccceeiiieiiniieeiniiee e 3
ECE 3720 Microcomputer Systems Programming...........cccceeveeeiineenn. 3

MATH 5710 Introduction to Probability
University Studies Breadth Course ..........cocceeiiiiiiinii e

Senior Year (30-33 credits)

Fall Semester (16-17 credits)

ECE 4740 Computer and Data Communications............ccccceeeveeeiieeenn. 3
High-Level Technical Elective course
Computer Science elective COUrSe...........ouiiiiiiiiiiiiiiee e

Computer Engineering elective CoUrse............ccooviiiiiiiiiiiiieiiiieeeeenn 3
University Studies Depth Humanities and Creative Arts

(DHA) COUISE ...ttt ettt ettt ettt eneas 2-3
Spring Semester (14-16 credits)
ECE 4850 (Cl)*** Engineering Communications.............cccccceeeveeneennnen. 2
High-Level Technical Elective Course.............ccooueiiiiiieiiiiee e 3-4
Math/Science elective course
University Studies Depth Social Sciences (DSS) course............cccc....... 3
ECE Capstone COUMSE™ ™ ™ .........oiiiiiieiieaiie ettt 34

6Some of the junior classes can be delayed until the senior year, but this may limit a student’s
choice of electives during his or her senior year.

**ENGL 3080 and ECE 3810 must be taken concurrently.

***ECE 4850 and a capstone course must be taken during the same semester.

Capstone Courses (select 3-4 credits)

ECE 4840 (Cl) Engineering Design (F,SpP) .....cccoeereranieiiraiie e 3
ECE 5240 Space System Design (Sp)
ECE 5340 Mobile RODOLS (F)....ccvririiriiiiieiiesenie e 4
ECE 5770 Microcomputer Interfacing (Sp).......ccceeveererrireniesieenieeennn 4
ECE 5930 ST: Optical Systems (F) .....cccooieiiieiieiiieiie e 3
ECE 5930 ST: Digital Radio (ECE 5660 or 5810 should be

taken concurrently) (SP) ...coeeeeeiieii et 3

High-Level Technical Elective Courses

(select 14-17 credits)

Students must complete a total of at least 14 credits within high-level
technical electives. Courses listed in this departmental section as
Computer Engineering Electives or Computer Science Electives may
be used to fulfill this requirement. Also, courses having an ECE or CS
prefix, which are numbered at the 5000 level, may be used as high-
level technical electives.
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Technical Elective Courses (select 20 or more credits)

Computer Engineering Electives (select 3-13 credits)

ECE 5320 MechatroniCs (SP).....cceoueerrerririniienieeareenee et
ECE 5640 Real-Time Processors (Sp)
ECE 5740 Concurrent Programming (F) ........cocoeviiininiiinicnicneceen 3
ECE 5750 High-Performance Microprocessor Architecture (Sp)........... 3
ECE 5770 Microcomputer Interfacing (Sp)
ECE 5780 Real-Time Systems (F) ......ccccceeiiiiiiiniiiiienec e

Computer Science Electives (select 4-14 credits)
CS 5100 Graphical User Interfaces and Windows Programming (Sp)..4

CS 5200 Distributed and Network Programming (F)........ccccccecvieniennen. 4
CS 5400 Computer Graphics | (SP).......cccveruiimieiiieiiieiiese e 4
Math and Science Electives (select 3-6 credits)

MATH 2210 (Ql) Multivariable Calculus (F,Sp,Su) .....cccoovvevreieenenenne 3
MATH 4200 (Cl) Foundations of Analysis (F,Sp)......c.cccueueereiriieneennen. 3
MATH 4310 (CI) Introduction to Algebraic Structures (F,Sp)................. 3

MATH 5210 Introduction to Analysis | (F)
MATH 5220 Introduction to Analysis Il (SP)......cccceceeriiriiinicniienieee,
MATH 5270 Complex Variables (Sp)........cccocvemieiiiiniiiieneeiec e
MATH 5310 Introduction to Modern Algebra (Sp) .
MATH 5340 Theory of Linear Algebra (F) .......ccccooeviiniiiiiiieeeeee
MATH 5410 Methods of Applied Mathematics (F).........ccccocveriniiennene
MATH 5420 Partial Differential Equations (Sp) ......c.cccvvevrvieniiiieennens
MATH 5460 Introduction to the Theory and Application of Nonlinear

Dynamical SyStems (SP) ....cccueerveriieriieiierie et 3
MATH 5510 Introduction to Topology (Alt F) .....ccccveeiiiniiiiiiiiieeeieene 3
MATH 5610 Computational Linear Algebra and Solution of Systems

Of EQUATIONS (F) .cuviiiiiiiiieiee e
MATH 5620 Numerical Solution of Differential Equations (Sp) .............
MATH 5720 Introduction to Mathematical Statistics (Sp)........cc.ccveveeenns
MATH 5760 Stochastic Processes (F) ......ccccovcieveiiiiniiiiieieeeeee
AP Biology
BIOL 1610 BiolOgy | (F)..ccveeieieeeieieeiesieee et
BIOL 2420 Human Physiology (F,Sp,Su)........ccceviiriiiiniiiiiciieeecieene
BIOL 3300 General Microbiology (F,Sp) ..
AP ChemMISTIY ..o
CHEM 1210 Principles of Chemistry | (F,Sp).....ccccceerviriiiniiiieeniceee.
CHEM 1215 Chemical Principles Laboratory | (F,Sp)
CHEM 1220 (BPS) Principles of Chemistry Il (F,Sp,Su) .......ccccceveenen. 4
CHEM 2310 Organic Chemistry | (F)........cccooiimiiiiiniiiieceee e
CHEM 3700 Introductory Biochemistry (Sp)
CHEM 3710 Introductory Biochemistry Laboratory (Sp) .......c.cccceeeeeee. 1
PHYS 2710 Introductory Modern PhysSiCs .........ccccccooiiniiiiiieniieieeceene
PHYS 35507 Intermediate Classical Mechanics....
PHYS 3600 Intermediate Electromagnetism.............ccccooviviiniinneennen.
PHYS 37008 Thermal PhySiCS........cccoiiiiiiiiiiiiiiericcee e
PHYS 3710 Intermediate Modern Physics
PHYS 3750 Foundations of Wave Phenomena ..........cc.ccoocveniinieenenn.
PHYS 4550 Advanced Classical Mechanics ...........ccccvvvvicienciinneennen.
PHYS 4600 Advanced Electromagnetism
PHYS 4650° OPLICS | ...ooeiiieiieieiceiieeesie e
PHYS 4680° OPLCS 1 ...ceiiiiiiiieeeeeeseeee e
PHYS 4700 Quantum Mechanics |
PHYS 4710 Quantum Mechanics Il.........c.coociiiiiiiiiiiiiceeeen

WILD 2200 (BLS) Ecology of Our Changing World (F,Sp)..........ccccuc.... 3
Technical Electives (select 0-3 credits)

CS 2450 (CI) Introduction to Software Engineering | (Sp).........ccccceeeee. 3
CS 3450 Introduction to Software Engineering Il (F)........c.ccccocivieennen. 3
CS 2810 Computer Systems Organization and Architecture | (F,Sp)....3
CS 4700 Programming Languages (F,Sp)........ccceuverieirieineennieneennenn 3

CEE 4200 Engineering Economics (F)
ECE 4250 Internship/Co-0p (F,SP,SuU).....c.ccovuiriiiniiiiiiniceeeneeieeen
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ENGR 2010 Engineering Mechanics Statics (F,Sp) .......cccccceeveirneennen.
ENGR 2030 Engineering Mechanics Dynamics (F,Sp,Su)...
ENGR 2140 Strength of Materials (F,Sp,Su)......cccccceiiiniiiniiniieenen.
MAE 2160 Material Science (F,SP) .....ccvocveeriiriiiiieeiie e
MAE 2300 Thermodynamics | (Sp,Su)
ENGR 5500 High Performance Computing for Engineers (F)............... 3

Any upper-division (3000, 4000, or 5000 level) ECE class not required
by the major may also be used as a Technical Elective course.
However, specific courses must be approved in writing before the
student registers for the course.

7Students cannot receive credit for both Engineering Mechanics and Physics Mechanics.

8Students cannot receive credit for both Engineering Thermodynamics and Physics
Thermodynamics.

9Students cannot receive credit for both ECE Optics and PHYS Optics.

Minors

Students should have all minors approved by the minor department.
Minors may be filled by using the Technical Electives credits for
courses in the chosen minor area. All courses required for the minors
must be completed with grades of C- or better.

Mathematics Minor

Required courses include:

MATH 1210 (QL) Calculus | (F,SP,SU) .c.eoveeirrieereeie e
MATH 1220 (QL) Calculus Il (F,SP,SU) ...covveeiriiiirrieie e
MATH 2210 (Ql) Multivariable Calculus (F,Sp,Su)..
MATH 2270 (QI) Linear Algebra (F) ......cccoeriiriiiiiieiiencceceeeeeen
MATH 2280 (Ql) Ordinary Differential Equations (Sp) .......ccccocvrveenenen. 3
Two additional courses (6 credits) numbered above 4000, excluding
MATH 4300, 4400, 4500, 5570, and 5580, are also required.

Physics Minor

PHYS 2210 (Ql) General Physics—Science and Engineering | ............. 4
PHYS 2220 (BPS/Ql) General Physics—Science and Engineering Il....4
Students must also select 10 credits from PHYS 2500, 2710, and/

or PHYS courses at the 3000 level and above (nof to include PHYS
courses designated as USU Depth courses).

Computer Science Minor

A minimum of 16 credits (with a cumulative GPA of 2.5 or higher and

a C- or better in each class) is required. Students must complete the
following courses:

CS 1400 Introduction to Computer Science—CS 1 (F,Sp,Su)............... 3
CS 1405 Introduction to Computer Science—CS 1 Lab (F,Sp,Su)........ 1
CS 1410 (Ql) Introduction to Computer Science—CS 2 (F,Sp,Su) ....... 3
CS 2420 (Ql) Algorithms and Data Structures—CS 3 (F,Sp,Su)........... 3
Students must also complete two additional computer science classes.
At least one of these two classes must be numbered at the 3000 level
or above. Students should contact the Computer Science Department
for information about classes that may not be used toward the
Computer Science Minor.

Other minors should be approved by the minor department.

Student Research Opportunities

Undergraduate students are extensively involved with research
activities in the department. Electrical engineering majors and
computer engineering majors have presented papers at research
conferences and have won prizes. They have also designed satellites
for deployment from the space shuttle. Electrical and Computer
Engineering faculty members are dedicated to helping students and
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providing a challenging and interesting learning atmosphere. For
additional information, see the Research section under Graduate
Programs (page 242).

Departmental Honors

Students who would like to experience greater academic depth within
their major are encouraged to enroll in departmental honors. Through
original, independent work, Honors students enjoy the benefits of
close supervision and mentoring, as they work one-on-one with faculty
in select upper-division departmental courses. Honors students also
complete a senior project, which provides another opportunity to
collaborate with faculty on a problem that is significant, both personally
and in the student’s discipline. Participating in departmental honors
enhances students’ chances for obtaining fellowships and admission
to graduate school. Minimum GPA requirements for participation

in departmental honors vary by department, but usually fall within

the range of 3.30-3.50. Students may enter the Honors Program at
almost any stage in their academic career, including at the junior (and
sometimes senior) level. The campus-wide Honors Program, which is
open to all qualified students regardless of major, offers a rich array of
cultural and social activities, special classes, and the benefit of Honors
early registration. Interested students should contact the Honors
Program, Main 15, (435) 797-2715, honors@usu.edu. Additional
information can be found online at: http://www.usu.edu/honors/

Financial Support

Scholarships, assistantships, grants-in-aid, and work-study programs
are available through the University. In addition, the department
employs undergraduate and graduate students to assist in engineering
research and development.

Concurrent BS/Master’s Program

The concurrent BS/Master’s program allows engineering students

to begin taking graduate-level classes during their senior year. This
permits them to complete requirements for both the BS degree and the
master’s degree concurrently in five years. Students in this program
have a greater selection of graduate courses, since many graduate
courses are taught during alternate years. In addition, the student’s
senior design project could be a start for a graduate design project

or thesis. Both the BS and the master’s degree can generally be
earned with 150 total credits. The department requires that students
have a minimum GPA of 3.3, both overall and during the last 60
semester credits, in order to qualify for acceptance into the concurrent
BS/Master’s program. (For more information, see the College of
Engineering section of this catalog, pages 133-134.)

Additional Information

For more information about Bachelor of Science requirements and
the sequence in which courses should be taken, see the major
requirement sheet, available from the Electrical and Computer
Engineering Department, or online at:
http://lwww.usu.edu/majorsheets/
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Graduate Programs

Admission Requirements

See general admission requirements on pages 36-37. Applicants

with a bachelor’s degree in Electrical or Computer Engineering from
an ABET accredited program and having a 3.1 GPA or better can
generally be admitted without restriction. Additional coursework in
electrical and computer engineering fundamentals may be required in
individual cases. Students must take the general GRE exam; however,
the subject GRE is not required. All graduate students are expected

to have a working knowledge of a high-level computer language
(preferably C or C++).

Applications may be considered throughout the year. However,
students desiring financial aid should submit application materials by
January 1 to be considered for the following fall semester and July 1 to
be considered for the following spring semester.

No applications will be considered until all required information
arrives in the office of the School of Graduate Studies.

Degree Requirements

Specific requirements for the ME, MS, and PhD degrees are outlined
below; these are in addition to the general requirements of the School
of Graduate Studies.

Master of Engineering (ME) and
Master of Science (MS)

The ME degree is based on coursework and is designed to give
graduates a strong practical foundation. The MS degree requires
substantial thesis or project work in a specific area and prepares
students for advanced study or advanced work in that area. The MS
degree has two options. Under Plan A, the student completes a thesis.
Under Plan B, the student prepares an engineering project report.

If a student initially chooses an MS degree, changing to the ME degree
is only possible by approval of the major professor, ECE graduate
committee, and the department head.

The MS and ME degrees require successful completion of 30 credits
of 5000-level or above coursework in a program approved by the
student’s supervisory committee, with the following stipulations:

Master of Science (Electrical Engineering)

1. At least 3 credits of ECE coursework must be completed at the
7000 level.

2. At least 12 credits of ECE coursework (excluding thesis and
ECE 6800 seminar) must be completed at or above the 6000
level.

3. MS Plan A students must complete 6 credits of Thesis Research
(ECE 6970).

4. MS Plan B students must complete 3 credits of Thesis Research
(ECE 6970) and 3 credits of Design Project (ECE 6950).

5. No more than 15 credits of ECE 5000-level courses, Independent
Study courses, or non-ECE courses may be applied toward the
MS in Electrical Engineering degree.

6. MS students must have a one- to two-page, double-spaced thesis
or project proposal approved by their committee when a project
has been identified.
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Master of Science (Computer Engineering)

1. At least 12 credits (excluding thesis and ECE 6800 seminar)
must be completed in Electrical or Computer Engineering.

2. At least two sequences in Electrical or Computer Engineering
or Computer Science, with at least one of the sequences in core
Computer Engineering courses, must be completed.

3. MS Plan A students must complete 6 credits of Thesis Research
(ECE 6970).

4. MS Plan B students must complete 3 credits of Thesis Research
(ECE 6970) and 3 credits of Design Project (ECE 6950).

5. No more than 15 credits of ECE 5000-level courses or
CS 5000-level courses, or non-ECE/CS courses, or Independent
Study courses may be applied toward the MS in Computer
Engineering degree.

Master of Engineering (Electrical Engineering
or Computer Engineering Specialization)

To obtain the specialization in Electrical Engineering or Computer
Engineering, at least 9 credits of ECE coursework must be taken in the
desired specialization area.

1. At least 18 credits of ECE coursework must be completed at or
above the 5000 level.

2. At least one ECE depth course (having a graduate-level
prerequisite) is required.

3. At least 15 credits of 6000-level or above coursework (excluding
ECE 6800) are required.

4. No more than 15 credits of ECE 5000-level or Independent Study
courses may be applied toward the ME degree.

5. At least 3 credits of Professional Experience (ECE 6250
Internship or a lab-intensive course) are required. Only 3 credits
of ECE 6250 Internship are allowed and must have prior approval.

6. A maximum of 12 credits outside of the Electrical and
Computer Engineering Department may be allowed, based upon
a comprehensive academic plan. Courses must be approved by
the Master of Engineering advisor.

All Master’s Students

1. One credit of ECE 6800 (Electrical Engineering Colloquium) must
be completed as soon as possible.

2. Each master’s student must form a committee and have a
program of study approved by the end of his or her first semester.

3. Any exceptions to the master’s requirements must be approved
by the student’s committee and the ECE Graduate Committee.

A course in technical and professional writing, or equivalent writing
experience, is required for MS students prior to beginning the thesis.
This may be fulfilled as a requirement for a bachelor’s degree. MS
students may, at the discretion of their supervisors, be required to hire
an editor to bring the thesis or paper into acceptable form.

Doctor of Philosophy

To qualify for a PhD degree, a student is expected either to complete
at least 51 credits of coursework beyond the requirements for a BS
degree; or to complete at least 21 credits of coursework beyond

the requirements for an MS degree, plus complete enough credits

of dissertation research to have a total of 90 credits beyond the

BS degree or 60 credits beyond the MS degree. Completion of this
coursework generally requires three semesters of study beyond the
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MS degree, and allowing up to 18 credits beyond the BS degree being
taken in courses outside the Electrical and Computer Engineering
Department.

After a student has completed at least 18 credits of coursework beyond
the MS degree, he or she must pass a comprehensive examination
based on graduate-level courses, as well as pass a dissertation
research proposal defense. The comprehensive examination will be
given only after a student has applied and received permission to

take the exam. Near the end of the program, the results of the original
(publishable) research work will be presented and publicly defended as
a dissertation.

For further information, visit the departmental website at:
http://www.engineering.usu.edu/ece/

Research
The department conducts extensive research through the following
centers:
1. Center for Self-Organizing Intelligent Systems (CSOIS)
2. Information Dynamics Laboratory (IDL)
3. Space Dynamics Laboratory (SDL)
4. Anderson Center for Wireless Teaching and Research
5. Rocky Mountain NASA Space Grant
6. Center for Advanced Imagery LADAR (CAIL)
7. Micron Research Center
8. CHAMP

Research activities include: robotics, control systems, digital system
design, computer networks, concurrent systems, antennas, space
systems, image processing, digital signal processing, wireless
communications, acoustics, electromagnetic compatibility, and LADAR
systems.

Financial Assistance

All applicants who are accepted academically are automatically
considered for financial aid. Many successful graduate students in the
department do receive some level of financial aid during their degree
program.

Electrical and Computer
Engineering Faculty

Professors

Doran J. Baker, electromagnetics, infrared measurements, engineering
systems in space

H. Scott Hinton, photonic switching

Todd K. Moon, communications and signal processing

Charles M. Swenson, space science and space engineering

Adjunct Professor
Heng-Da Cheng, pattern recognition, image processing
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Trustee Professor Emeritus
Kay D. Baker, electronics, space science

Professors Emeritus

Robert W. Gunderson, control systems, pattern recognition, robotics

Ronney D. Harris, microwaves, transmission line circuits, atmospheric
modeling

William L. Jones, integrated circuits

Alan W. Shaw, electromagnetics, controls, microcomputers

Allan J. Steed, electro-optics, aerospace measurement systems

Gardiner S. “Dyke” Stiles, concurrent systems

Ronald L. Thurgood, computers, database systems

Associate Professors

Scott E. Budge, signal processing, image processing
YangQuan Chen, control systems

Jacob H. Gunther, communications and signal processing
Paul A. Wheeler, microprocessors, acoustics

Research Associate Professors
Paul D. Israelsen, integrative services, digital systems design
Robert T. Pack, geological and geomatics engineering

Adjunct Associate Professors

R. Rees Fullmer, control systems, space engineering
Ronald J. Huppi, space research

John C. Kemp, robotics, electro-optics

Tsung-Cheng Shen, physics

Gene A. Ware, computer systems

Associate Professor Emeritus
Duane G. Chadwick, remote sensors, instrumentation

Assistant Professors

Reyhan Baktur, electromagnetics

Bedri Cetiner, microwaves, electromagnetics
Koushik Chakraborty, computer engineering
Aravind Dasu, computer engineering

Brandon K. Eames, computer engineering

Wei Ren, controls

Sanghamitra Roy, computer engineering

Edmund Spencer, space science and engineering
Chris Winstead, analog VLSI

Principal Lecturers
Fon R. Brown, networking
Donald L. Cripps, control systems, robotics

Research Assistant Professor
Hui Fang Dou, precision instruments, mechatronics

Adjunct Assistant Professor
Patric L. Patterson, space research

Adjunct Research Assistant Professor
Randy J. Jost, electromagnetic fields, solid state, microwaves

Course Descriptions

Electrical and Computer Engineering (ECE), pages 541-544
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Associate Dean/Department Head of School of Teacher Education
and Leadership: Martha T. Dever

Location: Emma Eccles Jones Education 385A

Phone: (435) 797-2225

FAX: (435) 797-0372

E-mail: teal@usu.edu

WWW: http://www.teal.usu.edu/htm/eled

Associate Department Head, Doctoral Program:
Deborah A. Byrnes, Education 399, (435) 797-0396,
deborah.byrnes@usu.edu

Associate Department Head, Elementary Education Program:
Parker C. Fawson, Edith Bowen Laboratory School 235,
(435) 797-0866, parker.fawson@usu.edu

Associate Department Head, Regional Campuses
and Distance Education:
James J. Barta, Salt Lake City, (801) 646-5570, jim.barta@usu.edu

Student Teaching Director:
Vesna Jenkins, Education 330, (435) 797-0371,
vesna.jenkins@usu.edu

Director of Advising:
Denise E. Taylor, Education 383, (435) 797-0391,
denise.taylor@usu.edu

Undergraduate Advisors:
Shannon M. Burgin, Coordinator of Recruitment, Education 377,
(435) 797-0377, shannon.burgin@usu.edu

Chad Downs, Education 378, (435) 797-3397,
chad.downs@usu.edu

Janey Stoddard, RCDE Advising Coordinator, Education 376,
(435) 797-2224, janey.stoddard@usu.edu

Shelly Wiegand, Education 375, (435) 797-0383,
shelly.wiegand@usu.edu

Degrees offered: Bachelor of Science (BS), Bachelor of Arts (BA),
Master of Science (MS), Master of Arts (MA), Master of Education
(MEd), and Educational Specialist (EdS) in Elementary Education; BS
and BA in Early Childhood Education; Kindergarten through

Grade 6 (K-6) Licensure Program. The School of TEAL administers the
Doctor of Education (EdD) and Doctor of Philosophy (PhD) programs,
with a Curriculum and Instruction specialization.

Graduate specializations: MA, MS, MEd—Early Childhood
Education; Educational Leadership; ESL Education; Gifted and
Talented Education; Math and Science Education; Middle Education;
Reading, Writing, and Language Arts; and Social Studies Education

Undergraduate Programs

Objectives

The purposes of the Elementary Education Program are:
1. To develop professional educators;
2. To advance knowledge in the field of education.

These purposes are realized through teaching, scholarly activities,
and service. The program provides leadership in the preparation of
teachers, supervisors, curriculum specialists, and other professional
personnel for careers in elementary education, early childhood
education, and middle education.
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The Elementary Education Program at Utah State University offers
nine programs leading to licensure as a teacher. In the following list,
each program name is followed by the licensure obtained (shown in
parentheses). (1) Elementary Education (grades 1 through 6);

(2) Early Childhood Education (preschool through grade 3);

(3) Elementary Education K-6 (kindergarten through grade 6);

(4) Elementary and Early Childhood Education (preschool through
grade 6); (5) Composite Elementary Education/Special Education—
Mild/Moderate (grades 1 through 6, K through 6, and Special
Education grades kindergarten through 12); (6) Composite Elementary
Education/Special Education—Severe (grades 1 through 6,

K through 6, and Special Education grades kindergarten through 12);
(7) Composite Early Childhood Education/Special Education—Early
Childhood (preschool through grade 3, and Special Education birth
through age 5); (8) Composite Elementary Education/Deaf Education
(grades 1-6, K through 6, and Master’s in Deaf Education);

(9) Composite Early Childhood Education/Deaf Education (preschool
through grade 3, and Master’s in Deaf Education).

Undergraduate Research

Undergraduate research opportunities are available with many
departmental faculty members. Interested students should contact
Francine Johnson, Associate Dean in the Emma Eccles Jones College
of Education and Human Services, (435) 797-2714,
francine.johnson@usu.edu.

Assessment
To review Elementary Education Program assessment information,
visit: http://www.teal.usu.edu/htm/eled/assessment/

University Studies Requirements

Elementary Education Majors and Early Childhood Education Majors
are required to take certain classes to fulfill the University Studies
requirements. The following sections list the specific courses to choose
from:

Computer and Information Literacy (0-3 credits)

Passing grade on six computer and information literacy related
examinations. Although no specific course is required, USU 1000 and
0SS 1400 teach the required skills.

Quantitative Literacy (QL) (3 credits)

(A grade lower than a C- will not be accepted in these courses.)

STAT 1040 (QL) Introduction to Statistics (F,Sp,Su).......ccccccerveernennnn. 3
(MATH 1050 or Math ACT score of 25 or higher is required to apply to
the Teacher Education Program.)

Breadth Requirements (18-19 credits)
Choose one course from the following to meet the BAI requirement:
ECN 1500, HIST 2700, POLS 1100, USU 1300........ccccovreeerrireerreenn. 3

Choose one course from the following to meet the BCA requirement:
MUSC 1010, USU 1330 -..eeiiieieeiieieeieeie et 3

Choose one course from the following to meet the BHU requirement:
ANTH 2210, HIST 1110, HIST 1510, PHIL 1000, PHIL 1120,
PHIL 1200, PHIL 2400, USU 1320 ......cccoiiiiieeee e 3

Choose one course from the following to meet the BSS requirement:

ANTH 1010, ANTH 2010, ASTE 2900, ENVS 2340, GEOG 1300,
GEOG 1400, JCOM 1500, NR 1010, POLS 2200, SOC 1010,
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Choose one course from the following to meet the BLS requirement:
BIOL 1010, NFS 1020, PLSC 2100, USU 1350, WATS 1200,
WILD 2200 ...ttt es 3

Choose one course from the following to meet the BPS requirement:
CHEM 1010, CLIM 2000, GEO 1010, GEO 1110, GEOG 1000,
PHYS 1040, SOIL 2000, USU 1360 .......ccceiieeereeeenieeeenie e 3

Exploration Requirement (3-4 credits)
Students in the Elementary and Early Childhood Education majors
should fulfill this requirement by completing PHYS 1200 (BPS).

Depth Education Requirements
Communications Intensive (Cl) (2 courses)

(included in major)
ELED 3000 (Cl) Foundation Studies and Practicum in Teaching and

Classroom Management Level Il (F,Sp) .......cccocuvrveniieniiniceniiens 4-6
ELED 4030 (Cl) Teaching Language Arts and Practicum Level Il
[T TR 10 ) ISR PPO 3

Quantitative Intensive (Ql) (1 course)
(A grade lower than a C- will not be accepted in this course.)
MATH 2020 (Ql)" Introduction to Logic and Geometry (F,Sp,Su).......... 3

Depth Course Requirements (4 credits minimum)
Complete at least 4 credits in approved University Studies depth
courses designated DSC, DHA, or DSS (outside of area of emphasis).

1Prerequisite: MATH 1050, Math ACT score of 25 or higher, or Math SAT score of 580 or
higher (also required to apply to the Teacher Education Program).

Requirements

Provisional Admission Process

and Requirements

More students major in Elementary Education at USU than in any other
major. Therefore, competition for admission into the program is very
keen. Due to increased demands for admission, coupled with limited
resources, a ceiling of 180 students has been placed on admissions
each year. Thus, admission to USU does not necessarily guarantee
admission into the Elementary Education Program.

Provisional admission to the Elementary and Early Childhood Teacher
Education Program is determined by (1) the student's GPA in a set

of core courses, (2) ACT scores or PPST test results, (3) the number
of credits a student has taken, and (4) successful completion of a
group assessment interview. (Additional factors to be weighted may
be gender and/or minority status consistent with applicable law.)
Additional requirements for application to the program are the CIL
(Computer and Information Literacy) exams, a speech and hearing
test, a Teacher Education Writing Exam, and a background check
through the Utah State Office of Education. Applications are accepted
each semester. Because there are typically more applicants than
there is space available, the number accepted is limited. Students
who are not accepted may reapply. Provisional admission requires
formal action by the Office of the Dean of the Emma Eccles Jones
College of Education and Human Services, as well as by the student’s
department.

Admission to the Teacher Education Program is a prerequisite for
enrollment in the major, starting with Level II. A student desiring
admission to the Teacher Education Program should file an application
in the Elementary Education Office, located in room 373 of the Emma
Eccles Jones Education Building.
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Elementary Education SODIA Program

The acronym SODIA represents the Elementary Education Teacher
Education Program. The name is derived from the initial letter of
descriptive words (Self, Others, Discipline, Implementation, and
Application) which represent emphasis placed at each level of the
program.

The elementary education SODIA program is performance-based and
field-centered. It utilizes public schools as partners in each phase

of the Teacher Education Program. SODIA is an interdisciplinary

and interdepartmental program utilizing staff members from the
Departments of Psychology; Special Education and Rehabilitation;
Family, Consumer, and Human Development; Health, Physical
Education and Recreation; Music; Art; Theatre Arts; and Instructional
Technology and Learning Sciences who work in conjunction with the
Elementary Education Program. These University faculty members
work with teachers and principals of cooperating public schools and the
Edith Bowen Laboratory School on the USU campus in an integrated
program.

Level I, Self, is represented by the “S” in the acronym SODIA. This
includes the first-level course (ELED 1010) introducing the teacher
training program at USU, exploring teaching as a career field (with
emphasis on the INTASC standards), and emphasizing the student’s
self-assessment in relation to his or her ability and desire to teach. A
minimum of 15 hours is spent observing in an elementary or middle
school classroom, completing volunteer service in other community
settings, and participating in personal development activities. In
addition, a human growth and development course (FCHD 1500) is
required. The two courses in Level | are prerequisites to applying to the
Teacher Education Program.

Level ll, Others, is represented by the “O” in the acronym SODIA. This
stands for the many “others” who make up the education community

or who have a vested interest in the education community. During

the Level Il semester, students take interdisciplinary coursework in

the social foundations of education, educational psychology, special
education, instructional technology, and their first course in teaching
reading. Additionally, they are assigned as teacher assistants in
elementary school classrooms. Entrance to Level Il requires prior
admission to the Teacher Education Program.

Level lll, Disciplines, is represented by the “D” in the acronym
SODIA. This stands for the disciplines that comprise the elementary
curriculum. During the Level Ill semester, students take 16 credits
of methods coursework, including reading, social studies, language
arts, mathematics, science, and classroom management. Students
apply what they have learned in this coursework during a five-week
practicum.

Level IV, Implementation, is represented by the “I” in the acronym
SODIA. This is the student teaching phase of the program. Student
teaching constitutes full days of actual teaching experience for the
entire semester.

Level V, Application, is represented by the “A” in the acronym SODIA.
At this level, graduates of the program make a transition into the
profession of teaching.

National INTASC Principles also receive major emphasis through
SODIA’s levels of progression. These principles are: Content
Pedagogy, Student Development, Diverse Learners, Critical Thinking,
Motivation and Management, Communication, Planning, Assessment,
Professional Development, and School/Community Development.

A student performance portfolio process (based around the INTASC
Principles) is also included.
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Continuing Status Requirements
A minimum GPA of 2.75 is required to remain in good standing and to
graduate from the program.

All students majoring in Elementary Education must be registered in
the Emma Eccles Jones College of Education and Human Services.
An advisor will be assigned from the Elementary Education Program.
Programs of professional education courses, as well as teaching
support courses and an area of emphasis, have been developed by
the Elementary Education Program and approved by the Council

on Teacher Education and the Utah State Office of Education. For a
complete description of the program and requirements for graduation
and licensure, students should visit the Elementary Education Program
website: http://www.teal.usu.edu/htm/eled/

Prior to applying for student teaching, students are required to take and
pass the Praxis Il content test (10014) with a score of 150 or higher.

Each student completes a professional semester of student teaching.
An application for student teaching must be made at least one
semester in advance, and credentials are reevaluated at that time.
Since not all student teachers can be accommodated by the schools
located within Cache Valley, placements are made on a first-come,
first-served basis. Students should be financially prepared to spend
that time off campus in the event such an arrangement is necessary.
Students must be responsible for their own transportation.

Students who carefully select their elective courses may also qualify
for a special endorsement to the basic professional teaching license.
Additional Praxis exams may be necessary for teaching minors

and endorsements. All students complete an area of emphasis in

a subject matter field, in addition to the teaching support courses.
Information concerning special endorsements and additional areas
of specialization may be obtained from the Elementary Education
Program.

Students who have teaching licenses in areas other than elementary
education may obtain the elementary license by meeting the same

or equivalent requirements for licensure expected of an elementary
education major. Those desiring to acquire a dual license should work
with an advisor from the Elementary Education Program.

All courses listed as major subject courses must be taken on an
A-B-C-D-F basis and the grade point average for these courses must
be 2.75 or better. Major subject courses passed with less than a C
grade must be repeated.

Course Requirements

Elementary Education Major (78-80 credits)
(includes Teaching Support Courses

and Emphasis)
Students majoring in Elementary Education should complete all the
following courses as indicated.

Note: Teaching License requires 2.75 cumulative Grade Point Average
(GPA). (Grades lower than a C will not be accepted in the major.)

Level | (6 credits) (2.75 GPA required in Level | courses)

ELED 1010 Orientation to Elementary Education (F,Sp,Su)................. 3
FCHD 1500 (BSS) Human Development Across the Lifespan (F,Sp)...3
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Level 1l (17 credits) (courses taken concurrently)
Students must be admitted to the Teacher Education Program prior to
taking these classes.

ELED 3000 (Cl) Foundation Studies and Practicum in

Teaching and Classroom Management Level Il (F,Sp)...........cccee.... 6
ELED 3005 Beginning Classroom Management (F,Sp) ........c.cccccceeveen. 1
SPED 4000 Education of Exceptional Individuals (F,Sp,Su)..
PSY 3660 Educational Psychology for Teachers (F,Sp).......cc.cccecvveeen. 2
INST 4010 Principles and Practices of Technology for

Elementary Teachers (F,SP) .....cccoooiiiiiiiiiiiiiiieeeee e 3
ELED 31002 Classroom Reading Instruction (F,Sp,Su) ........c.ccccceeeen. 3

2ELED 3100 may be taken after Level Il, but is required before Level Ill.

Level 111 (16 credits; must follow Level 1)
(courses taken concurrently)
ELED 4000 Teaching Science and Practicum Level lll (F,Sp,Su)......... 3

ELED 4005 Intermediate Classroom Management (F,Sp,Su)............... 1
ELED 4030 (Cl) Teaching Language Arts and Practicum Level Il
(FuSPySU) ittt enaeeneas 3
ELED 4040 (Cl) Assessment and Instruction for Struggling Readers
[T TR 10 ) ISR UPO 3
ELED 4050 Teaching Social Studies and Practicum Level lll
(FuSPySU) ittt nees 3

ELED 4060 Teaching Mathematics and Practicum Level Il (F,Sp,Su)..3

Level IV (15 credits; must follow Level I111)

ELED 5100 Student Teaching—Primary Grades (1-3) (F,Sp) .......cc...... 6
ELED 5150 Student Teaching—Elementary (Grades 4-6) (F,Sp) ......... 6
ELED 5250 Student Teaching—Seminar:

Classroom Management (F,SpP)......ccccooueeriiriiiriieiie e 3

Teaching Support Courses (Elementary Education Major,
13-15 credits; Early Childhood and Elementary Education
Dual Major, 10-11 credits)

(Grade of C- or better is required.)

Required Courses (5 credits)

MUSC 3260 Elementary School Music (F,Sp,Su) .......ccccveeveriinneennen. 2
PEP 3050 Physical Education in the Elementary School (F,Sp,Su)...... 3

Teaching Support Electives
(two or three courses, depending on major)
Choose one course from the following:

HEP 2000 First Aid and Emergency Care (F,Sp,Su) .......ccccccevvvirieennnen. 2
HEP 2500 Health and Wellness (F,Sp,Su)

HEP 3000 Drugs and Human Behavior (F,Su) ........cccccoovvviiiiniiineennen. 3
HEP 3500 Elementary School Health Education (F,Sp)........c.cccecveeen. 2

From the following, Elementary Education Majors choose two courses;
Early Childhood and Elementary Education Dual Majors
choose one course:

ART 3700 Elementary Art Methods (F,Sp) .......ccocvveniiniiiniiiiicnceieee 3
ELED 4410 Gifted Education in the Regular Classroom (F,Sp)............ 3
ELED 4480 Early Childhood Education Kindergarten through

Grade 3 (F,SP) ..eeceeeieeiiee ittt 3
ELED 4710 Diversity in Education (F,Sp).......ccccceviiriiiniiiieniieeeen 3
ENGL 3530 Children’s Literature (Sp)

ENVS 5110 Environmental Education (Sp) .......ccccceviieniiicieninieeenn 3
FCHD 2610 Child Guidance (F,Sp) ......cccoueeriiriiiieeiee e

TEAL 4730 Educational Linguistics (F)
TEAL 4745 Second Language Acquisition in the Classroom (Sp)........ 3
THEA 4030 (DHA) Storytelling (F,SP,SuU) ....ceovereeirieeeneeee e 3
THEA 4330 Drama and Theatre for Youth: Grades K-6 (F,Sp,Su)........ 3
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Emphasis (12 credits) (C- or better required)
Available Emphasis areas are shown below. For a listing of required
and recommended courses, students should contact their advisor.

Early Childhood Education Major (80 credits)
or Elementary Education K-6 Licensure
Program (79 credits)

(includes Teaching Support Courses and Emphasis)
Note: Grades lower than a C will not be accepted toward major
requirements.

Level 1 (6 credits) (2.75 GPA required in Level I courses)
ELED 1010 Orientation to Elementary Education (F,Sp,Su)................. 3
FCHD 1500 (BSS) Human Development Across the Lifespan (F,Sp)...3

Level 1l (14 credits) (courses taken concurrently)
Students must be admitted to the Teacher Education Program prior to
taking these classes.

ELED 3000 (Cl) Foundation Studies and Practicum in

Teaching and Classroom Management Level Il (F,Sp)........ccccccueeennes
ELED 3005 Beginning Classroom Management (F,Sp) .........cccccevueeenn.
FCHD 2600 Seminar in Early Childhood Education (F,Sp)

FCHD 2630 Practicum in Early Childhood Education (F,Sp)................. 2
PSY 3660 Educational Psychology for Teachers (F,Sp).......cccccceevueenne 2
ELED 3100 Classroom Reading Instruction (F,Sp,Su)........cccccceeevueenn. 3

(ELED 3100 may be taken during transition semester, if desired.)

Transition (11 credits)

SPED 4000 Education of Exceptional Individuals (F,Sp,Su)................. 2
INST 4010 Principles and Practices of Technology for Elementary
TEAChers (F,SP,SU) . ueiiiiiie et 3
FCHD 45503 Preschool Methods and Curriculum (F,Sp) ........ccccevueeenn. 3
ELED 44803 Early Childhood Education Kindergarten through
Grade 3 (F,SP) .eeeeeeeeieee et 3

Level 11l (16 credits; must follow Level II)
(courses taken concurrently during fall, spring, or
summer semester)

ELED 4000 Teaching Science and Practicum Level Ill ......................... 3
ELED 4005 Intermediate Classroom Management.............cccccceevinenn. 1
ELED 4030 (Cl) Teaching Language Arts and Practicum Level Ill........ 3
ELED 4040 (Cl) Assessment and Instruction for Struggling Readers...3
ELED 4050 Teaching Social Studies and Practicum Level lll ............... 3
ELED 4060 Teaching Mathematics and Practicum Level Ill.................. 3

Level 1V (21 credits for Early Child. Educ. or
23 credits for K-6) (taken during two semesters)
ELED 50504 Student Teaching—Kindergarten (F,Sp) .........cccccceeevineenn. 6
ELED 51004 Student Teaching—Primary Grades (1-3) (F,Sp)
(for Early Childhood Education majors) (6 cr) or
ELED 51504 Student Teaching—Elementary (Grades 4-6) (F,Sp)

(for DU@l MAJOrs) (6 CF) .eceeuueeeeiiiieeiiie ettt 6
ELED 52504 Student Teaching—Seminar:

Classroom Management (F,SP)......ccuueaiieiiiiiieniee e 3
FCHD 49605 Practice Teaching in Child Development Laboratories

(FySP) ceeeieeeeeiieeeeiee e 3 (for K-6) or 6 (for Early Child. Educ.)
MUSC 3260 Elementary School Music (F,Sp,Su)

(required for K-6 program Only) .........cccueeiiueieiiieneniiee e (2)
PEP 3050 Physical Education in the Elementary School

(F,Sp,Su) (required for K-6 program 0Only) .........ccccoeeeeeaneeeesieeeennns (3)

3Level Il must be completed prior to taking this course.
4Level Ill and ELED 4480 must be completed prior to taking this course.
SFCHD 4550 must be completed prior to taking this course.
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Emphasis (9 credits for Elementary Education K-6
Licensure Program, 12 credits for Early Childhood
Education Major) (C- or better required)

A listing of available Emphasis areas is shown below. For a listing of
required and recommended courses, students should contact their
advisor.

Electives (to complete 120 credits)
The following courses are recommended to be taken as electives.

ART 3700 Elementary Art Methods (F,SP) .....cocoveerriiieiiiiieeiieeeieeeee 3
MUSC 3260 Elementary School Music (F,Sp,Su) ........ccceceviiieenineenn. 2
PEP 3050 Physical Education in the Elementary School (F,Sp,Su)...... 3
HEP 3500 Elementary School Health Education (F,Sp).........ccccceeueeenn. 2
FCHD 2610 Child Guidance (F,SP) ......ccovvvevviriiiinicieneseeneseeeseees 3

Elementary/Early Childhood

Areas of Emphasis

Students majoring in Elementary Education or Early Childhood
Education are required to complete an area of Emphasis. All students
majoring in Elementary Education or Early Childhood Education must
complete an area of Emphasis consisting of 9-12 credits. (For the K-6
Licensure Program 9 credits are required, while 12 credits are required
for all other programs.) The area of Emphasis must be chosen from
the following fields: Language Arts, Social Studies, Mathematics,
Mathematics/General Science, General Science, Fine Arts, Art, Music,
Physical Education, Health/Wellness/ Nutrition, School Library Media,
a Foreign Language, or an English as a Second Language (ESL)
Endorsement.

Composite Elementary Education
and Special Education Major

Elementary Education Major (65 credits)
(includes Teaching Support Courses)
Students should complete all of the following courses as indicated.

Note: Teaching licensure requires a 2.75 cumulative grade point
average (GPA). (Grades lower than a C will not be accepted toward the
major.)

Level 1 (6 credits) (2.75 GPA required in Level I courses)
ELED 1010 Orientation to Elementary Education (F,Sp,Su)................. 3
FCHD 1500 (BSS) Human Development Across the Lifespan (F,Sp)...3

Level 1l (courses taken concurrently

during spring semester) (17 credits)

Students must be admitted to the Teacher Education Program prior to
taking these classes.

ELED 3000 (Cl) Foundation Studies and Practicum in Teaching and
Classroom Management Level 1.
ELED 3005 Beginning Classroom Management...
SPED 4000 Education of Exceptional Individuals ..............cccccoveeennnen.
PSY 3660 Educational Psychology for Teachers ...........c.cccceieeenieenn.
SPED 5530 Technology for Teaching Exceptional Learners ..
ELED 3100 Classroom Reading Instruction...........cccccceeviiiiiiiieniinenn. 3

Level 11l (courses taken concurrently during
fall, spring, or summer semester) (16 credits)

ELED 4000 Teaching Science and Practicum Level lll ......................... 3
ELED 4005 Intermediate Classroom Management.............ccccccceevuneenn. 1
ELED 4030 (Cl) Teaching Language Arts and Practicum Level lll........ 3
ELED 4040 (Cl) Assessment and Instruction for Struggling Readers...3
ELED 4050 Teaching Social Studies and Practicum Level lll ............... 3
ELED 4060 Teaching Mathematics and Practicum Level lll.................. 3
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Level IV (15 credits) (taken during
fall or spring semester)
ELED 5100 Student Teaching—Primary Grades (1-3) (6 cr) or

ELED 5150 Student Teaching—Elementary (Grades 4-6) (6 cr)........... 6
SPED 5210 (CI)¢ Student Teaching in Special Education:
DUAI MJOIS ..ot 6

ELED 5250 Student Teaching—Seminar: Classroom Management.....3

6Students must complete Special Education major coursework prior to student teaching.

Teaching Support Courses

MUSC 3260 Elementary School Music (F,Sp,Su) .......cccoeceeviiiierniieenn. 2
PEP 3050 Physical Education in the Elementary School (F,Sp,Su)...... 3
COMD 2910 (CI)7 Sign Language | (F,Sp,Su) .....cceeiieeiniieiiiieeiieenne 4
HEP 20007 First Aid and Emergency Care (F,Sp,Su).......cccccevveeinineenn. 2

"Required for Special Education—Severe specialization only.

Special Education Major (33 or 29 credits)
Students should choose either the Mild/Moderate specialization or the
Severe specialization.

Students must be admitted to the Special Education program prior to
taking these courses.

Mild/Moderate Specialization (33 credits)

Fall:
SPED 5010 (Ql) Applied Behavioral Analysis 1: Principles,

Assessment, and ANalySiS. ..........ouiiiieiiiiieiiee e 3
SPED 5040 Foundations of Effective Assessment and

Instructional PractiCes ..........ccoccooiiiiiiiiiiiiiii s 3
SPED 5070 Policies and Procedures in Special Education .................. 3
SPED 5310 Teaching Reading and Language Arts to Students

with Mild/Moderate Disabilities .............ccccccoiiiiiiiiniiii 4
SPED 5330 Eligibility Assessment for Students with Mild/Moderate

Disabilities ........cccuiiiiiiiii 1
SPED 5410 Practicum: Direct Instruction Reading and Language

Arts for Students with Mild/Moderate Disabilities ...............cccceeeeee 3
Spring:
SPED 5050 Applied Behavioral Analysis 2: Applications ..................... 3
SPED 5060 Consulting with Parents and Teachers ..............cccocceeenee. 3
SPED 5320 Teaching Content Areas and Transition to Students

with Mild/Moderate Disabilities .............ccccociiiiiiiiinie 3
SPED 5340 Teaching Math to Students with Mild/Moderate

Disabilities ........cccuiiiiiiiii 3
SPED 5420 Practicum: Teaching Mathematics to Students with

Mild/Moderate Disabilities .............cccocoeiiiiiiiiiiii e, 4

Severe Specialization (29 credits)

Fall:
SPED 5010 (Ql) Applied Behavioral Analysis 1: Principles,
Assessment, and ANalySiS. ........c.euiriiiiiiiiiiiiee e 3
SPED 5040 Foundations of Effective Assessment and
Instructional PractiCes ...........ccuiiiiiiiiie i
SPED 5070 Policies and Procedures in Special Education ....
SPED 5510 Curriculum for Students with Severe Disabilities...............
SPED 5600 Practicum: Introduction to Instruction of Students with

Severe Disabilities...........cocooiviiiiiii 3
Spring:
SPED 5050 Applied Behavioral Analysis 2: Applications....................... 3
SPED 5060 Consulting with Parents and Teachers ..............cccoceeennee. 3
SPED 5520 Curriculum for Secondary-Level Students with Severe
Disabilities ........cccuiiiiiiii 3
SPED 5610 Practicum: Advanced Systematic Instruction of Students
with Severe Disabilities ............ccocooiiiiiiii, 4
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Composite Early Childhood Education and
Special Education—Early Childhood Major

Early Childhood Education Major (68 credits)

Students should complete all of the following courses as indicated.

Note: Teaching licensure requires a 2.75 cumulative grade point
average (GPA). (Grades lower than a C will not be accepted toward the
major.)

Level | (6 credits) (2.75 GPA required in Level | courses)
ELED 1010 Orientation to Elementary Education (F,Sp,Su).................. 3
FCHD 1500 (BSS) Human Development Across the Lifespan (F,Sp)...3

Level Il ( courses taken concurrently during

fall or spring semester) (14 credits)

Students must be admitted to the Teacher Education Program prior to
taking these classes.

ELED 3000 (Cl) Foundation Studies and Practicum in Teaching and
Classroom Management Level Il (F,SP)......ccccevieaiiiniriiienieeieee. 4
ELED 3005 Beginning Classroom Management (F,Sp) ..........ccccccceeen. 1
FCHD 2600 Seminar in Early Childhood Education (F,Sp)
FCHD 2630 Practicum in Early Childhood Education (F,Sp)..
PSY 3660 Educational Psychology for Teachers (F,Sp).......ccccccceeennen.
ELED 3100 Classroom Reading Instruction (F,Sp,Su).........cccccceveenen.

Transition (11 credits)

SPED 4000 Education of Exceptional Individuals (F,Sp,Su)................. 2
SPED 5530 Technology for Teaching Exceptional Learners (Sp only)..3
FCHD 45508 Preschool Methods and Curriculum (F,Sp) ......cccceevveenen. 3
ELED 44808 Early Childhood Education Kindergarten

through Grade 3 (F,SP)....ccceieiieiiiiieiie et 3

Level 11l (courses taken concurrently during fall,

spring, or summer semester) (16 credits)

ELED 4000 Teaching Science and Practicum Level Ill .........................
ELED 4005 Intermediate Classroom Management................cc.......
ELED 4030 (Cl) Teaching Language Arts and Practicum Level IlI
ELED 4040 (Cl) Assessment and Instruction for Struggling Readers...3
ELED 4050 Teaching Social Studies and Practicum Level lll ............... 3
ELED 4060 Teaching Mathematics and Practicum Level lll.................. 3

Level IV (courses taken during two semesters,
fall and spring) (21 credits)
ELED 5250° Student Teaching—Seminar: Classroom Management....3

ELED 5050° Student Teaching—Kindergarten.............cccocoeeiiieeniieenn. 3
ELED 5100° Student Teaching Primary Grades (1-3) ........cccceoeeieennnnn. 6
SPED 5210 (Cl)°® Student Teaching in Special Education:

DUAI MJOIS ..o e 6

FCHD 49601° Practice Teaching in Child Development Laboratories ...3

8Level Il must be completed prior to taking this course.

9Level lll, Special Education major, and ELED 4480 must be completed prior to taking this
course.

10FCHD 4550 must be completed prior to taking this course.

Special Education—Early Childhood Major
(31 credits)

Students must be admitted to the Special Education program prior to
taking these courses.

Fall:

SPED 5010 (Ql) Applied Behavioral Analysis 1: Principles,
Assessment, and ANalySis. .........c.cooiiiiiiiiiiiiiie e 3

SPED 5040 Foundations of Effective Assessment and Instructional
PracCliCeS.. e 3
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SPED 5070 Policies and Procedures in Special Education .................. 3
SPED 5730 Intervention Strategies for Young Children with

DiSADIlItIES ....veeeeeeeeeeeie et 3
SPED 5820 Preschool Practicum with Young Children with

Disabilities in Community Environments ...........cccccooveiiiiiicniiinnens 4
SPED 5840 Seminar: Preschool Practicum with Young Children

With DiS@bilitieS ....covveeeeeiie e 2
Spring:
SPED 5050 Applied Behavioral Analysis 2: Applications............cc......... 3
SPED 5060 Consulting with Parents and Teachers ...........ccccccccceene. 3
SPED 5710 Young Children with Disabilities: Characteristics and

SBIVICES ...ttt ettt e e r e et e e et e e e an e e e nnae e e e neeeennnen 3
SPED 5810 Seminar and Field Experiences

with Infants and Families...........ccccooviiiiiiee e 4

Composite Elementary Education
and Deaf Education Major

Elementary Education Major (61 credits)

(includes Teaching Support Courses)
Students should complete all of the following courses as indicated.

Note: Teaching licensure requires a 2.75 cumulative grade point
average (GPA). (Grades lower than a C will not be accepted toward the
major.)

Level | (6 credits) (2.75 GPA required in Level | courses)
ELED 1010 Orientation to Elementary Education (F,Sp,Su)................. 3
FCHD 1500 (BSS) Human Development Across the Lifespan (F,Sp)...3

Level Il (courses taken concurrently during
fall or spring semester) (17 credits)
Students must be admitted to the Teacher Education Program prior to
taking these classes.
ELED 3000 (Cl) Foundation Studies and Practicum in Teaching

and Classroom Management Level ll...........ccccceiiiniiiieniicneenen.
ELED 3005 Beginning Classroom Management

SPED 4000 Education of Exceptional Individuals.............ccccccooeennenne. 2
PSY 3660 Educational Psychology for Teachers ............ccccccceeirneennnen. 2
INST 4010 Principles and Practices of Technology for

Elementary TEaChers..........coccooiiiiiiiiiiiic e 3
ELED 3100 Classroom Reading INStruction............cccccovvvvivieniieneennen. 3

Level 11l (courses taken concurrently during
fall, spring, or summer semester) (16 credits)

ELED 4000 Teaching Science and Practicum Level lll ......................... 3
ELED 4005 Intermediate Classroom Management (F,Sp,Su)............... 1
ELED 4030 (Cl) Teaching Language Arts and Practicum Level lll........ 3
ELED 4040 (Cl) Assessment and Instruction for Struggling Readers...3
ELED 4050 Teaching Social Studies and Practicum Level lll ............... 3
ELED 4060 Teaching Mathematics and Practicum Level lll.................. 3

Level IV (Student Teaching—taken
during Master’s Program)

Teaching Support Courses

MUSC 3260 Elementary School Music (F,Sp,Su) .......ccccevevveniirneenenen. 2
PEP 3050 Physical Education in the Elementary School (F,Sp,Su)...... 3
HEP 3500 Elementary School Health Education (F,Sp).......cc.cccecveeen. 2
248

Deaf Education Requirements (47-49 credits)

COMD 2500 Language, Speech, and Hearing Development (F,Sp).....3

COMD 2910 (Cl) Sign Language | (F,Sp,Su) .....cccoeeeiiriiriieiieeeeen. 4
COMD 3080 American Sign Language Practicum (F,Sp)..........c........ 1-3
COMD 3910 Sign Language Il (F,Sp,Su) ......coeooieniiiiiiiiieie e, 4
COMD 5610 Introduction to Education of the Deaf and

Hard of Hearing (F) .......oooiiiiii e 3

Note: COMD 2500, 2910, 3910, and 5610 should be completed prior
to the Deaf Education blocks.

Fall:
COMD 4750 Teaching the English Language to Individuals who are
Deaf and Hard of Hearing .........ccooceeiiiiieiiiiiiceeeee s 3
COMD 4770 Audiology and Teachers of Children who are Deaf and
Hard of HEaring ........cueeiiiiieeie e 3
COMD 4780 Socio-Cultural Aspects of Deafness.........ccccoeeeiieeennieenn. 3
COMD 4910 (CI) Sign Language I .........cccceeiimiiiiiiiiiieie e, 4
COMD 5740 Teaching Reading to Deaf and Hard of
Hearing Children ..........ooiiiii e 3
Spring:
COMD 4630 Teaching Speech to Deaf and Hard of
Hearing Children ..........oo i 3
COMD 4790 Psychological Principles and Individuals who are
Deaf and Hard of Hearing .........cooooeeiiiieiiiiieceeeee s 3
COMD 4920 Sign Language 1V ..........cooiiieiiiininiiee e 4

COMD 5600 Classroom Teaching Using American Sign Language......3
COMD 5620 Teaching School Subjects to Students who are
Deaf and Hard of Hearing .........coooceeiiiieiiiiiieeee s 3

Composite Early Childhood Education
and Deaf Education Major

Early Childhood Education Major (50 credits)

Students should complete all of the following courses as indicated.

Note: Teaching licensure requires a 2.75 cumulative grade point
average (GPA). (Grades lower than a C will not be accepted toward the
major.)

Level | (6 credits) (2.75 GPA required in Level | courses)
ELED 1010 Orientation to Elementary Education (F,Sp,Su).................. 3
FCHD 1500 (BSS) Human Development Across the Lifespan (F,Sp)...3

Level Il ( courses taken concurrently during
fall or spring semester) (14 credits)
Students must be admitted to the Teacher Education Program prior to
taking these classes.
ELED 3000 (Cl) Foundation Studies and Practicum in Teaching

and Classroom Management Level ll...........cccccooiiiiiiiiiiieinieees 4
ELED 3005 Beginning Classroom Management.............cccccevvieeenineenn. 1
ELED 3100 Classroom Reading Instruction...........cccccceeviiiiiiiieniiinenn.
FCHD 2600 Seminar in Early Childhood Education

FCHD 2630 Practicum in Early Childhood Education .............c.ccecueee.. 2
PSY 3660 Educational Psychology for Teachers ...........c.ccccoveeennenn. 2
Transition (11 credits)
SPED 4000 Education of Exceptional Individuals ..............ccccooveeennnen. 2
INST 4010 Principles and Practices of Technology for Elementary
TEACKEIS ... 3
FCHD 4550" Preschool Methods and Curriculum.............ccccociniiennen. 3
ELED 4480" Early Childhood Education Kindergarten
through Grade 3 ... e 3
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Level 11l (courses taken concurrently during fall,
spring, or summer semester) (19 credits)

ELED 4000 Teaching Science and Practicum Level Ill ......................... 3
ELED 4005 Intermediate Classroom Management (F,Sp,Su)............... 1
ELED 4030 (Cl) Teaching Language Arts and Practicum Level lll........ 3
ELED 4040 (Cl) Assessment and Instruction for Struggling Readers...3
ELED 4050 Teaching Social Studies and Practicum Level lll ............... 3
ELED 4060 Teaching Mathematics and Practicum Level Ill.................. 3

FCHD 4960 Practice Teaching in Child Development Laboratories...... 3

MLevel Il must be completed prior to taking this course.

Deaf Education Requirements (47-49 credits)

COMD 2500 Language, Speech, and Hearing Development (F,Sp).....3
COMD 2910 (CI) Sign Language | (F,Sp,SuU) .....ccueeviiiiiiniiiiiiieeeieenne
COMD 3080 American Sign Language Practicum (F,Sp).. .
COMD 3910 Sign Language Il (F,SPp,SuU) .....ccceeiiiiiiiiiieiiieeeieee e
COMD 5610 Introduction to Education of the Deaf and

Hard of Hearing (F) .....oooiiiii s 3

Note: COMD 2500, 2910, 3910, and 5610 should be completed prior
to the Deaf Education blocks.

Fall:
COMD 4750 Teaching the English Language to Individuals who

are Deaf and Hard of Hearing ..........ccoocueeiiiiiiiniiiee s 3
COMD 4770 Audiology and Teachers of Children who are Deaf

and Hard of Hearing .........cc.oeoiiiiiiii e
COMD 4780 Socio-Cultural Aspects of Deafness ...
COMD 4910 (CI) Sign Language I .........coooeeeiiiiiiiiieeeeeeeee e
COMD 5740 Teaching Reading to Deaf and Hard of

Hearing Children ..........oo i 3
Spring:
COMD 4630 Teaching Speech to Deaf and Hard of

Hearing Children ..........ooieiii e 3
COMD 4790 Psychological Principles and Individuals who are

Deaf and Hard of Hearing .........ccooceiiiiieiiiiiicc s 3
COMD 4920 Sign Language 1V ..........cooiiiiiiiiiiniiee e 4
COMD 5600 Classroom Teaching Using American

SigN LanQUAGE .......cooiiiiiiiiie ittt 3
COMD 5620 Teaching School Subjects to Students who are

Deaf and Hard of Hearing .........ccoooeiiiiieiiiiiieeeee s 3
Endorsements

The USU Elementary Education Program and Secondary Education
Program jointly offer a K-12 English as a Second Language (ESL)
Endorsement, as well as a Middle-Level Math Endorsement. Graduate
endorsements are also available in Early Childhood Education, ESL,
Reading, Gifted and Talented, and Middle-Level Education.

Suggested Four-year Plans

Suggested semester-by-semester four-year plans for students working
toward bachelor’s degrees within the Elementary Education Program
of the School of TEAL can be found at:
http://lwww.usu.edu/degreeplans/

These plans are models of the requirements and possible sequences
of courses. However, students may progress through their program

or have more flexibility if they have high ACT scores, CLEP credit,
concurrent enrollment credit, AP credit, and/or transfer credit; or if they
attend during summer semesters.
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Students should consult with their advisor to develop a plan of study
tailored to their individual circumstances.

Departmental Honors

Students having majors within the Elementary Education Program may
choose to add breadth and depth to their regular course offerings by
enrolling in the departmental honors program. A cumulative GPA above
3.5 is required for enroliment.

Through original, independent work, Honors students enjoy the
benefits of close supervision and mentoring, as they work one-

on-one with faculty in select upper-division departmental courses.
Honors students also complete a senior project, which provides
another opportunity to collaborate with faculty on a problem that is
significant, both personally and in the student’s discipline. Participating
in departmental honors enhances students’ chances for obtaining
fellowships and admission to graduate school. Students may enter

the Honors Program at almost any stage in their academic career,
including at the junior (and sometimes senior) level.

For additional information about departmental honors within the
Elementary Education Program, contact Deborah Byrnes,
(435) 797-0396, deborah.byrnes@usu.edu.

Additional Information

For more information concerning requirements for University
graduation and for basic professional teaching licensure in elementary
education, early childhood education, and middle education, see major
requirement sheets available from the Elementary Education Program
Advisement Center, Emma Eccles Jones Education Building, Room
373. Major requirement sheets can also be found online at:
http://www.usu.edu/majorsheets/

Financial Support

The following scholarships are available to junior and senior students:
Ballam, Blair, Bowen, DeHart, Frye, Hales, Jackson, Kurzhals, McEvoy,
Stewart, Taylor, Vest, Watterson, and Young. To be eligible, students
must have completed Level Il of the Elementary Education Program
and have a cumulative GPA of 3.5 or higher. Applications are available
from the Elementary Education Program and are due by February 1.

Graduate Programs

Admission Requirements

Students applying for admission to master’s programs must have
GRE scores at or above the 40th percentile. This same percentile

is the minimum required on the MAT. For the Educational Specialist
(EdS) degree and the doctorate degree, GRE scores at or above the
40th percentile are also required on the verbal and quantitative tests.
Admission committees also consider experience, undergraduate
record, curricula completed, and formal recommendations. One year of
successful elementary school teaching experience is required for the
master’s program. Two years of teaching experience or the equivalent
is required for admission to the EdS or doctoral program. Students
with deficient oral or written English skills will be required to complete
additional coursework to improve their skills.
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Admission to graduate programs is contingent upon (1) completion

of an application to graduate school and (2) recommendation by the
School of TEAL screening committee for the master’s program or the
management admissions committee for the EdS or doctoral program.
In addition to the requirements of the School of Graduate Studies (see
pages 36-37), letters of recommendation must be received from three
professionals in education.

Degree Programs—On Campus

Three avenues exist for on-campus students wishing to pursue a
master’s degree in the School of TEAL at Utah State University. They
are as follows:

Master of Arts/Master of Science—Plan A
Students planning to pursue a future doctoral degree or wishing to
follow a traditional master’s degree should complete a Master of Arts
or Master of Science (Plan A) degree. This is a 36-credit program,
including 6 credits for the thesis. EDUC 6570 is required as a research
course (rather than EDUC 6550). A copy of the Program of Study form
listing other required core and professional option courses is available
from the School of TEAL office. A committee chair and two committee
members will work with students pursuing the Plan A master’s degree.
Plan A students should submit an Appointment for Examination form to
their major professor, committee, and the Graduate School at least five
working days before the final examination is to be held.

Requirements for the Master of Arts degree include two years of

an acceptable foreign language or the equivalent, as determined

by testing arranged by the supervisory committee and approved by
the School of TEAL and the graduate dean. One year each, or the
equivalent, of two languages is acceptable if approved by the student’s
committee.

Master of Education—Plan B

Students wishing to include a creative project as part of their master’s
degree program should enroll in the Master of Education (Plan B)
program. Three credits will be given for TEAL 6960, Master’s Creative
Project. All MEd students will complete EDUC 6550 (Research for
Classroom Teachers, 3 credits) and other courses listed on the
current Program of Study form. A committee chair and two committee
members will work with students completing the creative project;
however, the chairperson will have major responsibility in approving
the proposal and primarily work as the program advisor, with the
committee members being involved more directly in the presentation of
the creative project.

Master of Education—Plan C

In order to provide another option for prospective elementary education
master’s degree students, the School of TEAL conducts a Plan C
option within its Master of Education Degree. The basic elements of

a Plan C option include completion of 40 credits of prior approved
graduate courses, completion of an exit paper, and an oral review.

The exit paper should be a pre-planned scholarly activity. It could be

a paper discussing coursework applicability to the student’s teaching
assignment, or a written plan for changing curriculum and/or instruction
drawing on coursework and the student’s role, etc. The intent is that
the exit paper be an integral part of the planned course of study.

A notice of intent to complete the degree must be filed with the
School of Graduate Studies at the beginning of the last semester of
coursework. A letter of completion should be filed by the School of
TEAL chairperson upon successful completion of all requirements.
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Degree Programs—Off Campus

Two avenues exist for students wishing to pursue a master’s degree in
the School of TEAL at Utah State University primarily through offerings
at USU Distance Education centers. They are as follows.

Master of Education—Plan B

Off-campus students wishing to include a creative project as part of
their master’s degree program should enroll in the Master of Education
Program. Three credits will be given for TEAL 6960 (Master’s Creative
Project). All MEd students will complete the required core and other
courses listed on the current Program of Study form. A committee chair
and two committee members will work with students completing the
creative project; however, the chairperson will have major responsibility
in approving the proposal and primarily work as the program advisor,
with the committee members being involved more directly in the
presentation of the creative project (oral exam).

Master of Education—Plan C

In order to provide another option for prospective off-campus
elementary education master’s degree students, the Elementary
Education Program conducts a Plan C option within its Master of
Education Degree. The basic elements of a Plan C option include
completion of 40 credits or prior approved graduate courses,
completion of an exit paper, and an oral review.

The exit paper should be a pre-planned scholarly activity. It could be

a paper discussing coursework applicability to the student’s teaching
assignment, or a written plan for changing curriculum and/or instruction
drawing on coursework and the student’s role, etc. The intent is that
the exit paper be an integral part of the planned course of study.

A notice of intent to complete the program should be filed by the
student with the School of TEAL and the School of Graduate Studies at
the beginning of the semester the candidate is to finish the degree. A
letter of completion should be filed by the committee chairperson upon
successful completion of all requirements.

Educational Specialist Degree (EdS)

The EdS is a 36-42 credit post-master’s degree designed to enable
experienced educators to specialize and improve their professional
competence in specific areas or fields. The EdS degree meets the
advanced study needs of persons seeking leadership roles in public
education, junior colleges, and small private and state colleges.

The coursework requirements extend competencies for individuals
serving in such positions as program developers, trainers, curriculum
specialists, supervisors, instructional leaders, and college instructors.
The EdS is also related to certification needs of some educational
leaders. Areas of emphasis in the Elementary Education Program are:
Early Childhood; Instructional Leadership; Supervision and Leadership;
Schooling, Culture, and Society; and Reading and Writing. The EdS
is especially appropriate for those individuals who wish preparation
beyond the master’s degree level, but who are not interested in
doctoral work with its greater emphasis on developing proficiencies in
conducting independent research.

Doctoral Programs (PhD and EdD)

The School of TEAL administers the Doctoral Program in Education,
which includes the Doctor of Philosophy (PhD) and the Doctor of
Education (EdD). For information about admission requirements,
procedures to follow, and research sponsored, as well as other
information, see pages 234-235 of this catalog.
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Additional Information

All students completing master’s degrees in Elementary Education
must enroll for a minimum of 9 credits on the USU campus, except
for students completing their degrees at the following USU distance
education centers: Uintah Basin Campus (Vernal and Roosevelt),
Moab Center, Price Center, and Blanding Center.

The Program of Study form for the appropriate degree and plan
described above should be approved by the committee and submitted
to the School of Graduate Studies at least two months prior to the oral
exam, oral review, or presentation appropriate to that degree.

After matriculation into the program, a master’s degree must be
completed within a six-year time period. Pass/fail grades will be
accepted only for seminars, special problems, interdisciplinary
workshops, thesis or dissertation research, and continuing graduate
advisement. A maximum of 8 workshop credits may be included.
Transfer credit accepted toward a degree is normally limited to 6
credits; however, with prior approval, 12 transfer credits may be
accepted. A maximum of 15 credits taken during one summer may
be counted toward the degree. A maximum of 12 credits taken before
admission to the program may be counted toward the degree. All
coursework in a student’s area of specialization must be taken at the
6000 level or above, in order to be applied toward a graduate degree in
the School of TEAL. Coursework goes out-of-date after eight years.

Admission deadlines for students applying to graduate programs are:
June 15 for fall semester, October 15 for spring semester, and March
15 for summer semester.

Research

Cooperation with other departments and research centers at the
University, as well as with public school and State Office of Education
collaborators, permits strong graduate programs in all phases of
elementary education. Research opportunities are available with the
Edith Bowen Laboratory School, cooperating school districts in Utah
and surrounding states, the Utah State Office of Education, and the
United States Department of Education.

Financial Assistance

Both departmental and School of Graduate Studies support are
available for the regular academic program and are awarded on

a competitive basis. Students requesting financial support should
apply to the School of TEAL by March 15. To be eligible for financial
assistance, a student must attend USU full-time. No financial
assistance is available for summer semester.

Assistantships

Teaching assistantships are available through the School of TEAL.
Some research assistantships are available through faculty members
who have ongoing projects with off-campus funding agencies.

Students are not eligible for assistantships or any form of financial
assistance from the University until all application procedures are
completed and the student is formally admitted to a program of studies.

Acceptance to pursue graduate study does not guarantee student
financial assistance. Inasmuch as funds are limited, the assistantships
are awarded by the School of TEAL to cover specific teaching
assignments and by the faculty to provide for research.
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Doctoral students desiring information about financial assistance
should write to: Deborah A. Byrnes, Associate TEAL Department Head
for Doctoral Program, Emma Eccles Jones College of Education and
Human Services, 2800 Old Main Hill, Utah State University, Logan UT
84322-2800.

Career Opportunities

Positions in Higher Education—

Master Teachers

Many school districts support and encourage teachers to further

their education and expertise by obtaining a master’s degree. Added

financial remuneration generally accompanies the completion of such
a degree. Supervisors, curriculum specialists, and other professional

careers are enhanced by completion of a master’s degree.

Completion of a doctorate degree qualifies the graduate for a wide
variety of careers, including positions in higher education, curriculum
specialist positions in school districts and state offices of education,
positions in educational agencies of the United States government, and
educational specialist positions in business and industry.

Elementary Education
Program Faculty

Emma Eccles Jones Distinguished Professor
D. Ray Reutzel, reading

Professors

Deborah A. Byrnes, Associate Department Head for Doctoral Program;
social studies education, early childhood education

Martha T. Dever, Department Head; foundations, early childhood
education

James T. Dorward, Associate Dean for Research; mathematics,
program evaluation

Patricia Moyer-Packenham, mathematics education

Associate Professors

Parker C. Fawson, Associate Department Head for Elementary
Education Program; reading

Michael K. Freeman, Associate Dean for Education Outreach;
educational leadership

Scott L. Hunsaker, gifted/talented education, foundations

Francine Fukui Johnson, Associate Dean for Teacher Education,
Graduation, and Licensure; foundations, gifted/talented education,
supervision

Rebecca M. Monhardt, science education

Martha L. Whitaker, Associate Department Head for Secondary
Education; foundations

Clinical Associate Professor
Steven Laing, Coordinator of Administrative/Supervisory
Certificate Program

Assistant Professors

Steve Camicia, social studies

Cindy Jones, literacy

Sylvia Read, language arts education

Cinthya Saavedra, Coordinator of English-as-a-second-language
Education
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Clinical Assistant Professors

Barbara DeBoer, early childhood education

Richard Rhees, Coordinator of Teacher Education Accreditation
Council (TEAC)

Senior Lecturer
Eric Packenham, science education

Lecturers
Dorothy Dobson, social studies
Judy Greene, language arts/foundations

Temporary Lecturers

Janet Adams

Chad Downs, advisor; generalist
Kristen Whoolery

252

RCDE Faculty

James J. Barta, Associate Department Head for RCDE;
associate professor; mathematics, early childhood education

Amy Brown, assistant professor—Tooele

Laura Foley, assistant professor—Uintah Basin/Vernal

Amy Morris, assistant professor—Price

Gary Ockey, assistant professor—Ephraim

Jennifer Peterson, assistant professor—Brigham City

Janey Stoddard, RCDE Advising Coordinator

Elementary Education Student Teaching Director
Vesna Jenkins

Course Descriptions

Elementary Education (ELED), pages 547-548
Teacher Education and Leadership (TEAL), pages 667-671
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Department of Engineering and Technology Education

Department Head: Kurt Becker
Location: Industrial Science 112E
Phone: (435) 797-1795

FAX: (435) 797-2567

E-mail: kurt.becker@usu.edu
WWW: http://www.ete.usu.edu/

Graduate Program Coordinator:
Edward M. Reeve, Industrial Science 108, (435) 797-3642,
ed.reeve@usu.edu

Undergraduate Advising:
Engineering Advising Center, Engineering 314A, (435) 797-2705,
kathy@engineering.usu.edu, isobel.roskelley@usu.edu

Degrees offered: Bachelor of Science (BS) and Master of Science
(MS) in Engineering and Technology Education, BS in Aviation
Technology—Maintenance Management, BS in Aviation Technology—
Professional Pilot, A&P Certificate in Aircraft Maintenance Technician—
Airframe & Powerplant, Doctor of Philosophy (PhD) in Engineering
Education

Undergraduate emphases: BS in Engineering and Technology
Education—Technology Education and Trade and Technical Education

Undergraduate Programs

Objectives

The Department of Engineering and Technology Education offers
degrees in two fields: engineering and technology education

and aviation technology. The department values the integration of
academic knowledge with hands-on technical skills. This is achieved
by emphasizing the application of scientific and technological principles
in extensive laboratory activities. The department strives to ensure

that all graduates will obtain employment to match their interests and
preparation.

The Engineering and Technology Education programs prepare
graduates to teach in public schools, applied technology colleges,
and community colleges. Aviation Technology—Maintenance
Management graduates fill aviation maintenance management
positions in government and industry. The Aviation Technology—
Professional Pilot program prepares graduates to be professional
pilots. The A&P Certificate in Aircraft Maintenance Technician—
Airframe & Powerplant provides training and FAA licensing for
graduates to perform maintenance and repairs on aircraft.

Admission Requirements

Admission requirements for incoming freshmen are commensurate
with those outlined for the University. See pages 30-35 in this catalog.

For the Aviation Technology—Maintenance Mangagement and
Aviation Technology—Professional Pilot majors, transfer students
from other institutions need a 2.5 total GPA for admission in good
standing. Students transferring from other USU majors need a total
GPA of 2.4 in major courses for admission to these majors in good
standing. A cumulative GPA of 2.5 must be maintained.

For the Engineering and Technology Education major, transfer
students from other institutions need a 2.75 total GPA for admission in
good standing. Students transferring from other USU majors need a
total GPA of 2.75 for admission to this major in good standing.
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Graduation Requirements for
Aviation Technology Majors
(Professional Pilot and
Maintenance Management)

A student can repeat no more than six of the required courses in order
to satisfy the graduation requirements. Multiple repeats of the same
course are included in the total of six repeats. Audits count as a time
taking a class unless prior written approval is obtained from a college
academic advisor.

Although transfer credit accepted by the department and the college
may be applied toward graduation requirements, the grades received
will not be used in the USU GPA calculation.

For all aviation technology majors, the following academic regulations
apply in addition to University regulations:

1. A minimum GPA of 2.4 must be maintained in technology/math/
science/business courses required for, or used as technical
electives in, the chosen major. University Studies courses are not
included in this GPA calculation.

2. No more than 6 credits of D or D+ credit may be applied toward
meeting graduation requirements in technology/math/science/
business classes.

3. College of Engineering courses may be repeated only once.
Audits count as a time taking a class unless prior written approval
is obtained from the department head. A maximum of six
required or elective courses can be repeated in order to meet
graduation requirements.

4. The P-D-F grading option may not be used in required or elective
courses. (The P-D-F grading option is approved for University
Studies courses.)

5. The academic regulations listed above (1-4) apply to required
coursework and any technology/math/science/business course
which could be used to satisfy graduation requirements for
the chosen degree. That is, once a student completes a particular
technical elective, it becomes a required course for that student.

6. Students in violation of departmental or college academic
regulations, no longer eligible for graduation, or not making
satisfactory progress toward a degree will have a registration
hold placed on their record.

a. Students will be placed on probation (registration hold) if they
(i) have more than 6 credits of D credit (see item 2 above);
or (ii) have a GPA of less than 2.4 (see item 1 above).

b. The hold remains until they improve their standing by repeating
classes to reduce the number of D credits to 6 or less, and/or by
raising their GPA above 2.4. Students must meet with their
advisor to have the hold removed.

The student must meet with a college academic advisor at least once

each semester to work out a schedule having the primary goal of
correcting the existing academic problems.
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Department of Engineering and Technology Education

Bachelor of Science in Engineering
and Technology Education
(124-125 credits)

Technology Education Emphasis

The Technology Education emphasis is designed to prepare students
for teaching in junior and senior high schools. Students should follow
the suggested semester schedule presented below, completing

all courses listed. Consult with an advisor when choosing elective
courses. All students in this program must maintain a cumulative GPA
of 2.75 and gain admission to teacher education, in order to student
teach and to receive secondary education licensure (Emma Eccles
Jones College of Education and Human Services).

The Department of Engineering and Technology Education is partnered
with Project Lead the Way (PLTW) and provides pre-service training for
students to become qualified to teach selected PLTW courses. PLTW
is a national program that has developed a curriculum introducing
students to the scope, rigor, and discipline of engineering prior to
entering college. Students opting to become qualified to teach selected
PLTW courses must include MATH 1100 in their program of study, as
well as an additional science course with a laboratory experience.

The suggested semester schedule is as follows:

Freshman Year (32 credits)

Fall Semester (17 credits)

ETE 1000 Orientation to Engineering and Technology Education.........
ETE 1010 Communications Technology...........cccccceiiieneriicanne. .
ETE 1030 Material Processing Systems ...........
ETE 1200 Computer-Aided Drafting and Design..................
ENGL 1010 (CL1) Introduction to Writing: Academic Prose ... .
MATH 1050 (QL)* College Algebra ...........ccccvrieieiriiiiiiiieneeeeseseens

Powwwo

Spring Semester (15 credits)
ETE 1040 Construction and Estimating.............cccoccooiiiiiiiiiiniiineen, 3

ETE 2300 (Ql)® Electronic Fundamentals... .4
MATH 1060 Trigonometry ...........ccccoeeenueen. 2
USU 1350 (BLS) Integrated Life Science..........ccccccceveerennee. .3
University Studies Breadth American Institutions (BAI) course.............. 3

Sophomore Year (31-32 credits)

Fall Semester (15-16 credits)

Note: Students should apply to the Secondary Teacher Education
Program (STEP) early (see advisor).

ETE 2030 Wood-Based Manufacturing Systems ...........cccccevieneennen. 3
ETE 2220 Civil Engineering and Architecture.............
University Studies Breadth Humanities (BHU) course .
Elective COUrSE(S) ... uuuiiriiiiiiiiiieiie e .3
Exploration Requirement COUrSE ...........coooviiiiiieeeeiiiiiiiiee e 3-4

Spring Semester (16 credits)
ETE 1020 Energy, Power, Transportation Systems

Control TEChNOIOGY .....ccueieiiieiieie ettt 3
ENGL 2010 (CL2) Intermediate Writing: Research Writing in a

Persuasive MOde..........ooouiiiiiiiiiiiiee s 3
PHYS 1800 (BPS)57 Physics of Technology ........... b
SPED 400023 Education of Exceptional Individuals .2

ElECtIVE COUMSE(S) .. uviiiiiiiiiiiii ittt ettt 4
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Junior Year (33 credits)
Fall Semester (16 credits)
ETE 320023 Methods of Teaching Engineering and Technology
EdUCAtioN | ..o
ETE 330022 Clinical Experience |
SCED 310022 Motivation and Classroom Management........................ 3
SCED 3210 (CI/DSS)235 Educational and Multicultural Foundations ...3
University Studies Breadth Creative Arts (BCA) and
Breadth Social Sciences (BSS) COUrses ..........ccocevriieeiniieeiniieeeen. 6

Spring Semester (17 credits)

ETE 2020 Computer-Integrated Manufacturing Systems...................... 3
ETE 3440 (DSC) Science, Technology, and Modern Society................. 3
ETE 430022 Clinical Experience Il..........c.ccooiiiiiiiiiiiiieeee e 1

ETE 440023 Methods of Teaching Engineering and Technology
Education 1l ..o
SCED 4200 (Cl)22 Reading, Writing and Technology............ccccceeeeunen.
SCED 42102 Cognition and Evaluation of Student Learning..
INST 3500" Technology Tools for Secondary Teachers.............ccccc.c....

Note: Prior to Student Teaching, the Praxis Content Exam must
be passed.

Senior Year (28 credits)
Fall Semester (12 credits)

ETE 550023 Student Teaching Seminar ..........ccccceeeiiieeeniice e 2
ETE 563023 Student Teaching in Secondary Schools............c..cc........ 10
Spring Semester (16 credits)
ETE 2660 Principles of Engineering Education............cccccccceviiieiiiieenn. 3
ETE 3050 Computer Systems and Networking...........cccooceviiiierniinenn. 3
ETE 5220 (Cl) Program and Course Development.............ccccceevnenn. 3
University Studies Depth Humanities and Creative Arts

(DHA) COUISE ...ttt ettt ettt e e nnes 3
ElECHIVE COUISE(S) .eiiiuuiiiiiiiiiiiie ettt 4

Project Lead The Way (PLTW) Option (7-8 credits)
Required Course (3 credits)
MATH 1100 (QL)® Calculus Techniques (F,Sp,Su) .......c.cccceenireenvenennn. 3

Additional Science Course(s) with Laboratory Experience

(4-5 credits)

In addition to completing MATH 1100, students must also complete one
of the following three science options, as shown below.

CHEM 1110 (BPS)® General Chemistry | (F,Sp) (4 cr) and

CHEM 1115 General Chemistry Laboratory (F,Sp) (1 Cr)....cccccveevunenn. 5
Or

BIOL 1010 (BLS) Biology and the Citizen (F,Sp,Su) (3 cr) and

BIOL 1020 Biological Discovery: A Lab Course (F,Sp) (1 Cr) .ccceevuueenn. 4
Or

PHYS 2110 The Physics of Living Systems | ..., 4

Trade and Technical Education Emphasis

The Trade and Technical Education emphasis is designed to prepare
students to teach vocational courses at the high school or post-high
school level. Students should complete all courses listed below. All
students in this emphasis must maintain a GPA of 2.75 in order to
student teach.

INST 3500 Technology Tools for Secondary Teachers (F,Sp,Su)......... 1
ETE 3200 Methods of Teaching Engineering and Technology

Education | (F)...eeeeiiee s 3
ETE 3300 Clinical Experience | (F) .......ccccoiiiiiiiiiiieiieeee e 1
ETE 3900 Principles and Objectives of Career and Technical

EdUCALION ... s 3
ETE 3930 Evaluation of Career and Technical Education..................... 2
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ETE 4300 Clinical Experience 1 (Sp) ....c.cccoviiriienieiiieniceieneeeeen 1
ETE 4400 Methods of Teaching Engineering and Technology

EdUCAtioN 11 (SP)...eeveeiieiieeiiieie e 3
ETE 4700 Student Teaching in Postsecondary Schools ....................... 4
ETE 5220 (Cl) Program and Course Development (Sp) ......cc.ccceevveeen. 3
ETE 5910 Special Problems in Engineering and Technology

EdUCAtION ... 1-4
SPED 4000 Education of Exceptional Individuals (F,Sp,Su)................. 2

ENGL 1010 (CL1) Introduction to Writing: Academic Prose (F,Sp,Su) 3
ENGL 2010 (CL2) Intermediate Writing: Research Writing in a

Persuasive Mode (F,SP,SuU).......cccociiriiiiiiiiiiienieeee e 3
MATH 1050 (QL) College Algebra (F,Sp,Su)......ccccceriirieinieniieieenen. 4
SPCH 1020 (Cl) Public Speaking (F,Sp) .....cccoerrervieriieienieenee e 3
STAT 2000 (Ql) Statistical Methods (F,Sp) (3 cr) or
Any Quantitative Intensive (Ql) approved course (3 Cr) ......cccccevvvvrneeene 3
University StUdieS COUMSES .........ooiiiiiiiiiiiiiiieeie e 24
General eleCtiVe COUISES .........uiiiiiiiiiiieie et 12

State licensure requires a minimum of two years of approved
vocational experience. Successful completion of a trade competency
examination is accepted in lieu of vocational experience.

1The INST 3500 requirement has been waived. However, INST 4500 is recommended.

2This course is included in the Secondary Education Licensure Requirements. Prior to
enrolling in this course, students must be admitted to the STEP.

3Students must maintain a cumulative 2.75 GPA for admission to the Emma Eccles Jones
College of Education and Human Services, for student teaching, and to receive secondary
education licensure.

4A Math ACT score of 23 or higher is required for enrolment in MATH 1050. If Math ACT score
is between 18 and 22, student should enroll in MATH 1010 first.

SPHYS 1800 fulfills the University Studies Breadth Physical Sciences (BPS) requirement.
SCED 3210 fulfills the University Studies Depth Social Sciences (DSS) requirement.

BMATH 1050 is a prerequisite for these courses.

7PHYS 1800 needs to be completed during the sophomore year.

Bachelor of Science in Aviation
Technology—Maintenance
Management (126 credits)

Aviation Technology—Maintenance Management graduates are
qualified to enter the work force in many rewarding career fields in
aviation. Employment opportunities exist in target industries such

as major airline carrier maintenance management, commuter airline
maintenance management, fixed-base operator (FBO) maintenance,
and Federal Aviation Administration (FAA) aircraft inspection after
some field experience. This major has a great deal of depth in general
maintenance, which applies to most industrial maintenance operations.
Although the major’s focus is aviation, the knowledge and skills gained
can be used in other fields.

The suggested semester schedule for Aviation Technology—
Maintenance Management is as follows:

Freshman Year (32 credits)
Fall Semester (17 credits)

AV 1130 Flight PrinCiples..........ccooiiiiiiiiiiceeee e 2
AV 1140 Aircraft Components and Principles...........cccoooeviiiiiinicinnens 2
AV 1170 Aircraft STructures ...........ccooieiiiiiiii e 3
AV 2180 Aircraft Hydraulic and Pneumatic Systems

AV 2200 Aircraft Hydraulics and Pneumatic Systems Lab.................... 1
MATH 1050 (QL)? College Algebra ...........ccccoviiiiiiiiiiiniieieeeeeeeen 4
University Studies Breadth American Institutions (BAI) course12 ....... 3

Spring Semester (15 credits)

AV 1240 Aircraft MaintenanCe ...........ccooveeiiiiiiiiieeeee e 3
AV 2170 Aircraft Systems

AV 2190 Aircraft Systems Lab...........ccooiiiiiiii 1
ETE 1030" Material Processing SyStems..........cccccceveenieiieenieeneennen. 3

ETE 2300 (Ql)? Electronic Fundamentals
MATH 1060 TrigOnNOMELTY .......cooiiiiieniiiiiiee et
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Sophomore Year (32 credits)?
Fall Semester (15 credits)

AV 2100 Aircraft Reciprocating Powerplants and Accessories.............. 3
AV 2110 Aircraft Reciprocating Powerplants and Accessories Lab....... 3
ETE 1200" Computer-Aided Drafting and Design ...........ccccoeveeenineenn. 3
ENGL 1010 (CL1)".12 Introduction to Writing: Academic Prose............ 3
MATH 1100 (QL)"-1214 Calculus Techniques.............cccoovevrciieriieneennnen. 3

Spring Semester (17 credits)

AV 1100™" The Aviation Profession...........c.ccccooviiiiiiiiiiiiiciiiciecees 1
AV 2140 Aircraft Turbine Powerplants and Maintenance Operations....3
AV 2150 Aircraft Turbine Powerplant Maintenance Operations Lab .....3

AV 2430 Aircraft Electrical Systems and Components............cccccceeenee 2
AV 2440 Aircraft Electrical Systems Laboratory...........cccceeiieieniienens 2
ENGL 2010 (CL2)"12 Intermediate Writing: Research Writing in a
Persuasive Mode...........cccciiiiiiiiiiic e 3
University Studies Breadth Life Sciences (BLS) course™.'2.................. 3

Junior Year (31 credits)

Fall Semester (15 credits)

AV 3280 Advanced Turbine ENgines...........ccccoviiiiiniiii i
AV 4280" Airline Management..........cccooeeiiiiiiiiieesie e
STAT 2300 (QL)*'2 Business Statistics.
ElECHIVE COUISE(S) .eiiuuriiiiiiiiiiie ettt
Technical Elective course™.............cooiiiiiiiiiiiie e

Spring Semester (16 credits)

AV 2420 FAA Regulations, Records, and Certification..............c.ccee... 2
AV 3610 