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Cornell University Calendar

Fall Semester

Residence halls open

Freshman orientation begins
New-student orientation begins
Registration-course exchange
Instruction begins

Physical education classes begin
Fall break: instruction suspended
Instruction resumes

Pre-course enrollment for spring
Family Weekend

Homecoming

Thanksgiving recess:
instruction suspended, 1:10 p.m.

Instruction resumes
Instruction ends

Study period

Final examinations begin
Final examinations end
Residence halls close

Winter Session Period Begins
Three-week classes begin
Winter session period ends

Spring Semester
Residence halls open for continuing students

Residence halls open for new students
Registration-course exchange
Instruction begins

Physical education classes begin
Spring break: instruction suspended
Instruction resumes

Pre-course enrollment for fall
Instruction ends

Study period

Final examinations begin

Final examinations end

Residence halls close (students who are graduating
may stay through Commencement Day)

Senior Week
Commencement

Summer Session
Three-week session

Eight-week session
Six-week session

1998-99

Friday, August 21

Friday, August 21

Friday, August 21
Tuesday-Wednesday, August 25-26
Thursday, August 27
Monday, September 7
Saturday, October 10
Wednesday, October 14
TBA

October 30-November 1
September 19

Wednesday, November 25

Monday, November 30

Saturday, December 5
Sunday-Wednesday, December 6-9
Thursday, December 10

Friday, December 18

Saturday, December 19

Monday, December 28
Monday, January 4
Friday, January 22

Sunday, January 17

Monday, January 18
Thursday-Friday, January 21-22
Monday, January 25

Monday, February 8

Saturday, March 20

Monday, March 29

TBA

Saturday, May 8
Sunday-Wednesday, May 9-12
Thursday, May 13

Friday, May 21

Saturday, May 22
Sunday-Saturday, May 23-29
Sunday, May 30

Wednesday, June 2
Monday, June 14
Monday, June 28

1999-00

Friday, August 20
Friday, August 20
Friday, August 20
Tuesday-Wednesday, August 24-25
Thursday, August 26
Monday, September 6
Saturday, October 9
Wednesday, October 13
TBA

October 29-31
November 5-7

Wednesday, November 24
Monday, November 29

Saturday, December 4
Sunday-Wednesday, December 5-8
Thursday, December 9

Friday, December 17

Saturday, December 18

Monday, December 27
Monday, January 3
Friday, January 21

Sunday, January 16

Monday, January 17
Thursday-Friday, January 20-21
Monday, January 24

Monday, February 7

Saturday, March 18

Monday, March 27

TBA

Saturday, May 6
Sunday-Wednesday, May 7-10
Thursday, May 11

Friday, May 19

Saturday, May 20
Sunday-Saturday, May 21-27
Sunday, May 28

Wednesday, May 31
Monday, June 12
Monday, June 26

The dates shown in this calendar are subject to change at any time by official action of Cornell University.

In this calendar, the university has scheduled classes, laboratories, and examinations on religious holidays. It is the intent of the university that
students who miss those activities because of religious observances be given adequate opportunity to make up the missed work.

The Law School and College of Veterinary Medicine calendars differ in a number of ways from the university calendar. Please consult the catalogs
of those colleges for details.

The courses and curricula described in this catalog, and the teaching personnel listed herein, are subject to change at any time by official action of
Cornell University.

The rules and regulations stated in this catalog are for information only and in no way constitute a contract between the student and Cornell
University. The university reserves the right to change any regulation or requirement at any time.

This catalog was produced by Media and Technology Services at Cornell University.
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To obtain a copy of this catalog, please follow these guidelines:

If you are a prospective undergraduate student, please contact the
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If you are a prospective graduate student, please contact the Graduate
School, Cornell University, B2 Caldwell Hall, Ithaca, NY 14853,
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If you are a currently enrolled student, please contact your college
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All others please contact the Office of the Vice President for Student
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Corrections or suggestions for changes in this catalog may be
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Media and Technology Services
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1150 Comstock Hall

Ithaca, NY 14853-0901

Fax: 607-255-9873
e-mail: jaa3@comell.edu

Abbreviations and symbols used in this catalog:

M Monday S-U Satisfactory-Unsatisfactory
T Tuesday disc discussion
w Wednesday lab laboratory
R Thursday lec lecture
F Friday rec recitation
S Saturday sec section
TBA  To be announced
@ geographic breadth
# historical breadth

Courses with names and descriptions enclosed in
brackets—[ }—are not offered fall 1998 and spring 1999-
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CORNELL UNIVERSITY — GENERAL

Introduction

Courses o fStudy contains information
primarily concerned with academic resources
and procedures, college and department
programs, interdisciplinary programs, and
undergraduate and graduate course offerings
of the university. Not included in this
publication is information concerning the
Medical College and the Graduate School of
Medical Sciences, located in New York City.
A student handbook describing life at Cornell
will be distributed to all new incoming
students. In addition, each new student
receives the Policy Notebook, which summa-
rizes pertinent university policy. Students
should consult with their college’s advising
office for specific information on academic
policies and procedures, degree programs and
requirements.

Student responsibility and regulations. The
Campus Code o f Conduct describes the
regulations and policies for maintaining public
order on campus. The Code ofAcademic
Integrity and other statements of student
responsibility are set forth in the Policy
Notebook. Publications are available for
viewing on CUINFO, on the World Wide Web,
the university’s electronic information system,
and in print at the various university libraries,
the Student Life Union, the Office of the Dean
of the University Faculty, the Office of
University Counsel, the Office of the Judicial
Administrator, and the college offices.

The following is a list of offices and informa-
tion sources for admission information:

Undergraduate admissions. Information
pertinent to prospective applicants is available
from the Undergraduate Admissions Office,
410 Thurston Avenue, Ithaca, NY 14850-2488,
607-255-5241.

Graduate School. Information pertaining to
admission to the Graduate School may be
obtained by contacting the Graduate School,
B2 Caldwell Hall, Ithaca, NY 14855-2602,
607-255-4884.

Law School. Admission information for the
Law School is available from the Law School,
Myron Taylor Hall, Ithaca, NY 14853-4901,
607-255-5141.

Samuel CurtisJohnson Graduate School of
Management. Information is available from
the Office of Admissions, Sage Hall, Ithaca,
NY 14853-4201, 607-255°1526.

College of Veterinary Medicine. Admission
information is available from the Admissions
Office, Schurman Hall, Cornell University,
Ithaca, NY 14853-6401, 607-253-7000.

Medical College and Graduate School of
Medical Sciences. Information regarding
admissions is available from the Office of
Admissions, 1300 York Avenue, New York,
NY 10021, 212-746-1067.

CUINFO ON THE WORLD WIDE WEB

It is not possible to keep this single-volume
course list completely up-to-date. The most
current information regarding course
schedules, sections, rooms, credits, and
registration procedures may be found on
CUINFO, Cornell’s electronic information
source, and in the Course and Time Roster and
the Course and Room Roster, published each
semester by the Office of the University
Registrar. You may access CUINFO through
(he World Wide Web. The URL is:
http://www.cornell.edu. Students are also
advised to consult individual college and
department offices for up-to-date course
information.

EXPLANATION OF COURSE
NUMBERING SYSTEMS

The course levels have been assigned as
follows:

100-level course—introductory course, no
prerequisites, open to all qualified students

200-level course—lower-division course, open
to freshmen and sophomores, may have
prerequisites

300-level course—upper-division course, open
to juniors and seniors, prerequisites

400-level course—upper-division course, open
to seniors and graduate students, 200- and
300-level course prerequisites or equivalent

500-level course—professional level (e.g.,
management, law, veterinary medicine)

600-level course—graduate-level course, open
to upper-division students

700-level course—graduate-level course

800-level course—master’s level, thesis,
research

900-level course—doctoral level, thesis,
research

The list of courses that follows is arranged
in two broad groups.

Group 1: Divisions that offer both under-
graduate- and graduate-level courses

Agriculture and Life Sciences
Architecture, Art, and Planning
Arts and Sciences

Biological Sciences
Engineering

Hotel Administration

Human Ecology

Industrial and Labor Relations
Nutritional Sciences

Officer Education

Group 2: Graduate professional divisions
Law

Management

Veterinary Medicine

INFORMATION

There are no courses offered by the Graduate
School as a unit; graduate-level courses are
contained in the various departments that
offer the instruction.

Within each division, courses are generally
arranged in alphabetical order by department
and in numerical order within the depart-
ments. All courses, 0-999 are briefly
described for those divisions (group 1)
offering instruction to both undergraduate and
graduate students. Courses in the graduate
professional divisions (group 2) are desig-
nated by number and title only.

ACCREDITATION

Cornell University is accredited by the Middle
States Association of Colleges and Schools.

A copy of the most recent reaffirmation of
Cornell’s accreditation can be found at
http://www.ipr.cornell.edu/Accreditation/
Status. Requests to review additional
documentation supporting Cornell’s accredita-
tion should be addressed to the Michael
Matier, Office of Planning and Budget, Cornell
University, 440 Day Hall, Ithaca, NY 14853-
2801, mwm5@comell.edu.

Advanced Placement

CREDIT FOR ADVANCED
PLACEMENT

Definition and Purpose of Advanced
Placement Credit

Advanced placement credit is college credit
that students earn before they matriculate as
freshmen. Students may use credit they
receive for advanced placement to satisfy
degree requirements only as specified by the
individual college at Cornell. Although such
credit counts toward the bachelor’s degree, its
primary purpose is to exempt students from
introductory courses and to place them in
advanced courses. Its value is that it allows
students to include more advanced courses in
their undergraduate curricula.

Sources of Advanced Placement Credit

Advanced placement credit may be earned
from one of the following:

a. Achieving the requisite score on a
departmental examination at Cornell
(usually given during orientation week) or
from the Advanced Placement Examina-
tions from the College Entrance Examina-
tion Board (CEEB). The requisite scores,
which vary by subject, are determined by
the relevant departments at Cornell and
are listed on page 7.

b. Passing a regular course taught at an
accredited college to college students and
approved by the relevant department at
Cornell. Some departments have
delegated the review of courses to college
staff according to guidelines they have


http://www.cornell.edu
http://www.ipr.cornell.edu/Accreditation/
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formulated. Some departments review
each request individually. Some depart-
ments accept credit from virtually all
accredited colleges; some do not.

Credit for international credentials is evaluated
individually (see below).

Please note; Cornell University does not
accept creditfor courses sponsored by colleges
but taught in high schools to high school
students, even ifthe collegeprovidesa
transcript o fsuch work. Students who have
taken such courses may, however, take the
appropriate Advanced Placement Examination
offered by the College Entrance Examination
Board in Princeton, New Jersey, to qualify for
credit as in paragraph a above.

The final decision for awarding advanced
placement credit at Cornell rests with each
individual college. The appropriate depart-
ment of instruction within the university sets
the standards of achievement that must be met
for advanced placement and recommends AP
credit for those who meet the standards. For
policies governing advanced placement in a
mspecific college, see the academic information
section for that college. Students need not
accept advanced placement. They may repeat
the course, thereby relinquishing the
advanced placement credit.

Advanced placement examinations.
Entering freshmen should have their scores
from CEEB Advanced Placement Examinations
sent to their college or school office (see
below, “Forwarding of scores and tran-
scripts”).

Departmental advanced standing exami-
nations. In certain subjects, students may
also qualify for advanced placement or credit,
or both, on the basis of departmental
examinations given on campus during
orientation week. A schedule of these
examinations will appear in the orientation
booklet that will be mailed to entering ¢
students in late summer. The departments
that award advanced placement and credit on
the basis of departmental examinations are
shown on page 7.

Transfer of credit. Entering freshmen who
have completed college courses for which
they want to receive credit toward their
Cornell degree should send transcripts and
course descriptions to their college or school
office (see the list at the end of this section).
The award of credit or placement for such
courses is determined by the appropriate
departments according to individual school
and college guidelines. Because policy for
using advanced placement credit varies
according to each college’s or school’s
professional and academic goals, students
should consult their college or school office to
determine how they may use such credit.

Foreign credentials. Information regarding
Cornell’s advanced standing policy for foreign
credentials may be obtained by contacting the
Associate Director of International Admissions,
Cornell University, 410 Thurston Avenue,
Ithaca, New York 14850-2488, U.S.A.

Students holding foreign credentials who feel
they may be eligible for advanced standing
consideration should contact the International
Students and Scholars Office before enroll-
ment for clarification of the advanced standing
policy.

Written inquiries. Many department, school,
and college offices encourage students to
contact them with any questions they may

1998-1999

have. Addresses given in the following
sections may be completed by adding Ithaca,
New York 14853-

Forwarding of scores and transcripts.
Entering freshmen should have their advanced
placement test scores sent to their school or
college registrar’s office.

College o fAgriculture and Life Sciences
177 Roberts Hall

College o fArchitecture, Art, and Planning
B2 West Sibley Hall

College o fArtsand Sciences
55 Goldwin Smith Hall

College o fEngineering
170 Olin Hall

School o fHotel Administration
138 Statler Hall

College o fHuman Ecology
N101 Van Rensselaer Hall

School ofIndustrial and Labor Relations
101 lves Hall

DETERMINATION OF CREDIT AND
PLACEMENT

The table on page 7 provides information on
how credit and placement are determined for
most subjects. Supplementary information for
subjects requiring additional explanation is
provided below.

Biological Sciences

The Division of Biological Sciences grants
advanced placement credits and exemption
from introductory biology courses based on
superior performance on the CEEB Advanced
Placement Examination in biology.

Any student who earns a score of 5 on this
examination may elect to receive eight credits
and be permitted exemption from all
introductory biology courses.

Students not majoring in biological sciences
who score a 4 or 5 may receive, respectively,
six or eight advanced placement credits. This
will satisfy the distribution requirement in
biological sciences for students in the College
of Human Ecology and a portion of the group
B distribution requirement for students in the
College of Agriculture and Life Sciences. For
students in the College of Arts and Sciences,
credits may be applied to the Group 1
distribution area in accordance with regula-
tions stipulated by the college.

Biological sciences majors who receive a score
of 5 may receive eight credits and be exempt
from all introductory biology courses or elect
to receive four credits and select one of the
options allowed for majors with a score of 4.
The student receiving a score of 4 must fulfill
the introductory biology requirement by
taking Biological Sciences 101-102, 101/103,
1027104, or 103-104 or 105 or 106 (Biological
Sciences, Lectures and Laboratory). These
students should consult information available
in the Biological Sciences 101-104 course
office (1140 Comstock Hall) and in the
Biology Center (216 Stimson Hall) to
determine which semester to take to complete
the introductory biology requirement. For
students in doubt, Biological Sciences 101/103
is advised. These students will receive a total
of eight introductory biology credits (four
advanced placement credits plus four course
credits).

Chemistry

The Department of Chemistry offers two
sequences that satisfy prerequisites for further
work in the department: Chemistry 207-208,
an eight-credit sequence that includes
qualitative analysis, and Chemistry 215-216, a
nine-credit sequence that includes qualitative
and quantitative analysis.

Freshmen may qualify for advanced place-
ment and advanced standing credits in
chemistry by satisfactory performance on the
CEEB Advanced Placement Examination in
chemistry or by passing an advanced standing
examination offered by the department. A
score of 5 on the CEEB examination entitles a
student to four credits. A student may earn
four or eight credits by suitable performance
on the departmental examination. To take the
departmental examination students must sign
up beforehand in 131 Baker Laboratory.

The specific course in which a student will
register after having received a certain
advanced placement standing will be decided
by consultation between the student, his or
her adviser, and the professors teaching the
courses. Questions may also be directed to
Dr. Stanley Marcus, associate director of
undergraduate studies, in 138 Baker Labora-
tory. Students receiving advanced placement
who are interested in a major in chemistry or
a related science should consider taking
Chemistry 215-216 and should consult the
Chemistry 215 instructor.

Classics

For advanced placement and credit in Latin
and Greek, students should consult the
Department of Classics, 120 Goldwin Smith
Hall.

Latin. Credit and placement are determined
on the basis of a departmental examination.
A student who is permitted to register in a
300-level course will be given six advanced
placement credits.

Greek and Modem Greek. Credit and
placement are determined on the basis of a
departmental examination. For Ancient
Greek, a student who is permitted to register
in a 300-level course will be given six
advanced placement credits. For Modem
Greek, a student who is determined by the
examiner to be at an advanced level will be
given six advanced placement credits.

Computer Science

Students who receive a score of 4 or 5 on the
CEEB Advanced Placement Examination in
computer science will receive four advanced
placement credits and may take Computer
Science 211, 212, or 222 (provided, in the case
of Computer Science 222, the mathematics
prerequisites are met). These credits may be
used to satisfy the requirement in computer
programming for students in the College of
Engineering or half the distribution require-
ment in mathematics for students in the
College of Arts and Sciences.

Freshmen may also earn four credits by
suitable performance on a departmental
examination to be given during orientation
week. Students who receive a score of 3 on
the CEEB Advanced Placement Examination
may choose, at their own risk and in
consultation with their advisers, to go directly
into a 200-level course without receiving
credit for Computer Science 100. These
students are strongly urged to take the



ADVANCED PLACEMENT

Summary of Credit and Placement

Subject Score Advanced Placement Credit ~ Placement
Avrabic Department of Near Eastern Studies determines credit and placement based on departmental examination.
Biology 5 (majors) 8 credits or 4 credits Placement out of all introductory courses. Students may choose

to accept only 4 credits and follow the guidelines for majors
with a score .of 4.
4 (majors) 4 credits 4 AP credits awarded after completion of any combination of 4
credits from 101-104 or 105 or 106. Consult department to
determine which semester to take to complete introductory

biology.
5 (nonmajors) 8 credits Placement out of all introductory courses.
4 (nonmajors) 6 credits Placement out of 109-110. Does not always satisfy the prerequi-
site for second- and third-level courses in biology.

Chemistry 5 4 credits Department determines placement.

Computer science 45 4 credits Placement out of C.S; 100.

Economics, micro 4,5 3 credits Placement out of Economics 101.

Economics, macro 4,5 3 credits Placement out of Economics 102.

English 4,5 3 credits

French language 4,5 3 credits Department of Modem Languages determines placement.
Students may earn additional credit by taking CASE
examination.!

French literature 45 3 credits (and proficiency) Department of Romance Studies determines placement.

German 45 3 credits (and proficiency) Department of German Studies determines placement in literature
courses. Department of Modem Languages determines
placement in language courses. Students may earn additional
credit by taking CASE examination.!

Government and politics, U.S. 4,5 3 credits Placement out of Government 111.

Government and politics,

comparative 45 3 credits Placement out of Government 131-

Greek, Ancient . ) ) o

and Modem Department of Classics determines credit and placement based on departmental examination.

Hebrew 45 3 credits Department of Near Eastern Studies determines placement based
on departmental examination.

American history 4,5 4 credits

European history 45 4 credits

History of art 4,5 3 credits

Italian language 4,5 3 credits Department of Modem Languages determines placement.
Students may earn additional credit by taking CASE
examination.! .

Italian literature 45 3 credits (and proficiency) Department of Romance Studies determines placement.

Latin Department of Classics determines credit and placement based on departmental examination.

Mathematics BC (excluding 45 8 credits Placement out of 111, 112. Permission to take 221, 223, 293, or 213.

engineering students) 2o0r3 4 credits Placement out of 111. No advanced placement credit for
students who take 111. Permission to take 112, 122, or 192.
Mathematics AB (excluding  3,4,5 4 credits Placement out of 111. Permission to take 112, 122, or 192.
engineering students)
2 none Students are strongly urged to take the mathematics placement
examination.
Music Department determines credit and placement based on departmental examination.
Physics B 5 8 credits Placement out of Physics 101-102. Students with a score of 4 or

5 on Mathematics BC may choose placement out of Physics
112 or 207 (4 credits).

Physics B 4 8 credits Placement out of Physics 101-102.
3 4 credits Placement out of Physics 101.
Physics C—Mechanics 45 4 credits Student may choose placement out of Physics 112 or 207, or

placement into Physics 116 with no AP credit. For more
information, contact department representative.

Physics C—Electricity/ 5 4 credits Placement out of Physics 213.
Magnetism
Psychology 45 3 credits Placement out of Psychology 101.
Sociology Department determines credit and placement.
Spanish language 45 3 credits Department of Modem Languages determines placement.

Students may earn additional credit by taking CASE
examination.!

Spanish literature 45 3 credits (and proficiency) Department of Romance Studies determines placement.
Statistics 45 3 credits Placement out of Biometry 200, ILRST 210 or Mathematics 171.
Turkish Department of Near Eastern Studies determines credit and placement based on departmental examination.

tComell Advanced Standing Examination. Contact the Department of Modem Languages, 203 Morrill Hall.
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departmental placement test. To take the
departmental examination, students must sign
up beforehand in the Undergraduate Office,
303 Upson Hall.

English

The English department will grant 3 credits to
students who score 4 or 5 on the CEEB
Advanced Placement Examination. The
credits are granted automatically: no
application to the department is required.

Students who receive scores of 700 or better
on the CEEB SAT Il examination in English
composition, 700 or better on the CEEB SAT Il
examination in literature, or 4 or 5 on the
CEEB Advanced Placement Examination are
eligible to enroll, space permitting, in the
following English freshman writing seminars:
270, 271, 272.

Advanced placement credits may not be used
to fulfill requirements of the English major or
distribution requirements of the College of
Arts and Sciences.

Mathematics

The Cornell calculus sequences discussed
below are described under “Basic Sequences”
in the Department of Mathematics section of
this catalog.

The regular freshman calculus courses at
Cornell do not differ substantially from
calculus courses given in many high schools,
and it is best to avoid repeating material that
has already been covered at an appropriate
level. Secondary school students who have
had the equivalent of at least one semester of
analytic geometry and calculus should, if
possible, take one of the CEEB’s two
Advanced Placement Examinations (calculus
AB or calculus BC) during their senior year.

The following rules do not apply to students
being admitted to the College of Engineering.
See the college’s brochure for a detailed
statement.

Students with a grade of 4 or 5 on the BC
examination may take the appropriate third-
semester course (Mathematics 213, 221, 223 or
293), but students entering Mathematics 293
may have to make up some material on partial
differentiation. Students with a 2 or 3 on the
BC examination or a 3, 4 or 5 on the AB
examination may take the appropriate second-
semester course (Mathematics 112, 122, or
192). However, students who receive the
borderline passing scores of 2 on the BC
examination or 3 on the AB examination are
strongly advised to take 112 rather than the
more demanding courses 122 or 192.
Advanced placement credit will be awarded
appropriately; however, no credit will be
granted for a grade of 1 on the BC or 1 or 2
on the AB examination.

The placement examination in mathematics is
offered at Cornell only during orientation
week and should be taken by students who

1) have had at least a semester of calculus
but did not take a CEEB Advanced
Placement Examination;

2) believe that the placement assigned on the
strength of the CEEB Advanced Placement
Examination is not high enough in their
case.

Students are strongly urged to take the
departmental placement test even if they feel
that their grasp of the material is uncertain.
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The grade on this test does not become part
of a student’s record. No advance registration
for the departmental examination is necessary'.

Modern Languages

Students who have studied a language for two
or more years and want to continue study in
that language at Cornell must present the
results of a placement test. See “Placement
Tests and Advanced Placement credit” under
“Foreign Language Requirements”in the Arts
and Sciences section of this catalog. Students
who have had a year of formal study or
substantial informal study since they last took
a placement test should take the examination
again during orientation week if they plan to
continue course work.

Advanced standing credit may be entered on a
student’s record as follows:

1) For students with a score of 4 or 5 on the
language Advanced Placement Examina-
tion of the CEEB, three credits are granted,
and they are eligible to take Cornell’s
Advanced Standing Examination (CASE).
Outstanding performance on this
examination can result in a maximum of
six credits.

2) Students who achieve a minimum score of
65 on the Cornell language placement test
given during orientation week are eligible
to take Cornell’s Advanced Standing
Examination (CASE). Oustanding
performance on this examination can
result in @ maximum of six credits.

3) For formal language work at an accredited
college, credit is considered by the
department on submission of a transcript
and may be entered on the student’s
Cornell record.

4) Native speakers of languages other than
English may, on examination by the
appropriate professor, be granted a
maximum of six credits if they can
demonstrate proficiency equivalent to
course work on the 200 level or above at
Cornell. Additional credit will be
considered only for those who pursue
advanced work in their native language.

Information about times and places to take
placement tests is available in the orientation
booklet, from Academic and Career Counsel-
ing Services on the Web at http:.//
dml.comell.edu/html/place/testschedule.html,
and from the Department of Modern
Languages. For more information, see the
College of Arts and Sciences section on
language course placement, or contact the
Department of Modem Languages, 203 Morrill
Hall.

Music

Advanced placement and credit are awarded
only in music theory and only on the basis of
a comprehensive examination administered by
the Department of Music, normally during
orientation week. If special arrangements are
made, the examination may be administered
at other times during the academic year. All
students interested in taking this examination
should consult Professor E. Murray, 311
Lincoln Hall (telephone: 607/255-4675).
Inquiries may be directed to the Department
of Music, 104 Lincoln Hall (telephone:
607/255-4097).

Physics

Advanced placement and credit are awarded
on the basis of the CEEB Advanced Placement
Examination in physics (physics B or physics
C), certain international examinations, or the
departmental examination (which may be
taken during orientation week or at other
times as arranged). For information about the
departmental examination, students should
consult the director of undergraduate studies,
ProfessorJ. T. Rogers, 101 Clark Hall, or the
department chair.

Physics B. Students earning a score of 4 or 5
may receive eight credits for Physics 101 and
102. Those earning a score of 5 in physics B
with a score of 4 or 5 in calculus BC may
choose to accept four credits in Physics 112 or
207 instead of eight credits in Physics 101 and
102. Those earning a score of 3 will receive
four credits in Physics 101.

Physics C—Mechanics: Students earning a
score of 4 or 5 may receive four credits for
Physics 112 or 207, or placement into Physics
116 with no AP credit.

Physics C—Electricity and Magnetism:
Students earning a score of 5 may receive four
credits for Physics 213-

A student planning a major in Physics or
Applied and Engineering Physics and who is
eligible for AP credit should consult with his/
her adviser or the department representative.

Advanced placement into a next-in-sequence
course depends on the completion of the
appropriate mathematics prerequisites before
enrolling. To qualify for advanced placement
credit, it is not necessary to continue the study
of physics.

General information and advice may be
obtained from ProfessorJ. T. Rogers, 101
Clark Hall, or from the Department of Physics,
109 Clark Hall.

ADVANCED PLACEMENT AND
CREDIT FOR INTERNATIONAL
CREDENTIALS

Following are the policies currently in effect
for G.C.E. “A” Level Examinations and
International Baccalaureate Higher Level
Examinations. Accepted students holding any
other secondary school credentials are urged
to sit for the Advanced Placement Examina-
tions of the College Entrance Examination
Board or for the departmental examinations
offered during orientation week. Students
requiring further information concerning
advanced standing credit for foreign creden-
tials may contact the Associate Director,
Undergraduate International Admissions.

General Certificate of Education (GCE)
Advanced (“A”) Level Examination passes
are awarded advanced standing and credit.
Students must present the original or a
certified copy of their examination certificate
to the Associate Director, International
Admissions, in order to receive credit. The
following overseas examinations are recog-
nized by Cornell as equivalent in standard to
GCE “A” Levels:

= Matriculation examination of the University
of Hong Kong (Advanced Level)

« Advanced Level examination of the
University of Hong Kong



« E. African Advanced Certificate of Educa-
tion (principal passes only)

« W. African Advanced Level General
Certificate of Education

= Joint examination for the Higher School
Certificate and Advanced Level General
Certificate of Education in Malaysia and
Singapore (principal passes only)

Following is a list of subjects and the marks
for which credit will be awarded:

Subject Marks Credit
Biology AorB 8 credits
Chemistry A 8 credits (Chem 207
and 208)
B 4 credits (Chem 207)
Economics A 6 credits (Econ 101
and 102)
English
Literature A 6 credits
B 3 credits
Geography subject to departmental
review
History A B,

orC 4 credits
Mathematics Aor B 8 credits (Math 111

and 112)
C 4 credits (Math 111)
Music subject to departmental
review
Philosophy  Aor B 3 credits
Physics Aor B 4 credits for Physics

101, 112, or 207

4 additional credits for
Physics 213 are
granted for a combina-
tion of grades of A or
B and a minimum of 8
Advanced Placement
or Advanced Standing
credits in Mathematics.
Students planning to
major in physics are
encouraged to enroll
in Physics 116.

International Baccalaureate (IB) Higher
Level Examination passes are awarded
advanced standing and credit as follows. The
original or a certified copy of the examination
results must be shown to the Associate
Director, International Admissions.

Subject Marks Credit
Anthropology subject to departmental
review
Biology 7 8 credits
6 6 credits
Chemistry 6 or7 4 credits (Chem 207)
Economics 6 or7 6 credits
English
Literature 7 6 credits
6 3 credits
Geography subject to departmental
review
Mathematics 6 or 7 8 credits (prospective

math, science, and
engineering majors
must consult with math
department to
determine prerequisite
for placement in third-
semester math courses)

Music subject to departmental
review

Philosophy 7 3 credits

Physical

Science 6 or 7 8 credits (4 credits,
Chemistry 103; 4
credits, Physics 101)

Physics 6 or7 4 credits (Phys 101,

112, or 207)

For more information about advanced
placement or other academic questions,
please contact the Associate Director,
International Admissions, Undergraduate
Admissions Office, 410 Thurston Avenue,
Ithaca, NY 14850-2488.

University Registration

University registration is the official recogni-
tion of a student’s relationship with the
university and is the basic authorization for a
student’s access to services and education.
Completion of registration is essential to
enable the university to plan for and provide
services and education, guided by the highest
standards for efficiency and safety. Unautho-
rized, unregistered persons who use university
services and attend classes have the potential
to use university resources inappropriately
and to displace properly registered students.
In addition, the university assumes certain
legal responsibilities for persons who
participate as students in the university
environment. For example, policy states that
New York State health requirements must be
satisfied. Because these requirements are
intended to safeguard the public health of
students, the university has a responsibility to
enforce the state regulations through
registration procedures.

The policy on university registration is
intended to describe clearly the meaning of
and the procedures for registration so that
students can complete the process efficiently
and be assured of official recognition as
registered students. With the clear communi-
cation of the steps for registration, it is hoped
that compliance will occur with a minimum of
difficulty.

To become a registered student at Cornell
University, a person must

= complete course enrollment according to
individual college requirements;

= settle all financial accounts, including
current semester tuition;

= satisfy New York State health require-
ments;

- have no holds from the college, the
office of the Judicial Administrator,
Gannett Clinic, or the Bursar.

Individuals must become registered students
by the end of the third week of the semester.

Cornell University does not allow persons
who are not registered with the university
in a timely manner to attend classes. The
university reserves the right to require
unauthorized, unregistered persons who
attend classes or in other ways seek to
exercise student privileges to leave the
university premises. The university does not
permit retroactive registration and does not
record courses or grades for unregistered
persons.

UNIVERSITY REGISTRATION

COURSE ENROLLMENT

Pre-course enrollment for each semester at
Cornell takes place partway through the
preceding semester. Dates are announced in
advance and are posted in school and college
offices. Students are expected to meet with
their advisers during this period to affirm that
the courses they plan to take will ensure
satisfactory progress toward a degree.

New students and transfer students may be
sent course enroliment instructions by their
college offices before they arrive on campus.
Procedures vary from college to college.

COURSE ADD/DROP/CHANGE

Students may adjust their schedules during
add/drop/change periods. A form is
completed by the student and signed by both
the student’s adviser and an appropriate
representative of the department offering the
course (an instructor, department staff
member or college registrar, depending on the
college). The completed and signed form
must be returned to the student’s college
office to be processed. Professional schools,
Continuing Education and Summer Sessions,
and the Department of Physical Education and
Athletics have different course enrollment and
add-drop policies. See the chart below for
their course add/drop/change fees.

Late Course Enrollment and Late Add/
Drop/Change Fees

Late Late
Course Course
Enrollment Add/Drop/
Academic Unit Fee Change Fee
Continuing
Education and
Summer Sessions t t
Johnson Graduate
School of Management ~ $100 $100
Law School No fee No fee
Physical education $30 $20*
Veterinary medicine $30* $30*

«Consult the college office for special
considerations and requirements.

(Consult the Summer Session catalog and the
Division of Extramural Study brochure for
fees.

AUDITING COURSES

Summer school and extramural students may
officially register as visitors (auditors) in
courses and have this entered on their
permanent records if their attendance is
reported as satisfactory. Graduate students
may register for courses as auditors but will
not have the courses listed on their transcripts.
Undergraduates may not register to audit
courses.

LEAVES AND WITHDRAWALS

A leave of absence must be requested from
the college in which the student is enrolled.
A leave of absence is granted for a specified
time, after which the student is expected to
return to resume course work. Students
should inform their college of intent to return.
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A student may withdraw from the university at
the student’s discretion. In addition, a college
may withdraw a student who fails to return at
the end of a period of authorized leave.

Medical leaves are granted and processed
through University Health Services.

Internal Transfer
Division

Students may not always be satisfied with the
original Cornell school or college into which
they've been admitted. They may decide to
transfer from one college to another, within
the university. This process is called internal
transfer, and application procedures and
deadlines vary by college. It may be possible
to be admitted directly into a new program.
Students who are uncertain if they immedi-
ately qualify for direct transfer, however,
should apply to the Internal Transfer- Division
(ITD).

To apply, candidates must interview with the
division’s director and submit an essay to the
ITD office outlining their reasons for wanting
to transfer. Internal Transfer Division
applicants must also fulfill the application
requirements (e.g., interviews, essays) of their
target college as if they were applying for
direct transfer. In many cases, colleges
formally sponsor students in ITD and
essentially guarantee admission if students
successfully complete the requirements
(taking particular courses, earning a specified
grade point average while enrolled in ITD)
that are outlined in their letter of sponsorship.
Although sponsorship does not guarantee
admission to the Internal Transfer Division, it
is the most important factor determining
acceptance into ITD. Students can apply
simultaneously for direct transfer and to ITD,
so that if direct transfer is denied they might
be offered the option of being sponsored in
the Internal Transfer Division.

For more information about transfer require-
ments, students should contact the admissions
office of the college they hope to enter and
the office of the Internal Transfer Division,
220 Day Hall (255-4386).

Bursar Information
TUITION, FEES, AND EXPENSES
Tuition for Academic Year 1998-99

Endowed Divisions
Undergraduate

Architecture, Art, and Planning
Arts and Sciences
Engineering

Hotel Administration $22,780
Graduate

Graduate School (with major chair

in an endowed division) 22,780
Professional

Law School 24,100
Management 24,300

INFORMATION -
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Statutory Divisions
Undergraduate
Agriculture and Life Sciences

Human Ecology
Industrial and Labor Relations

New York resident* 9,720
Nonresident* 18,760
Graduate
Graduate School (with major
chair in agriculture, human
ecology, or industrial and
labor relations) $11,400

Graduate School—Veterinary Medicine 12,000

Professional

Veterinary Medicine
New York resident*
Nonresident*

14,500
19,600

Summer Session (1998)

Per credit 570 (estimated)

Other Tuition and Fees
In absentia fees

Graduate $200 per term
Undergraduate 15 per term
Law and Management 75 per term

Theamount, time, and mannerofpaymentof
tuition, fees, or other charges may be changed
at any time without notice.

=Residency status is determined at the time of
admission by the college. Change in
residency status is determined by the bursar.

Fees and Expenses

Undergraduate applicants to Cornell pay a
nonrefundable $65 application fee when
submitting an application for admission. The
graduate application fee is $65. Application to
the Johnson Graduate School of Management
costs $90 (domestic), $120 (international).

Tuition Refund Policy

Amounts personally paid for tuition may be
refunded if the student requests a leave of
absence or withdrawal from the office of the
dean of his or her college of enrollment. The
date of this request will determine the tuition
liability for the semester. Previously matricu-
lated students who terminate their registration
with the university during a fall or spring
semester in this manner will be charged
tuition from the university registration day
through the date of their request as follows:
first six days of the semester (including
university registration day), no charge; seventh
day of the semester, 10 percent; second week,
20 percent; third week, 30 percent; fourth
week, 40 percent; fifth week, 60 percent; sixth
week, 80 percent; seventh week to the end of
the semester, 100 percent.

First-time matriculants will be charged tuition
from the university registration day through
the date >of their request as follows: first six
days of the semester (including university
registration day), no charge; seventh day of
the semester, 10 percent; second and third
weeks, 20 percent; fourth week, 30 percent;
fifth and sixth weeks, 40 percent; seventh
week, 50 percent; eighth and ninth weeks,
60 percent; tenth week to the end of the
semester, 100 percent.

Repayment policy. Students receiving
financial aid from the university who

withdraw during a term will have their aid
reevaluated, possibly necessitating repayment
of a portion of aid received. Repayment to
aid accounts depends on the type of aid
received, government regulations, and the
period of time in attendance. A partial
semester will generally count as one of the
eight semesters of financial aid eligibility
normally allowed a student.

Refund Schedule for Withdrawals and Leaves of
Absence

Fall 1998 and Spring 1999

Previously Matriculated Students

Percent Fall 1998 Spring 1999
No charge 8/25-8/30 1/21-1/26
10% charge 8/31 1/27

20% charge 9/1-9/7 1/28-2/3
30% charge 9/8-9/14 2/4-2/10
40% charge 9/15-9/21 2/11-2/17
60% charge 9/22-9/28 2/18-2/24
80% charge 9/29-10/5 2/25-3/3
100% charge 10/6/98 3/4/99

First-Time Matriculated Students

Percent Fall 1998 Spring 1999
No charge 8/25-8/30 1/21-1/26
10% charge 8/31 1727

20% charge 9/1-9/14 1/28-2/10
30% charge 9/15-9/21 2/11-2/17
40% charge 9/22-10/5 2/18-3/3
50% charge 10/6-10/12 3/4-3/10
60% charge 10/13-10/26  3/11-3/24
100% charge 10/27/98 3/25/99

BILLING AND PAYMENT
Billing

Tuition and room and board charges will be
billed inJuly and December and must be paid
prior to registration. The due date for these
semester bills will normally be five to ten
working days prior to registration day. All
other charges, credits, and payments will
appear on monthly statements mailed before
the twenty-fifth of every month.

It is possible that some charges will not be
listed on the first bill and will appear on a
subsequent monthly bill. A student must be
prepared topay any charges appearing on a
subsequent bill even though the student
receives afinancialaid stipend before the
charges are hilled.

Al bills are due by the date stated on the bill;
all payments must be received by that date to
avoidfinance charges. Payments are not
processed by postmark.

Please inform the Office of the Bursar of any
change in billing address. Address changes
made at other offices will not change the
billing address. The address initially used on
billing statements will be the home address as
listed on each student’s application for
admission.



Payments

An individual who has outstanding indebted-
ness to the university will not be allowed to
register* or reregister in the university, receive
a transcript of record, have academic credits
certified, be granted a leave of absence, or
have a degree conferred. University policy
precludes the use of any current financial aid
for payment of past-due charges.

The Office of the Bursar acts as a clearing-
house for student charges and credits that are
placed directly on a student’s bill by several
departments and offices of the university.
Since the Office o fthe Bursar does not have
detailed records concerning many items that
appearon a bill, students should contact the
office involved ifthey have questions.

For further information, students should
contact the Office of the Bursar, Cornell
University, 260 Day Hall, Ithaca, New York
14853-2801 (telephone: 607/255-2336; fax:
607/255-6442). E-Mail
UCO_Bursar@comell.edu

'For specific exceptions, see “Bursar and
Cornellcard Procedures,” published by the
Office of the Bursar, 260 Day Hall.

STUDENT HEALTH INSURANCE

It is a Cornell University policy, by a
university board of trustees decision, that all
full-time students have health insurance
coverage while enrolled at Cornell.

The student health plan offers extensive
coverage at a reasonable cost for students and
their eligible dependents. Plan benefit
information will be mailed to all registered
students (including students registered in
absentia) in theirJuly bursar bill. 1f you
decide that you have adequate coverage and
want to waive the student health plan, a
waiver form with proof of other coverage
must be submitted to the student insurance
office before the August 29 deadline. All full-
time registered students, including students
registered in absentia, will be automatically
billed and enrolled in the student health plan
if a completed waiver is not received by the
deadline. Because of policy restrictions, the
plan is nonrefundable after the deadline
(except for dependents who no longer meet
eligibility requirements).

Students enrolled in the student health plan
may also enroll their eligible dependents for
an additional charge. Enrollment deadline is
September 30.

A five-month graduate plan is available for
those students who finish their degree
requirements before the start of the spring
semester. The deadline for application is prior
to the start of the spring semester.

A payment plan option is available. Deadline
for application is September 30. To obtain
additional information about the Cornell
University health plan and the payment plan
option, please contact the insurance carrier
directly at 1-800-859-8475. E-mail:
SICU@comell.edu

CLASS ATTENDANCE,

Class Attendance,
Meeting Times, and
Examinations

CLASS ATTENDANCE AND
ABSENCES

Students are expected to be present through-
out each term at all meetings of courses for
which they are registered. The right to excuse
a student from class rests at all times with the
faculty member in charge of that class.

Absences because of religious beliefs. In
accordance with Section 224-a of the New
York State Education Law, each student who
is absent from school because of his or her
religious beliefs must be given an equivalent
opportunity to register for classes or make up
an examination, study, or work requirements
that he or she may have missed because of
such absence on any particular day or days.
No fees of any kind shall be charged by the
university for making available to such student
such equivalent opportunity.

Class Meeting Times

Monday/Wednesday
Start Times End Times

50 MIN 08:00 AM 08:50 AM
75 MIN 08:40 AM 09:55 AM
50 MIN 09:05 AM 09:55 AM
50 MIN 10:10 AM 11:00 AM
50 MIN 11:15 AM 12:05 PM
50 MIN 12:20 PM 01:10 PM
50 MIN 01:25 PM 02:15 PM
50 MIN 02:30 PM 03:20 PM
75 MIN 02:55 PM 04:10 PM
50 MIN 03:35 PM 04:25 PM
50 MIN 07:30 PM 08:20 PM
50 MIN 08:35 PM 09:25 PM
Tuesday/Thursday

50 MIN 08:00 AM 08:50 AM
75 MIN 08:40 AM 09:55 AM
50 MIN 09:05 AM 09:55 AM
50 MIN 10:10 AM 11:00 AM
75 MIN 10:10 AM 11:25 AM
50 MIN 11:15 AM 12:05 PM
75 MIN 11:40 AM 12:55 PM
50 MIN 12:20 PM 01:10 PM
50 MIN 01:25 PM 02:15 PM
75 MIN 01:25 PM 02:40 PM
50 MIN 02:30 PM 03:20 PM
75 MIN 02:55 PM 04:10 PM
50 MIN 03:35 PM 04:25 PM

NO EVENING CLASSES

Friday

50 MIN 08:00 AM 08:50 AM
50 MIN 09:05 AM 09:55 AM
50 MIN 10:10 AM 11:00 AM
50 MIN 11:15 AM 12:05 PM
50 MIN 12:20 PM 01:10 PM

MEETING TIMES, AND EXAMINATIONS

50 MIN 01:25 PM 02:15 PM
50 MIN 02:30 PM 03:20 PM
50 MIN 03:35 PM 04:25 PM

NO EVENING CLASSES

Laboratories and similar exercises

1 HR 55 MIN 08:00 AM 09:55 AM
( 10:10 AM 12:05 PM

12:20 PM 02:15 PM

02:30 PM 04:25 PM

07:30 PM 09:25 PM

2 HR 25 MIN 07:30 AM 09:55 AM
10:10 AM 12:35 PM

02:00 PM 04:25 PM

07:30 PM 09:55 PM

3 HR 08:00 AM 11:00 AM
10:10 AM 01:10 PM

01:25 PM 04:25 PM

07:30 PM 10:30 PM

No classes or laboratory exercises are to be
held between the hours of 4:25 p.m. and 7:30
p.m. Monday through Thursday, after 4:25
p.m. on Friday, after 12:20 p.m. on Saturday,
and all day Sunday.

Evening preliminary examinations that will be
given outside of normal class hours may be
scheduled on Tuesday and Thursday evenings
only, beginning at 7:30 p.m. All room
assignments are scheduled by the Office of
the University Registrar. The dates and times
of these examinations are listed in the course
rosters for each term.

Evening academic activities commencing at
7:30 p.m. on Mondays and Wednesdays, other
than regularly scheduled courses and prelims
previously approved by the office of the
university faculty, are not permitted. Violation
of these rules interferes with other university
activities (athletic, musical, theatrical,
employment, etc.).

Any exception to the above regulations, other
than those for evening preliminary examina-
tions, will require permission of the dean or
director of the college or school offering the
course. Exceptions to the regulations on
evening preliminary examinations require
approval of the dean of the university faculty.
Al such exceptions must include provision of
special arrangements for the students for
whom conflicts are generated by such an
exception.

FINAL EXAMINATIONS

Final examinations for undergraduate courses
are scheduled by the Office of the University
Registrar. Examinations may be one, two, or
two and one-half hours in length at the
discretion of the department concerned. The
schedule of final examinations is available in
the Courseand Time Roster and the Course
and Room Roster, both of which are published
through the Office of the University Registrar
each semester. Examinations not listed in the
registrar’s examination schedule will be
arranged by the professor in charge and must
fall within the announced examination period,
except by permission of the dean of the
faculty in accordance with existing faculty
legislation.
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GENERAL INFORMATION

General Rules Governing Final
Examinations

Legislation of the university faculty governing
study periods and examinations is as follows:

1. No final examinations can be given at a
time other than the time appearing on the
official examination schedule promulgated
by the university registrar’s office without
prior written permission of the dean of the
faculty.

2. No permission will be given, for any
reason, to schedule final examinations
during the last week of classes or the
designated study period preceding final
examinations.

3. Permission will be given by the dean of
the faculty to reschedule examinations
during the examination period itself if
requested in writing by the faculty
member, but only on condition that a
comparable examination also be given for
those students who wish to take it at the
time the examination was originally
scheduled. The faculty member requesting
such a change shall be responsible for
making appropriate arrangements for
rooms or other facilities in which to give
the examination. This should be done
through the university registrar’s office.

4. No tests are allowed during the last week
of scheduled classes unless such tests are
part of the regular week-by-week course
program and are followed by an examina-
tion (or the equivalent) in the final
examination period.

5. Papers may be required of students during
the study period if announced sufficiently
far in advance that the student did not
have to spend a significant segment of the
study period completing them.

6. Faculty can require students to submit
papers during the week preceding the
study period.

7. Take-home examinations should be given
to classes well before the end of the
regular term and should not be required to
be submitted during study period but
rather well into the examination period.

The university policies governing study
period and final examinations are:

a) Each course should require that a final
examination or some equivalent exercise
(for example, a term paper, project report,
final critique, oral presentation or
conference) be conducted or due during
the period set aside for final examinations.

Although not specifically prohibited, it is
university policy to discourage more than
two examinations for a student in one
twenty-four hour time period and
especially on any one day. It is urged that
members of the faculty consider student
requests for a make-up examination,
particularly if their course is the largest of
the three involved and thus has the
strongest likelihood of offering a make-up
for other valid reasons, i.e., illness, death
in the family, etc.

Students have a right to examine their
corrected exams, papers, etc., to be able to
question their grading. (Note that students
have no absolute right to the return
thereof.) Exams, papers, etc., as well as
grading records, should be retained for a
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reasonable time after the end of the
semester, preferably till the end of the
following term, to afford students such
right of review.

EVENING PRELIMINARY
EXAMINATIONS

The most convenient times and places for
“prelims” are the normal class times and
classrooms. In cases where the only
alternative is to hold evening preliminary
examinations, they may be scheduled only on
Tuesday and Thursday evenings and only
after 7:30 p.m.

An alternative time to take the examination
must be provided for those students who have
academic, athletic, or employment conflicts at
the time scheduled.

Note that instructors holding evening
examinations are strongly urged to indicate
this in the course descriptions listed in Courses
o fStudy and must notify students of the dates
of such examinations as early as possible in
the semester, preferably when the course
outline is distributed. For more information
on the policy governing evening examina-
tions, contact the office of the dean of the
faculty, 315 Day Hall.

Grading Guidelines

The official university grading system is
composed of letter grades with pluses and
minuses. Passing grades range from A + to
D-; F is failing. INC denotes a grade of
incomplete, and R is the grade given at the
end of the first semester of a year-long course.
The grades of INC and R do not have quality-
point equivalents attached. These are the
quality-point equivalents:

A+=43 B+=3.3 C+=23 D+=1.3
A =40 B =3.0 C =20 D =10
A- =37 B- =27 C- =17 D- =07
F =0.0
This is how a term average is computed:
Quality
Course Grade Points Credits Product
Chemistry 103 B+ 33 x 3 = 99
English 151 C- 17 x 3 = 51
DEA 145 B 30 x 4 = 120
CEH 100 B 30 x 3 = 9.0
DEA 111 C 20 x 3 = 6.0
Total 16 42.0

To arrive at the term average, add the
products (credits x quality points) and divide
by the number of credits taken. Here, 42
divided by 16 equals 2.63.

The cumulative average (an average of grades
from two or more terms) equals the sum of
the products of all the grades at Cornell
divided by the total number of credits taken.

S-U GRADES

On September 6, 1972, the Faculty Council of
Representatives passed the following
legislation:

“Resolved, that:

A the S-U system have symbol equivalents
which are uniform within the university:
“S” means C- or above; “U” means D+, D,
D-, or failure.

B. S-U options be chosen by the student
during the first three w'eeks of the term.

C. the Announcements and/or supplementary
course registration materials describing
each course include a description of the
course grading options, particularly if the
course is graded with an exclusive S-U.
Any change in grading options must be
announced by the instructor within the
first two weeks of the term.

D. course requirements (required reading,
term paper, etc.) be the same for students
electing S-U grades as for those electing
letter grades.”

The rules for the S-U option are further
defined by each of the academic units. They
are as follows:

Agriculture and Life Sciences, (a) Must have
100 credit hours with A, B, C, D grades, (b)
The S-U option is available only in those
courses so designated in the course catalog
after approval by the Educational Policy
Committee, (c) Freshmen may not exercise
the S-U option.

Architecture, Art, and Planning, (a) All
courses specifically required for a degree
excluded. Various departments may designate
specific required courses where S-U will be
permitted, (b) In a course designated as S or
U, the entire class is so graded. The instructor
must announce this decision within the first
two weeks of class, (c) Where the option for
S or U exists, both student and instructor must
agree on the option. This agreement must be
made by the end of the third week of classes
on the appropriate form in the college office.
Once agreed upon, this grade option will be
used for the final grade.

Artsand Sciences, (a) Courses that count
toward satisfaction of major requirements
should not be taken for an S or U grade
unless the department grants permission, (b)
Permission of instructor, (c) A minimum of 80
of the 120 hrs. required for the A.B. degree
must be in courses for which the student has
received letter grades.

Engineering, (a) May take one Humanities
and Social Sciences, Approved, or Free
Elective per term after completing first
semester, (b) This option may be elected
during Pre-Course Enrollment or with the
written permission of the instructor and
adviser on an add/drop form in the first

3 weeks of classes, (c) Decision is irrevocable
after first 3 weeks of term.

Graduate School, (a) Seminars and Thesis
Research courses are usually graded S/U, and
should be registered accordingly or a grade
error results at semester’s end. Other courses
may be registered as S-U only if offered as S-U
option.

Hotel, (a) Maximum of four free-elective
credit hours per term, (b) Exceptions are by
petition only.

Human Ecology, (a) Not part of student’s
major, (b) May be used in the 15 hours
required outside the major in Human Ecology
courses, (c) Not part of 39 hours required in
humanities, natural sciences, and social
sciences, (d) A department may approve S-U



grading in specific courses if approved by
Educational Policies Committee, (e) Only
juniors and seniors may take courses in which
both letter grades and S-U are options.

(f) Sophomores may take courses in Which
S-U is offered but letter grades are not offered.
(g) Freshmen enrolled in English 137 and 138,
which are only offered for S-U credit, are
permitted to apply these courses to the
freshman seminar requirements, (h) Total of
four S-U courses during student’s college
career.

Industrialand Labor Relations, (a) This
option may be elected, if available in I&LR
electives, or in out-of-college electives but not
including directed studies, (b) Degree
requirements include a minimum of 105
lettergrade (A + to D -) credits, (c) Student
must also be in good academic standing.

(d) A “U”is considered the equivalent of an
“F” in determining a student's academic status.
(e) Limited to two courses per term, not to
exceed four hours in any one course.

Internal Transfer, (a) S-U grades permitted
only when it is the only option or (b) when
specifically approved by an admissions officer
in the school or college to which the student
plans to transfer.

Veterinary Medicine, (a) There are four
courses in the veterinary core curriculum that
are offered on an S-U basis only. All other
required core courses must be taken for a
letter grade, (b) Elective courses for
veterinary students may be offered on a S-U
basis at the option of the professor.

INCOMPLETE

The grade of incomplete is appropriate only
when two basic conditions are met:

1) the student has a substantial equity at a
passing level in the course with respect to
work completed, and

2) the student has been prevented by
circumstances beyond the student’s
control, such as illness or family emer-
gency, from completing all of the course
requirements on time.

A grade of incomplete may not be given
merely because a student fails to complete all
course requirements on time. It is not an
option that may be elected at the student’s
own discretion.

While it is the student’s responsibility to
initiate a request for a grade of incomplete,
reasons for requesting one must be acceptable
to the instructor, who establishes specific
make-up requirements. The instructor has the
option of setting a shorter time limit than that
allowed by the student’s college for complet-
ing the course work. Several colleges require
that a statement signed by the instructor be on
file indicating the reason for the grade of
incomplete and the restriction, if any.

It is the responsibility of the student to see
that all grades of incomplete are made up
within the deadline and that the grade has
been properly recorded with the student’s
college registrar.

CHANGES IN GRADES

Changes in a grade may be made only if the
instructor made an error in assigning the
original grade.

OFFICIAL TRANSCRIPTS

An official transcript is one that bears the
official signature of the university registrar,
sent in a sealed envelope directly from the
Office of the University Registrar to another
institution or agency as directed by the
student. Transcripts can be obtained through
the Office of the University Registrar, 222 Day
Hall. There is a $2.00 fee per transcript.

University Requirements
for Graduation

The university has only two requirements for
graduation that must be fulfilled: the swim
test and physical education courses. A
student’s college determines degree require-
ments such as residency, number of credits,
distribution of credits, and grade averages.
See the individual requirements listed by each
college or school or contact the college
registrar’s office.

PHYSICAL EDUCATION
Classes

All undergraduate students must complete two
terms of work in physical education unless
exempted from this requirement for medical
or other special reasons or by virtue of
advanced standing on admission. For transfer
students the requirement is reduced by the
number of terms satisfactorily completed, not
necessarily including physical education, in a
college of recognized standing before entering
Cornell.

Credit in physical education may be earned by
participating in courses offered by the
Department of Athletics and Physical
Education, participating on an intercollegiate
athletic team as a competitor or manager, or
performing in the marching band.

Physical education is a requirement of the first
two terms at Cornell. Students must register
for it in each term, except those in which
postponements are granted, until the
requirement is satisfied.

Temporary postponements may be granted on
the basis of physical disability, schedule
conflicts, or excessive work load (employment
exceeding twenty hours a week). The
Gannett Health Center can provide certifica-
tions based on health, and the financial aid
office can provide certifications of employ-
ment. Students should see the director or
assistant director of Physical Education to
establish postponements or waiver of the
requirement. Questionable or unusual cases
may be resolved by petition to the Faculty
Advisory Committee on Athletics and Physical
Education.

Swim Test

The University Faculty Committee on Physical
Education has established a basic swimming
and water safety competency requirement for
all entering freshman undergraduate students.
Normally, the test is given for women in the
Helen Newman pool and for men in the
Teagle pool as part of their orientation
process. The test consists of a feet-first entry
into the deep end of the pool and a continu-
ous 75-yard swim using front, back, and
optional strokes. Any student who cannot

STUDENT RECORDS POLICY

pass the swim test is required to include the
course Basic Swimming and Water Safety in
his or her program of physical education
before electives can be chosen. Students will
receive a grade of incomplete in Physical
Education until they have passed the swim
test or fulfilled the requirement by satisfactory
attendance in two terms of Basic Swimming
and Water Safety. Students unable to meet
the swim requirement because of medical,
psychological, or religious reasons must
petition the University Faculty Committee on
Physical Education for a waiver of the
requirement. When a waiver is granted by the
Faculty Committee on Physical Education, an
alternate requirement is imposed. The
alternate requirement substitutes a course in
either Advanced First Aid (Emergency
Response) or Wellness and Fitness for the
original swimming requirement.

STUDENT RESPONSIBILITIES

Students are responsible for meeting all
requirements for the courses in which they are
enrolled, as defined by the faculty members
teaching the courses. It is also the student’s
responsibility to be aware of the specific
major, degree, distribution, college, and
graduation requirements for completing his or
her chosen program of studies. Students
should know how far they have progressed in
meeting those requirements at every stage of
their academic career.

Student Records Policy

Under the Family Educational Rights and
Privacy Act of 1974 (FERPA), Cornell
University is required to advise students of
their rights concerning their education records.
Education records include records directly
related to a student and maintained by an
educational institution or party acting on its
behalf. The law gives students the right to

a) inspect and review their education records;
b) challenge contents of education records;
c) a hearing if the challenge is unsatisfactory;

d) include an explanatory statement in the
education records if the outcome of the
hearing is unsatisfactory;

e) prevent disclosure of personally identifi-
able information*;

f) secure a copy of the institutional policy
which includes the location of all
education records**; and

g) file complaints with the Department of
Education concerning institutional failure
to comply with the act.

'Directory information is a category of
personally identifiable information that
includes name, home address, local address,
local telephone listing, dates of attendance at
Cornell, major field of study and college
attended, previous educational agency or
institution attended, participation in officially
recognized activities (in athletics, the weight
and height of members of athletic teams),
degrees earned and awards. Directory
information may be released unless the
student indicates otherwise at the time of
registration. Students who wish no release of
their directory information must inform the
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office of the university registrar in writing
within 10 days of the date of official university
registration. Students may rescind their no
release request at any time in writing to the
office of the university registrar.

" “Cornell University Policy on Access to and
Release of Student Education Records” is
available on the World Wide Web at URL:
http://WWW.UNTVCO.CORNELL.EDU/policy/
ASL.html.

POLICY ON POSTING OF STUDENT
INFORMATION

In compliance with the university’s policy on
student educational records, and the U.S.
Department of Education’s Family Educational
Rights and Privacy Act of 1974 (FERPA),
restricted student information may not be
posted.

Accordingly, the following student information
is considered restricted and therefore may not
be posted:

Student social security number
Student identification number
Courses elected

Grades earned

Grade point average

Class rank

Date of birth

Place of birth

Home telephone listing
Academic and disciplinary actions
Student or administrative committees

The most recent student educational records
from previous educational agency or
institution

Financial arrangements between the student
and the university

Any other education record containing
personally identifiable information

For further information, please refer to the
revised Policy on Access to and Release of
Student Education Records on the World Wide
Web at URL: http://WWW.UNIVCO.
CORNELL.EDU/policy/ASI.html.

Academic Integrity

Absolute integrity is expected of every Cornell
student in all academic undertakings. Any
fraudulent act by a student to advance his or
her academic status merits a severe penalty
and such cases are governed by the Code of
Academic Integrity. A pamphlet entitled the
Code ofAcademic Integrity and Acknowledg-
ing the Work o f Others is distributed to new
and transfer students and is also available
from the office of the dean of faculty. The
policy is published in the Policy N otebook,
available free of charge from the office of the
dean of students.
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PROTECTION OF HUMAN SUBJECTS
IN RESEARCH

The University Committee on Human Subjects
is the official review board of all university
projects that use humans as research subjects.
Projects affected by this restriction include, but
are not limited to, surveys, questionnaires,
studies of existing data, documents, records in
which there are no identifiers, as well as
mental and physical tests of human subjects.
Requests for student information must be
submitted in writing to the Assistant Vice
President for Academic Programs and Campus
Affairs, 311 Day Hall. All proposals involving
human subjects in any category must be
submitted to the committee for review.
Inquiries, communications, and requests for
guidelines should be directed to the
committee’s Executive Secretary, 120 Day Hall
(255-2945). The guidelines are also available
at the World Wide Web address
www.osp.comell.edu

USE OF ANIMALS FOR COURSES

Guidelines for Faculty and Students
With Respect to the Use of Animals in
Instruction

Background: On December 8, 1987, the
Cornell University Institutional Animal Care
and Use Committee approved a series of
guidelines recommended to them by the
University Animal Welfare Committee. These
guidelines were prepared by a subcommittee
of faculty members, after they had the
opportunity to evaluate the use of animals in
undergraduate teaching (and student concerns
for the same) from a representative sample of
instructors.

Guidelines

1. For demonstrating certain principles and
procedures the use of animals in teaching
is recognized as an invaluable, often
essential, pedagogical device.

2. For courses in which vertebrate animals
are to be used in dissection, surgery or in
other experimental procedures, the course
description that appears in the Announce-
ment “Courses of Study” should alert
students to this fact.

3- A detailed description of the intended use
of vertebrate animals should be available
to students upon request to the instructor
in each course.

4. Faculty members are encouraged to
explain their reasons and need for using
vertebrate animals and should indicate to
students the availability of the procedures
described in item 8 below.

5. Students are encouraged to discuss their
concerns about the instructional use of
vertebrate animals with the instructor in
the course.

6. When consistent with pedagogical
objectives, faculty members are encour-
aged to consider adopting alternative
methods and procedures that do not
involve the use of live animals.

7. When students object on ethical or other
valid grounds, to participating in an
exercise using vertebrate animals,
instructors are encouraged to provide
alternative means when consistent with

pedagogical objectives, for learning the
same material.

A student who is reluctant to voice his or
her concerns about animal use in a
particular course or who thinks these
concerns have not received proper
attention may seek assistance from the
Director of the Cornell Center for Research
Animal Resources (253-3520).

Interdisciplinary
Centers, Programs, and
Studies

ANDREW D. WHITE
PROFESSORS-AT-LARGE
726 University Avenue (255-0832).

The program has its origins in Cornell’s early
history. Andrew D. White, the first president
of Cornell University, inaugurated the position
of nonresident professor, to be held by
eminent scholars, scientists, and intellectuals
who periodically visit the university for the
stated purpose of “contributing to the
intellectual and cultural life of the university.”
Toward this end, Professors-at-Large engage
in a variety of activities including public
lectures, participation in ongoing courses, and
collaborative research, as well as holding
office hours for undergraduate and graduate
students. Professors-at-Large serve for a six-
year term and are full members of the faculty
when in residence.

Term Ending in 1999

Mitchell, Juliet, psychoanalyist and feminist
theorist

Mosse, George, historian

Press, Frank, geophysicist, science and
technology adviser

Seeger, Anthony, ethnomusicolOgist

Term Ending in 2000
Berry, Michael, physicist

Term Ending in 2001
Pingree, David, historian of science

Term Ending in 2002

Chartier, Roger, cultural historian
Ernst, Richard R., physical chemist
Goodall, Jane, primatologist

Tobias, Phillip V., paleoanthropologist

Term Ending in 2003

Morrison, Toni, novelist

Rabinovich, Itamar, historian of the Middle
East, diplomat

Term Ending in 2004

Bal, Mieke, cultural analyst
Cleese, John, writer and actor
MacDonald, David W., zoologist
Silajdzic, Haris, diplomat

CENTER FOR APPLIED
MATHEMATICS
657 Frank H. T. Rhodes Hall (255-4335)

The Center for Applied Mathematics admini-
sters a broadly based interdepartmental
graduate program that provides opportunities
for study and research over a wide range of
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the mathematical sciences. Each student
develops a solid foundation in analysis,
algebra, and methods of applied mathematics.
The remainder of the graduate student’s
program is designed by the student and his or
her Special Committee. For detailed informa-
tion on opportunities for graduate study in
applied mathematics, students should contact
the director of the Center for Applied
Mathematics, 657 Frank H. T. Rhodes Hall.

There is no special undergraduate degree
program in applied mathematics. Under-
graduate students interested in an application-
oriented program in mathematics may select
an appropriate program in the Department of
Mathematics, the Department of Computer
Science, or some department of the College of
Engineering.

Graduate students in the center take courses
related to their program of study that are
offered by various departments. Below are
listed selected courses in applied mathematics
in the main areas of research interest of the
center’s members. Detailed descriptions of
these courses can be found in the listings of
the individual departments.

Selected Applied Mathematics Courses

Basic Graduate Courses in Mathematics and

Applied Mathematics

Math 413—414 Introduction to Analysis

Math 433-434 Introduction to Algebra

Math 436 Applications of Abstract Algebra

Math 611-612 Real and Complex Analysis

Math 615-616 Mathematical Methods in
Physics

Math 621 Measure Theory and Lebesgue
Integration

Math 622 Applied Functional Analysis

Math 631-632 Algebra

Math 651 Introductory Algebraic Topology

T&AM 612-613 Methods of Applied
Mathematics

T&AM 614-615 Topics in Applied
Mathematics

Analysis (and Differential Equations)

Math 427 Introduction to Ordinary
Differential Equations

MATH 428 Introduction to Partial Differential
Equations

Math 617 Dynamical Systems

Math 618 . Smooth Ergodic Theory

Math 619-620 Partial Differential Equations

Math 652 Differentiable Manifolds

Math 711-712  Seminar in Analysis

Math 713  Functional Analysis

Math 715 Fourier Analysis

Math 722 Riemann Surfaces

Math 727-728 Seminar in Partial Differential
Equations

Logic and Theory of Computing

CS 618 Principles of Distributed Computing

CS 671 Introduction to Automated Reasoning

CS 677 Reasoning about Knowledge

CS 682 Theory of Computing

CS 715 Seminar in Programming Refinement
Logics

Math 486 Applied Logic |

Math 681 Logic

Math 781-782 Seminar in Logic
Math 783 Model Theory

Math 784 Recursion Theory

Math 787 Set Theory

Math 788 Topics in Applied Logic

INTERDISCIPLINARY CENTERS, PROGRAMS, AND STUDIES

Numerical Mathematics and Operations

Research

CS 522 Software for Scientific Computing

CS 621 Matrix Computations

CS 622 Numerical Optimization and
Nonlinear Algebraic Equations

CS 624 Numerical Methods for Differential
Equations

CS 664 Machine Vision

CS 681 Analysis of Algorithms

CS 721-722 Advanced Topics in Numerical
Analysis

CS 729 Seminar in Numerical Analysis

EE 423 Computer Methods in Digital Signal

Processing

Math 425 Numerical Solution of Differential
Equations

Math 727-728 Seminar in Partial Differential
Equations

OR&IE 625 Scheduling Theory

OR&IE 630-631 Mathematical Programming
land Il

OR&IE 632 Nonlinear Programming

OR&IE 635 Interior-Point Methods for
Mathematical Programming

Discrete Mathematics

Math 4417442  Introduction to Combinatorics

OR&IE 633 Graph Theory and Network
Flows

OR&IE 634

OR&IE 636

OR&IE 639

Combinatorial Optimization
Integer Programming
Polyhedral Convexity

Information Communication and Control Theory

EE 411 Random Signals in Communications
and Signal Processing

EE 425 Digital Signal Processing

EE 4677168 Communication Systems | and Il

EE 471/MAE 478 Feedback Control Systems

EE 472 Digital Control

EE 521 Theory of Linear Systems

EE 522 Theory of Nonlinear Systems

EE 525 Adaptive Filtering in Communication
Systems

EE 526 Advanced Signal Processing

EE 561 Error Control Codes

EE 562 Fundamental Information Theory

EE 563 Communication Networks

EE 564 Decision Making and Estimation

EE 567 Digital Communication

EE 577 Aurtificial Neural Networks

MAE 677 Robust and Optimal Control

Mathematical Biology

Bio S 662 Mathematical Ecology

Stat & Biom 451 Mathematical Modeling of
Populations

Stat & Biom 651 Mathematical Population
Studies and Modeling

Stat 697 & Biom 760 Special Topics in
Theoretical and Computational Biology

Mathematical Economics

Econ 619 Econometrics |

Econ 620 Econometrics Il

Econ 710 Stochastic Economics: Concepts
and Techniques

Econ 717-718 Mathematical Economics

Econ 719-720 Advanced Topics in Econo-
metrics

Mechanics and Dynamics

Chem E 731 Advanced Fluid Mechanics and
Heat Transfer

Chem E 732 Diffusion and Mass Transfer

Chem E 751 Mathematical Methods of
Chemical Engineering Analysis

Chem E 753 Applied Analysis of Nonlinear
Systems: Studies in Stability and Bifurcation

EE 681 (also A&EP 761 ) Kinetic Theory

M&AE 601 Foundations of Fluid Dynamics
and Aerodynamics

M&AE 602 Fluid Dynamics at High Reynolds
Numbers

M&AE 732  Analysis of Turbulent Flows

M&AE 733  Stability of Fluid Flow

M&AE 734 Turbulence and Turbulent Flow

M&AE 736 Computational Aerodynamics

M&AE 737 Computational Fluid Mechanics
and Heat Transfer

T&AM 570 Intermediate Dynamics
T&AM 578 Nonlinear Dynamics and Chaos
T&AM 579 Vibrations and Waves in Elastic
Systems
T&AM 671 Advanced Dynamics
T&AM 672 Celestial Mechanics (also
Astro 579)

T&AM 673 Mechanics of the Solar System
(also Astro 571)

T&AM 675 Nonlinear Vibrations

T&AM 751 Continuum Mechanics and
Thermodynamics

T&AM 752 Nonlinear Elasticity

T&AM 776 Applied Dynamical Systems

Probability and Statistics

EE 562 Fundamental Information Theory

EE 563 Communication Networks

EE 564 Decision Making and Estimation

EE 566 Queuing Networks

EE 664 Foundations of Inference and
Decision Making

Math 671-672 Probability Theory

Math 674-675 Introduction to Mathematical
Statistics

Math 777-778 Stochastic Processes

OR&IE 561 Queuing Theory and Its
Applications

OR&IE 563 Applied Time-Series Analysis

OR&IE 650 Applied Stochastic Processes

OR&IE 651 Applied Probability

OR&IE 662 Advanced Stochastic Processes

OR&IE 663 Time-Series Analysis

OR&IE 670 Statistical Principles

OR&IE 671 Intermediate Applied Statistics

OR&IE 676 Statistical Analysis of Life Data

STBTRY 408 Theory of Probability

STBTRY 409 Theory of Statistics

Robotics and Vision

CS 664 Machine Vision.

EE 547 Computer Vision

EE 548 Digital Image Processing

Theoretical/Mathematical Physics/Chemistry

Chem 792 Molecular Collision Theory

Chem 793 Quantum Mechanics |

Chem 794 Quantum Mechanics Il

Chem 796 Statistical Mechanics

Chem 798 Special Topics in Physical
Chemistry

EE 407 Quantum Mechanics and Solid State
Physics

EE 412 Applied Solid State Physics

Phys 553-554 (Astro 509-510) General
Relativity

Phys 572 Quantum Mechanics |

Phys 574 Quantum Mechanics Il

Phys 561 Classical Electrodynamics

Phys 562 (Chem 796) Statistical Mechanics

Phys 563  Statistical Physics

Phys 651 Advanced Quantum Mechanics

Phys 652 Quantum Field Theory

CENTER FOR THE ENVIRONMENT
Rice Hall (255-7535)

The Cornell Center for the Environment (CfE)
is committed to research, teaching, and
outreach focused on environmental issues,
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with the goals of enhancing the quality of life,
encouraging economic vitality, and promoting
the conservation of natural resources for a
sustainable future. The Center serves as a
clearinghouse for environmental information;
initiates environmental courses and curricula
at both the graduate and undergraduate levels;
facilitates interdisciplinary environmental
research; and coordinates outreach programs
that assist state, federal, and local government,
private organizations, businesses, and
individuals in assessing and solving environ-
mental problems.

Programs of Study

Various departments, centers, and institutes
across the campus are involved in teaching
and research of potential interest to students
wishing to pursue environmental studies. A
brochure listing undergraduate environmental
course offerings is available from the Center
(telephone: 255-7535, www:http://www.cfe.
cornell.edu/coursebook/, or email:
‘cucfe@comell.edu). Students with this interest
most often study in one of the following
areas:

< Agricultural and Biological Engineering

= Agricultural, Resource, and Managerial
Economics

= Architecture

= Biology and Society

« City and Regional Planning

= Civil and Environmental Engineering
« Design and Environmental Analysis
« Development Sociology

= Ecology and Evolutionary Biology

= Environmental Toxicology

= Natural Resources

= Plant Pathology

« Regional Science

= Rural Sociology

« Science and Technology Studies

= Soil, Crop, and Atmospheric Sciences

Program options for focusing on environmen-
tal issues are offered in a number of depart-
ments: (1) ecosystems science through the
Section of Ecology and Systematics; and the
Department of Natural Resources; (2) remote
sensing through the Departments of Civil and
Environmental Engineering; and Soil, Crop,
and Atmospheric Sciences; (3) water resources
primarily through the Department of
Agricultural and Biological Engineering; (4)
waste management through the Departments
of Environmental Engineering; Agricultural
and Biological Engineering; and Agricultural,
Resource and Managerial Economics; (5)
environmental policy through Toxicology;
Natural Resources; and City and Regional
Planning; (6) and biological resources through
the Division of Biological Sciences.

The graduate field of environmental toxicol-
ogy offers a multidisciplinary science program
leading to a Ph.D. or M.S. degree. The three
major areas of concentration in the program
are: cellular and molecular toxicology; food
and nutritional toxicology; and ecotoxicology
and environmental chemistry. The graduate
program prepares students for professional =
opportunities in academia, industry and
private research institutes and governmental
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agencies. Pages 28-29 list the courses and
describes the program in more detail.

In response to a demand for individuals who
can bridge the gap between the technical,
social, and managerial aspects of environmen-
tal problems, a new multidisciplinary Master
of Professional Studies (Agr.) degree program
in environmental management was created. In
this curriculum, students with undergraduate
preparation in the fields of Natural Resources;
Agricultural Economics; Soil, Crop, and
Atmospheric Sciences; Agricultural and
Biological Engineering; and Development
Sociology are eligible to undertake a
concentration in environmental management.
Students in this program are expected to take
courses that will enhance or build upon their
undergraduate education and in addition
enroll in a common core of courses in science
and technology of environmental manage-
ment; environmental systems and social
systems; environmental and resource
economics; environmental regulation; and an
intensive field project. These core courses are
intended to provide students with the
knowledge, skills, and insights that will enable
them to function effectively as managers at
various levels in the private, public, and
voluntary sectors.

An undergraduate program in the Science of
Earth Systems, available to students in the
Colleges of Agriculture and Life Sciences, Arts
and Sciences, and Engineering, highlights the
study of the Earth as one of the outstanding
intellectual challenges in modem science and
as the necessary foundation for the future
management of our home planet. The
curriculum coalesces Cornell’s strengths across
a broad range of earth and environmental
sciences to provide students with a rigorous
scientific foundation for the study of the Earth
system. The program is described in more
detail on pages 21-22.

Student employment opportunities are
available through programs in the Center for
the Environment. The core programs include
the Water Resources Institute; the Institute for
Comparative and Environmental Toxicology;
the Cornell Waste Management Institute; and
the Institute for Resource Information Systems.
Other programs of the Center include the
Cornell Institute for Research in Chemical
Ecology; the Watershed Science and Manage-
ment Initiative; the Cornell Program in
Environmental Sciences for Educators and
Youth; the Cornell Program on Breast Cancer
and Environmental Risk Factors in New York
State; the Work and Environment Initiative;
the Ocean Resources and Ecosystems
Program; and the Cornell Program on
Environmental Conflict Management.

Students interested in the environment will
also find many organizations, resources, and
activities beyond the classroom setting at
Cornell. The CfE sponsors guest lecturers and
co-hosts conferences with a variety of
departments across the campus. Providing a
forum for the diversity of environmental
interests and perspectives, the student-
produced publication, URSUS: The Cornell
Forum for Environmental Issues, seeks to
promote the sharing of environmental
information within and around the Cornell
community. Other environmental organiza-
tions on campus include, but are not limited
to, the Compost Club, Cornell Greens, Cornell
Laboratory of Ornithology, Earthrise Commit-
tee (Ecology House), and Eco-Justice.

For additional information on programs and
publications contact:

The Center for the Environment

Cornell University

Rice Hall

Ithaca, NY 14853

Telephone: 607-255-7535

Fax: 607-255-0238

Email: cucfe@comell.edu

WWW: http://www.cfe.comell.edu
Listserv: ENVIRONMENT-L@comell.edu

THE MARIO EINAUDI CENTER FOR

INTERNATIONAL STUDIES
170 Uris Hall (255-6370)

The Mario Einaudi Center for International
Studies was established in 1961 to encourage,
coordinate, and support comparative and
interdisciplinary research on international
subjects and was named for its founder in
1991. It is one of the largest and most diverse
centers in the United States. Currently, it
oversees four Title VI National Resource
Centers (East Asia, Latin American Studies,
South Asia and Southeast Asia, as well as
sixteen topical programs and the university
study-abroad program. More than 500 faculty
members voluntarily collaborate in the
center’s programs and well over 300 graduate
students are involved directly in its interna-
tional programs. Undergraduate concentra-
tions in International Relations and Modem
European Societies serve 285 students.

Cornell is committed to the application and
expansion of its resources to study the global
community in all its complexity. These
resources include a faculty of preeminent
scholars and teachers, excellent research
facilities, ability to teach forty-five languages,
and a library system with more than 2,500,000
volumes on topics related to international and
comparative studies.

As the world changes, Cornell’s international
programs change to study those develop-
ments. In addition to area studies, these
programs focus on topics as varied and vital
as international marketing, agriculture,
nutrition, population, law, planning, politics,
rural development economics, and world
peace. These areas and topics change as
interest, demand, and potential warrant. As
one program gains enough momentum and
recognition to attract its own resources, the
center applies its resources to another pilot
activity that brings faculty and students
together across customary professional and
departmental boundaries.

In addition, the Einaudi Center was recently
given responsibility by the university to
redesign and expand foreign study options for
Cornellians, which has resulted in our Cornell
Abroad Program. The center also encourages
international research and travel by graduate
students through its annual Travel Grant
Program.

Althpugh the center has both an endowment
and an appropriation from the university to
support interdisciplinary international studies,
Cornell monies are only a fraction of the total
funds involved in international studies at
Cornell. Programs seek funding from
foundations, the federal government, alumni,
and international agencies, a process that the
center assists with as necessary. When
particular programs are in a low budget cycle,
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rather than allowing them to lapse, the center
continues to support those that show promise
to keep the voluntary faculty groups operating
together until new outside funding can be
acquired. The center is also responsible for
the International Students and Scholars Office.

For additional information on current
programs, publications, and courses, contact

The Mario Einaudi Center for International
Studies

Cornell University

170 Uris Hall

Ithaca, NY 14853-7601

USA 607/255-6370

FAX 607/254-5000

The Einaudi Center Area Programs and
Topical Studies Programs

Center Administration:

Ron Herring, director

David Lelyveld, executive director
170 Uris Hall

(607)255-6370

East Asia Program (formerly China-Japan
Program):

Victor Koschmann, director

140 Uris Hall

Latin American Studies Program:
Debra Castillo, director
190 Uris Hall

South Asia Program:
Christopher Minkowski, director
170 Uris Hall

Southeast Asia Program:
Thak Chalomitiarana, director
180 Uris Hall

Institute for African Development:
David Lewis, director
170 Uris Hall

Institute for European Studies:

—Slavic and East European Studies Program
—Western Societies Program

Jonas Pontusson, director

120 Uris Hall

International Agriculture:
Norman Uphoff, director
B31 Warren Hall

Berger International Legal Studies:
John Barcelo, director
309 Myron Taylor Hall

International Political Economy:
Philip McMichael, director
436 Warren Hall

Population and Development Program:
Douglas Gurak, director
200 West Sibley Hall

Peace Studies Program:

Barry Strauss, director

Matthew Evangelista, acting director
130 Uris Hall

Program in International Nutrition:
Jere Haas, co-director

Jean Pierre Habicht, co-director

218 Savage Hall

Program on Comparative Economic
Development:

Erik Thorbecke, director

458 Uris Hall

Cornell International Institute for Food,
Agriculture, and Development:

Norman Uphoff, director

B31 Warren Hall

INTERDISCIPLINARY CENTERS, PROGRAMS, AND STUDIES

Gender and Global Change:
310 Triphammer Rd.

Cornell Food and Nutrition Policy
Program:

David Sahn, director

308 Savage Hall

Current programs coordinated by the Einaudi
Center include the following:

Master of Professional Studies in Interna-
tional Development:

Norman Uphoff, field representative

B31 Warren Hall

A program intended for midcareer practitio-
ners is sponsored by the center and leads to a
Master of Professional Studies in International
Development. Interested individuals should
apply through the Graduate School.

Program on International Relations:
Matthew Evangelista, director
160 Uris Hall

Undergraduates interested in an international
relations concentration should see Professor
Evangelista or Mr. Christoph Kunkel.

Cornell Abroad:
Richard Gaulton, director
474 Uris Hall

International Students and Scholars:
Jerry Wilcox, director
B50 Caldwell Hall

COGNITIVE STUDIES
235 Uris Hall (255-6431) (cogst@comell.edu)

Cognitive Studies focuses on the nature and
representation of knowledge. It approaches
the study of perception, action, language, and
thinking from several perspectives—theory,
experiment, and computation—with the aim
of gaining a better understanding of human
cognition and the nature of intelligent systems.
The comparison between human and artificial
intelligence is an important theme, as is the
nature of mental representations and their
acquisition and use. Cognitive Studies draws
primarily from the disciplines of computer
science, linguistics, neuroscience, philosophy,
and psychology. The field of cognitive studies
is primarily represented by faculty in the
following departments: Psychology, Linguis-
tics, and Philosophy, as well as Modem
Languages and Mathematics (College of Arts &
Sciences), Computer Science (College of Arts
& Sciences and College of Engineering),
Human Development (College of Human
Ecology), Neurobiology & Behavior (Division
of Biological Sciences), Education (College of
Agriculture and Life Sciences), and the
Johnson Graduate School of Management.

Undergraduate Programs

An undergraduate concentration in cognitive
studies in the College of Arts and Sciences
provides a framework for the design of
structured, individualized programs of study in
this growing interdisciplinary field. Such
programs of study are intended to serve as
complements to intensive course work in a
single discipline as represented in an
individual department. For further informa-
tion on the undergraduate program, see
“Cognitive Studies Concentration” in the
College of Arts and Sciences section. Contact
Sue Wurster (255-6431 or cogst@cornell.edu).

Graduate Programs

At the graduate level Cornell offers a graduate
field minor in cognitive studies. Cornell’s
unique program of graduate training, which
seeks to tailor an optimal program of study
and research for each individual, fosters
interdisciplinary committees. It is the norm
for students interested in cognitive studies to
combine faculty members from such fields as
Philosophy, Computer Science, Linguistics, or
Psychology on common committees. For
further information on the graduate Field of
Cognitive Studies, contact Carol Rosen,
director of graduate studies, 311 Morrill Hall,
(255-0722; cgrl@cornell.edu), or Sue Wurster,
Administrative Assistant, 235 Uris Hall, Office
of Cognitive Studies (255-6431,
cogst@comell.edu).

Courses

Courses from across the university that are
relevant to the Cognitive Studies program are
listed in this catalog under Arts and Sciences
in the section “Special Programs and
Interdisciplinary Studies.”

CORNELL ABROAD

474 Uris Hall 607/255-6224, fax 607/255-8700,
e-mail: CUAbroad@comell.edu

WWW home page: http://www.einaudi.
comell.edu/cuabroad

Study abroad is an integral part of a Cornell
education. We live in an increasingly global
society in which knowledge, resources, and
authority transcend national and regional
boundaries. To help students develop the
knowledge, skills, and attitudes necessary, for
global citizenship in the twenty-first century,
Cornell Abroad offers a broad range of
international study opportunities that reflect
the fundamental educational goals and
objectives of the university. Study abroad is a
continuous experience with study on campus,
enabling students to make regular progress
toward the degree, at a cost that is generally
no greater than for study on campus.

Quialified students study abroad through
programs administered by Cornell and other
American institutions, and by enrolling directly
in foreign universities. Among the many
study abroad programs available, students
select programs with thoughtful planning and
apply with the approval of their colleges and
faculty advisers. In all cases, students must
apply through Cornell Abroad, whose staff
services the planning and application process.

LOCATIONS ABROAD

Cornell students majoring in a broad array of
fields in all seven undergraduate colleges
regularly study in approximately 40 countries.
The following list includes programs chosen
frequently by students with college approval;
those locations preceded by an asterisk (*) are
programs run directly by Cornell.

AFRICA

Botswana, Cameroon, Kenya, Madagascar,
Tanzania, Uganda: School for
International Training;

Ghana: University of Ghana (through the
Council of International Educational
Exchange, CIEE);

Kenya: Wildlife Management (School for
Field Studies); Kenya Semester Program
(St. Lawrence University);
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ASIA

China: Chinese University of Hong Kong;
Inter-University Program for Chinese
Language Studies at Tsinghua, Peking,
and Nanjing Universities (CIEE);
International Chinese Language
Program at National Taiwan University;

India: School for International Training;

Indonesia: Institut Keguruan Dan limu
Pendidikan (IKIP) in Malang (CIEE);

Japan: ’Kyoto Center for Japanese Studies;
various university programs;

Korea: Yonsei University;

Nepal: 'Cornell-Nepal Study Program
(Samyukta Adhyayan Karikam Nepal)
at Tribhuvan University;

Thailand: Khon Kaen University (CIEE);
Vietnam: University of Hanoi (CIEE)
AUSTRALIA

Australian National University, Canberra;
University of Sydney; University of
Melbourne; University of New South
Wales, Sydney; University of New
England, Armidale; University of
Queensland, Brisbane; University of
Wollongong; University of Western
Australia, Perth; School for Interna-
tional Training; Sydney Internship
(Boston University);

EUROPE

Denmark: ’Denmark’s International Study
Program (DiS);

France: "EDUCO (Cornell and Duke in

m Paris) at Universite de Paris VII, Paris I,
Institut d’fitudes Politiques de Paris
(“Sciences Po™); Critical Studies
Program at the University of Paris
(CIEE); Paris Intership (Boston
University);

Germany: various university-based study
abroad programs including the Berlin
Consortium for German Studies at the
Free University of Berlin; Wayne State
University in Munich and Freiburg;

Greece: College Year in Athens;

Ireland: University of Limerick; Trinity
College and University College, Dublin;

Italy: Cornell College of Art, Architecture
and Planning Program in Rome;
Bologna Cooperative Studies Program;
Intercollegiate Center for Classical
Studies in Rome; programs in Florence
and other cities;

Netherlands: Leiden University; University
of Maastricht, Center for European
Studies;

Russia: St. Petersburg University (CIEE);
Moscow International University and
other universities (American Council of
Teachers of Russian)

Spain: *Comell-Michigan-Penn program at
the University of Seville;

Sweden: ’Swedish Child Care and Family
Policy Internship at the University of
Goteborg; Agricultural College of
Sweden, Uppsala; The Swedish
Program at the University of
Stockholm;
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United Kingdom: ’Direct enrollment at:
University of Bath; University of
Birmingham; University of Bristol;
Cambridge University; University of
East Anglia; University of Edinburgh;
University of Glasgow; University of
Lancaster; University of Manchester;
University of Nottingham; Oxford
University; University of Reading;
University of St. Andrews; University of
Sussex; University of Warwick;
University of London: King’s College,
University College, Imperial College of
Science and Technology, and the
London School of Economics and
Political Science, School of Oriental
and African Studies, School of Slavonic
and East European Studies.

Students studying at these 21 British
universities enjoy admissions, advising,
and counseling services, as well as an
array of cultural activities, provided by
the Comell-Brown-Penn London
Centre. Externally sponsored programs
in the UK include the British American
Drama Academy, the Boston and
Rochester University interships, and the
Marymount College Program at the
London College of Fashion.

LATIN AMERICA, CENTRAL AMERICA, AND
THE CARIBBEAN

Argentina and Chile: various university-
based study abroad programs through
the University of Illinois or SUNY
College at Plattsburgh;

Belize, Brazil, Chile: School of Interna-
tional Training;

Costa Rica; Organization for Tropical
Studies (OTS) Undergraduate Semester
Abroad in tropical biology; School for
Field Study; Universidad National
(Heredia);

Ecuador and Jamaica: Partnership for
Service Learning;

Honduras: Escuela Agricola Panamericana
(Zamorano);

Mexico: Institute Tecnologico y de
Estudios Superiores de Monterrey
(ITESM); Universidad de las Americas-
Puebla (UDLA); Universidad
Iberoamericana; School for Field
Studies in Baja California;

MIDDLE EAST
Egypt: American University in Cairo;

Israel: Ben-Gurion University; Haifa
University; Hebrew University of
Jerusalem; Tel Aviv University;

Morocco: School for International Training

Other Locations

Cornell students are by no means limited to
the locations listed above. In recent years,
they have also studied in Austria, Czech
Republic, Dominican Republic, India, New
Zealand, the Philippines, Poland, Portugal,
Switzerland, Turkey, Venezuela, and
elsewhere.

Who Studies Abroad

Students from all seven undergraduate
colleges and from all major fields study
abroad; they are generally expected to have a
cumulative grade point average of 30 or
above. More than 500 undergraduates studied

abroad last year. Because the colleges usually
require that students complete at least sixty
hours of undergraduate credit on the Ithaca
campus, students who transfer to Cornell as
juniors are usually unable to count student
abroad credit toward their Cornell degree.

When Students Study Abroad and for
How Long

Students may study abroad their sophomore,
junior, or senior year. Junior year is the
traditional choice, but second semester
sophomore year or first semester senior year
is increasingly popular. To ensure prepara-
tion, it is important to begin planning for
study abroad in the freshman year. Although
semester-long programs are usually available,
academic year programs are highly recom-
mended, especially for students enrolling in
non-English speaking universities.

Application Process

Applications for all study abroad programs—
Cornell programs, as well as those adminis-
tered externally by other institutions—are
available at Cornell Abroad, 474 Uris Hall,
where students are encouraged to consult the
library of study abroad materials, ask
questions of the staff, and meet with the
associate director to gather information. The
Cornell Abroad website is a good place to
browse through program offerings and to
explore links to universities worldwide.
Students meet with the study abroad advisers
in their colleges to choose programs that fit
the needs of their degree programs. Each
applicant completes a written statement of
academic purpose outlining goals for study
abroad and the program of study that will be
followed. Applications are signed by both
college study abroad and faculty advisers.
Arts and Sciences, Human Ecology, and
Industrial and Labor Relations students submit
applications to their college for forwarding to
Cornell Abroad; Agriculture and Life Sciences,
Architecture, Art and Planning, Engineering
and Hotel Administration, students submit
applications directly to Cornell Abroad.
Cornell Abroad reviews all applications and
forwards them to programs and universities as
necessary. Allstudents who wish to receive
academ ic creditfor study abroad mustapply
through Cornell Abroad and their under-
graduate college.

The application deadline for study abroad in
the spring 1999 semester is October 1, 1998,
for all programs except Oxford and Cam-
bridge, for which the deadline to study at
those universities for the full year in 1999-00
is November 1. For study abroad during the
fall semester and academic year, the deadline
is February 15. Many universities and
programs admit on a rolling basis after these
dates. For some, earlier application may be
advisable, and students planning to study
abroad in the spring semester should consider
initiating the application process during the
preceding spring. In all cases, it is a good
idea to check with Cornell Abroad.

Registration, Credit Transfer, and
Grades

Students who apply through Cornell Abroad
to programs approved by their colleges, as
outlined above, remain registered at Cornell
during study abroad. They are eligible for
financial aid and receive full academic credit
for pre-approved courses of study completed
with satisfactory grades. Students enroll for a



full load of courses abroad, according to the
standards of the foreign institution, and
normally receive 30 credits per year, or 12 to
20 credits per semester. The colleges review
coursework taken abroad and make the final
decisions concerning credit transfer and
distribution. When study abroad credit has
been transferred, the transcript will indicate
the names of the courses taken, the grades
received, and the total credits earned for each
semester. Theforeign grades are not
translated into the Comell/Atnerican grading
system, norare they averaged into the Cornell
gradepointaverage.

Foreign Language Requirements

Study abroad programs in non-English-
speaking countries that offer direct enrollment
in universities generally require at least two
years, or the equivalent, of college-level
language study. Students should make firm
plans for any requisite language courses early
in their freshman year. English-language
study abroad programs are increasingly
available outside universities in non-English-
speaking countries—for example, Belgium,
Denmark, Egypt, France, Hong Kong,
Indonesia, Italy, Japan, Korea, Netherlands,
People’s Republic of China, and Sweden.
Cornell students who participate in such non-
university enrollment programs in a non-
English-speaking country with English-
language course work are required to take at
least one language coqrse as part of their
program of study and are strongly encouraged
to take more. Students are advised to consult
with their college study abroad advisers about
relevant language preparation, and students in
the College of Arts and Sciences should note
that they are required to have studied the host
country language, if taught at Cornell, prior to
study abroad.

Housing Arrangements

Study abroad programs generally provide
housing in the homes of local residents, in
university halls of residence, or in rental
apartments. Cornell Abroad will advise
students of the arrangements that are available
and most appropriate to their individual
needs.

Costs

Students studying abroad on Cornell programs
in Copenhagen, Goteberg, Kyoto, Nepal,
Paris, Seville, and the United Kingdom in
1998-99 pay a uniform study abroad tuition of
$14,200 per semester, which covers, tuition,
housing, orientation, some field trips and
excursions. Meals and airfare may also be
included in particular Cornell programs.

Students studying abroad on all other
programs in 1998-99 pay the tuitions and
other costs charged by their programs, and a
Cornell international program tuition of $3,300
per semester or $6,200 for the full academic
year. The international program tuition covers
the direct and indirect costs of study abroad to
the university, including financial aid for all
study abroad students.

Financial Aid

Students who are accepted for study abroad
during the academic year or semester, having
applied through Cornell Abroad, are eligible
for financial aid, consistent with general
university policy; this applies to all programs,
whether run directly by Cornell or not.

INTERDISCIPLINARY CENTERS, PROGRAMS, AND STUDIES

Students who have transferred into Cornell
with 60 or more credit hours are not likely to
receive aid for study abroad assuming they
would thereby need more than eight
semesters to earn the undergraduate degree.

Security Abroad and Related Issues
The decision to study in a particular region of
the world must be made by each student and
his or her family in light of their own
interpretation of current events. The director,
associate director, and staff stay in regular
contact with representatives abroad and
receive information regarding rapidly
changing political situations through the U.S.
Department of State Office of Citizens
Emergency Services and other agencies. As
long as the State Department does not restrict
travel by U.S. citizens, Cornell Abroad does
not recommend limitations on student plans
for study abroad. Cornell Abroad will do
everything possible to notify students
immediately that they should defer plans
when official travel restrictions are issued.
Nothing is as important as student security
and well-being.

Responsibility for a decision to withdraw from
a program or return home early rests with the
individual and his or her family. There can be
no guarantee of credit for students who
withdraw from programs sponsored by
colleges and universities other than Cornell;
they are advised to inquire about those
institutions’ policies regarding the completion
of academic work and the potential financial
implications of a premature departure. In the
event of a disrupted semester, refunds of
tuition and fees, and the appropriate number
of credits to be awarded will be reviewed by
Cornell and affiliated institutions on a case-by-
case basis. Most institutions sponsoring study
abroad programs strive to facilitate student
completion of academic programs even under
unusual circumstances and have tuition refund
policies based on prorated formulas.

Sources of Information and Advice
Concerning Study Abroad

Cornell Abroad (474 Uris Hall):

Richard Gaulton Ph.D., director;

Beatrice B. Szekely Ph D., associate director;
Elizabeth R. Okihiro, enrollment manager;
Kathy Lynch, accounts coordinator. The
Cornell Abroad library contains an extensive
collection of written and computer accessed
university catalogs and study abroad program
brochures, files of course syllabi and
evaluations, books, videotapes, and some
information on travel, summer study, and
work abroad. In the early weeks of every
semester, faculty, students, and staff discuss
programs in a series of information meetings
announced in the Cornell Daily Sun and on
the Cornell Abroad World Wide Web home
page at http://www.einaudi.cornell.edu/
cuabroad

College Study Abroad Advisers
Agriculture and Life Sciences: Bonnie Shelley,
assistant director of Counseling and Advising,
140 Roberts Hall; Architecture, Art, and
Planning: Professor John Forester, associate
dean, 129 Sibley; Artsand Sciences:

Dr. Maria Terrell, assistant dean, 55 Goldwin
Smith Hall; Engineering: Dan Maloney Hahn,
167 Olin Hall; Hotel Administration: Professor
Richard Penner, 182D Statler Hall; Human
Ecology: Dr. Mary Rhodes, registrar, N101
Martha Van Rensselaer; Industrialand Labor

Relationsm Laura Lewis, student development
specialist, 101 lves Hall.

CORNELL-IN-WASHINGTON
PROGRAM
471 Hollister Hall (255-4090)

Cornell-in-Washington is a program that offers
students from all colleges within the university
an opportunity to earn full academic credit for
a semester of study in Washington, D.C. The
aim of the program is to give students a
chance to take advantage of the rich resources
of the national capital. Washington, as the
center of much of the nation’s political energy,
is an ideal place to study American public
policy and the institutions and processes
through which it is formulated and imple-
mented. At the same time, Washington’s rich
collection of libraries, museums, theaters, and
art galleries, offers an opportunity to explore
American history, literature, art, and the full
range of the American humanistic tradition.
The Comell-in-Washington Program offers two
study options: 1) studies in public policy; and
2) studies in the American experience.
Students take courses from Cornell faculty,
conduct individual research projects, and
work as extents in the Washington commu-
nity. *

The program is housed at the Cornell Center,
2148 O Street, NW, Washington, D.C. 20037.
The academic and adminstrative space is
located on the first floor; twenty-seven
residential units for students and faculty are
on the upper floors.

The Comell-in-Washington program is open to
qualified juniors and seniors from all colleges,
schools, and divisions of the university.
Students enroll in one core course, which
involves a major research project often carried
out in conjunction with an externship.
Students also select one or two other seminars
from such fields as government, history,
economics, history of art, and social policy.
All seminars are taught by Cornell faculty and
carry appropriate credit toward fulfillment of
major, distribution, and other academic
requirements. In addition, students work as
extents with congressional committee offices,
executive-branch agencies, interest groups,
arts and research institutions, and other
organizations involved in public policy and
American culture.

Tuition
Students are registered as full-time students,

earn Cornell credit, pay full tuition, and
remain eligible for financial aid.

Housing

Apartments are rented at the Cornell Center
during the academic year. All are fully
furnished (except for dishes, cookware, towels
and bedding) and reasonably priced by both
Washington and Cornell standards. Two
students are assigned to each efficiency and
three to each one-bedroom apartment.
Because of the limited number of spaces and
the need for accurate planning, a non-
refundable deposit of $150 is required to
reserve a space. Students are discouraged
from bringing automobiles. The public
transportation system, consisting of both bus
and subway service, is extensive and
convenient to the Center and street parking is
not available.
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Applications

Application forms are available from the
Comell-in-Washington office at 471 Hollister
Hall. Applications should be submitted the
semester prior to participation.

Information

Regular information meetings are held on
campus in early October and March. These
meetings are advertised in the Cornell Daily
Sun and on campus bulletin boards. Addi-
tional information concerning externships,
courses, housing and other features of the
program may be obtained at either the
Comell-in-Washington office at 471 Hollister
Hall (607) 255-4090, or in Washington at the
Cornell Center, 2148 O Street, NW, Washing-
ton, DC 20037, (202) 466-2184.

CORNELL INSTITUTE FOR PUBLIC
AFFAIRS
473 Hollister Hall (255-8018)

The Cornell Institute for Public Affairs (CIPA)
is a university-wide two-year graduate
professional program leading to a Master of
Public Administration degree. Its mission is to
develop professionals who can be effective,
ethical, and creative leaders in government
and in the private sector’s interface with
government.

CIPA emphasizes the interactions between
public and private interests for the benefit of
all sectors of society. We use Cornell’s
cutting-edge strengths as a major research
university to understand rapidly evolving
public interests, technological opportunities,
ecological constraints, individual aspirations,
and political possibilities. Examples of
Cornell’s extraordinary breadth of policy-
related specialities include science and
technology; health, education, and social
services administration; agricultural policy;
nutrition; international development;
environmental studies; peace studies; labor
relations; city and regional planning; and
ethics in public life. These areas of expertise
provide a diverse base for the CIPA Fellows
(our students) to pursue the study of public
affairs. Thus, CIPA Fellows take courses and
work with faculty from all of Cornell’s colleges
as well as the Cornell Law School, with whom
a joint M.P.A./).D. degree is offered, and the
Johnson Graduate School of Management.

The CIPA program has been developed to
offer both a sound foundation in the
principles, tools, and techniques for a career
and leadership in public affairs and the
flexibility to accommodate and encourage the
special policy-related interests of its students.

The curriculum is structured into three parts:
four required core courses taken by all CIPA
Fellows; area requirements focused on
developing the wide variety of skills necessary
for the public policy professional; and sectoral
specialties, focused on the particular interest
of the Fellow and leading to a thesis.

The Core Courses

These courses have been developed specially
for CIPA Fellows to provide a common,
hands-on experience in employing the latest
analytical techniques to guide the formulation
of programs, their supporting institutions, and
their effective administration. They will also
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provide strategies for implementing change in
complex heterogeneous societies.

CIPA I: Quantitative Techniques for Policy
Analysis and Program Management (CRP
720) This course is designed to give students
the basic management tools essential for the
contemporary career in public affairs. It
includes hands-on practice with formal
management techniques, including investment
analysis and linear and dynamic programming.

CIPA II: Public Political Economy (ECON
639 or CEE 528) Techniques of economic
analysis are used to understand the need for
various public programs, to estimate the value
of new programs and policies, to forge
desirable institutional structures for service
delivery, and to anticipate and evaluate
outcomes.

CIPA ID: Administration, Politics, and
Public Affairs (GOVT 621) This course is
focused on the processes and institutional
context of public affairs and analyzes the
political and administrative structure and
dynamics of policy development and
implementation.

CIPA IV: Social Policy (SOC 526) This
course incorporates the study of analytic
methods, especially the use of statistics and
simulation models, to study the structure of
public programs and to assess their conse-
quences.

The Area Requirements

In addition to the four core courses, Fellows
must also complete satisfactorily a series of
foundation subject or area requirements that
are essential to the training of public policy
professionals. These areas are: methodolo-
gies, politics and policy, economics, math and
statistics, finance, regulation, ethics, and
public law.

The Sectoral Specialty

At least three courses taken by individual
Fellows will be in their sectoral specialty or
“concentration.” These are widely divergent
and depend on the unique interests and
background of the individual student.

The CIPA Thesis

Each Fellow must complete a thesis that
applies the conceptual tools, theories, and
analytical techniques to a problem in the
Fellow’s area of sectoral expertise. As the
culmination of each M.P.A. course of study,
this thesis must be both critical and creative,
reflecting the Fellow’s ability to identify,
analyze, and generate supportable solutions to
important public policy questions.

Additional Requirements

All M.P.A. candidates must spend four
semesters in residence to complete the
degree.

The Faculty

In addition to our four core faculty members
(Richard E. Schuler, director, economics and
civil and environmental engineering; Steven
Caldwell, sociology; Arch Dotson, govern-
ment; and David Lewis, city and regional
planning) who offer the four core courses and
advise the Fellows in the development of their
programs of study, more than one hundred
faculty members from nearly all colleges at
Cornell participate in the graduate field of
public affairs and policy, and they are
available to supervise the theses of individual

Fellows whose policy interests coincide with
faculty expertise.

Special Programs

A combined four-year MPA/ID degree
program is available. For selected Cornell
undergraduates who are accepted by the end
of their junior year, a combined five-year
bachelors/MPA program can be arranged.

Application. Applicants are required to
submit GRE general test scores. CIPA has a
policy of rolling admissions. Students
requesting aid, however, must submit
applications by March 1 for consideration. For
an application or more information, contact
Cornell Institute for Public Affairs, 473
Hollister Hall (phone: 607-255-8018; fax:
607-255-5240; e-mail: cipa@comell.edu; web
site: www.cipa.cornell.edu).

Financial Support. As a professional
program, the financial aid resources of CIPA
are extremely limited. Students of unusual
merit and documented need will be consid-
ered for support, but CIPA is unable to
provide any one student full support.
Therefore, applicants are encouraged to
explore and exploit all available sources of
external funding.

For an application or more information,
contact Cornell Institute for Public Affairs,
473 Hollister Hall (phone: 607-255-8018; fax:
607-255-5240; e-mail: cipa@comell.edu).

CORNELL PLANTATIONS

One Plantations Road (255-3020)
e-mail: cu_plantations@comell.edu

A place of exceptional diversity and opportu-
nities, Cornell Plantations comprises the
university’s botanical garden, arboretum, and
natural areas. Its 3,000+ acres include the
woodlands and gorges bordering campus, as
well as specialized gardens and the 100+-acre
arboretum that features a field flower meadow
and trees and shrubs hardy in central New
York State. Cornell Plantations provides
unique outdoor laboratories and plant
collections for Cornell’s academic programs
and research in disciplines that include
agronomy, biology, ecology and systematics,
entomology, floriculture and ornamental
horticulture, fruit and vegetable science,
geology, landscape architecture, natural
resources, plant breeding, and plant pathol-
ogy. While much of Cornell Plantations’
resources are on or near campus, several
thousand acres in and around Tompkins
County preserve quality examples of native
vegetation and rare plants and animals. The
lands include bogs, fens, glens, swamps, wet
and dry forests, vernal ponds, and meadows.
Arrangements to use these areas for classes
and research can be made by calling Cornell
Plantations.

For those seeking less-strenuous experiences,
Cornell Plantations offers relaxation, rejuvena-
tion, and inspiration. The vast open spaces
provide room to breathe; the intimate gardens
shelter you. Visitors always discover surprises
and learn something new in the gardens,
which feature herbs, flowers, heritage and
modem vegetables, international crops,
weeds, alpine and rock garden plants,
peonies, poisonous plants, groundcovers,
rhododendrons, and plants native to the
Cayuga Lake Basin.
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Students are encouraged to volunteer as
photographers, authors, tour guides, and
gardeners. Maps, information, publications,
and class brochures (for noncredit classes and
workshops) are available in the Garden Gift
Shop in the Lewis Headquarters Building at
the botanical garden. Non-credit courses in
horticulture, plant science, geology, free-hand
drawing, and other natural history topics are
offered throughout the year. A one-credit
seminar series (HORT 480) is offered each fall,
and a three-credit course, HORT 485 Public
Garden Management, is offered every other
spring semester.

PROGRAM ON ETHICS AND
PUBLIC LIFE
119 Stimson Hall (255-8515)

The critical issues of public life are inescap-
ably ethical issues. In the economy, we face
questions of equity and justice and questions
about the relation between prosperity, the
environment, and the quality of individual
lives. In constitutional law, we confront
dilemmas about civil rights, freedom of
speech, privacy, and abortion. In politics and
government, we wrestle with questions about
campaigning, character, and compromise.
And in international affairs, we encounter the
complexities of war and peace, human rights,
multilateral aid, and climate change.

The university-wide Program on Ethics and
Public Life (EPL) is Cornell’s initiative in the
systematic study of the ethical dimension of
specific public issues. EPL grew out of a
conviction that these questions need
something more than abstract philosophical
discussion. In addition to the general study of
values and principles that goes on in
theoretical ethics, universities need to foster
ways of thinking about the complex,
uncertain, and urgent problems of the real
world, ways of thinking that are realistic
without sacrificing anything of their ethical
character.

EPL does not intend to create either an
undergraduate major or a graduate field in
Ethics and Public Life. On the contrary, we
seek to enhance and facilitate the discussion
of ethical issues by students whose central
educational interests lie elsewhere, but whose
work and lives will nevertheless .confront
them with dilemmas and responsibilities for
which a university education should prepare
them. EPL-aims to enrich existing depart-
ments with courses that are intellectually
serious and practically fruitful at the same
time. It offers a concentration in Law and
Society (see separate listing under “Special
Programs and Interdisciplinary Studies”).

EPL Core Courses

PHIL 246 Ethics and the World Environment

PHIL 247 Ethics and Public Life

PHIL 294/GOVT 294 Global Thinking @

PHIL 342 Law, Society, and Morality

PHIL 343 Political Obligation and Civil
Disobedience

GOVT 469/Phil 369 Limiting War: The
Morality of Modern State Violence

GOVT 412 Voting and Political Participation

GOVT 466/Womns 466/Law 648 Feminism
and Gender Discrimination

GOVT 468/Phil 368 Global Climate and
Global Justice

INTERDISCIPLINARY CENTERS, PROGRAMS, AND STUDIES

GOVT 491/691 Normative Elements of
International Relations

Related Courses

B&SOC 206/S&TS 206 Ethics and the
Environment

CEH 356 Economics of Welfare Policy

CRP 549 Ethics and Practical Judgment in
Planning Practice

ENGR 360/S&TS 360 Engineering Ethics

GOVT 474/PHIL 446 Topics in Social and
Political Philosophy

HSS 658  Ethics, Public Policy, and American

Society
ILRHR 366 Women at Work
ILRCB 401 My Brother’s Keeper
ILRCB 482 Ethics at Work
ILRCB 488 Liberty andJustice For All
ILRCB 604 Theories of Equality and Their

Application in the Workplace
LAW 655 International Human Rights
LAW 667 Law and Ethics of Lawyering
LAW 718 Ethnic Conflict and
International Law
NBA 578 Business Ethics
NTRES 407 Religion, Ethics, and the
Environment
NTRES 411 Seminar in Environmental Ethics

PHIL 145 Contemporary Moral Issues

PHIL 241 Ethics

PHIL 245 Ethics and Health Care

PHIL 246 Ethics and the Environment

PHIL 341 Ethical Theory

PHIL 344 History of Ethics: Ancient and
Medieval #

PHIL 345 History of Ethics: Modern #
PHIL 346 Modern Political Philosophy

Henry Shue, director, 119 Stimson Hall,
255-8515; Henry Shue, Wyn and

William Y. Hutchinson Professor of Ethics and
Public Life; Kathryn Abrams, Professor of Law.

PROGRAM IN REAL ESTATE
114 West Sibley Hall (255-7110)

The two-year Master of Professional Studies
(MPS) degree in Real Estate is an interdiscipli-
nary degree program that combines courses
from nearly every college at Cornell Univer-
sity. The degree is designed for aspiring real
estate professionals who are in the initial or
early stages of their careers. Two entities
provide support for the degree program. The
Program in Real Estate exists at Cornell
University to serve as the integrating
organizational unit for financial management
and administration of academic real estate
activities on and off campus. The Field o f
Real Estate is a committee of faculty members
from several different colleges that is directly
involved in the design and administration of
the real estate curriculum.

The professional study of real estate is
concerned with the finance, exchange,
development, management, marketing, and
many other aspects of the real estate business.
Real estate professionals also bring an
understanding of the long-range social,
political, ethical, and environmental implica-
tions of decisions about real estate. The 62
credit hours of course work needed to earn
the degree provide a comprehensive and
lasting foundation for professional careers in
real estate.

Core courses in financial management,
economics, real estate finance and investment,
market analysis, project development, housing

economics, regulation, and environmental
issues will be required during the first year of
study. During the second year, students take
additional core courses and elective courses in
their areas of concentration. Many concentra-
tion options are possible and may be
structured from the hundreds of related
courses taught at Cornell University (e.g., an
international real estate concentration).

Admissions

Admissions procedures for the MPS (Real
Estate) program are supervised by the
Graduate School and Real Estate Field.
Applicants to the program must have
completed a bachelor’s degree with a good
academic record. They must achieve
Graduate Management Admission Test
(GMAT) or Graduate Record Examination
(GRE) scores that are at the level required in
other Cornell graduate professional degree
programs; and at least two letters of recom-
mendation from undergraduate college faculty
members (and if appropriate, from employers)
familiar with the student’s academic and
professional work must be submitted. There
is no work experience requirement for
admission. Foreign students, for whom
English is a second language, will need to
achieve acceptable TOEFL scores.

For more information, contact Professor
Robert Abrams, director of the Program in
Real Estate (607-255-7110) or Professor
Matthew Drennan, director of graduate studies
(607-257-7276) or E-mail
real_estate@comell.edu.

SCIENCE OF EARTH SYSTEMS: AN
INTER-COLLEGE PROGRAM

During the past several decades, with the
increasing concern about air and water
pollution, nuclear waste disposal, the ozone
hole, and global climate change, the scientific
community has gained considerable insight
into how the biosphere, hydrosphere,
atmosphere, and lithosphere systems interact.
It has become evident that we cannot
Understand and solve environmental problems
by studying these individual systems in
isolation. The interconnectedness of these
systems is a fundamental attribute of the Earth
system, and understanding their various
interactions is crucial for understanding our
environment.

A new major, Science of Earth Systems (SES),
is now available for students in the Colleges
of Agriculture and Life Sciences, and Arts and
Sciences. The SES program of study empha-
sizes the rigorous and objective study of the
Earth system as one of the outstanding
intellectual challenges in modern science and
as the necessary foundation for the future
management of our home planet. Within this
program, Cornell’s strengths across a broad
range of earth and environmental sciences
have been coalesced to provide students with
the tools to engage in what will be the
primary challenge of the twentyYirst century.

Students can enter the major in the College of
Agriculture and Life Sciences and in the
College of Arts and Sciences. In the College
of Engineering, the SES program is one of two
options in the Geological Sciences major. It is
also an option in Agricultural and Biological
Engineering.
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The SES Curriculum

The SES curriculum emphasizes strong
preparation in mathematics, physics,
chemistry, and biology during the freshman
and sophomore years. In addition, students
take a two-credit SES Colloquium, which is
designed to inform students about the field
and to provide a sense of community for SES
students and faculty from the several colleges.
In the junior and senior years, students take a
set of common SES core courses and an
additional set of advanced disciplinary or
interdisciplinary courses that build on the
basic math and science sequences.

The SES program provides strong preparation
for graduate school in any one of the Earth
systems sciences and related engineering
fields. The major can also serve as excellent
preparation for an advanced degree in
environmental law or policy, a teaching
degree, or for employment in one of many
environmentally oriented careers with the B.S.
degree.

The requirements for the major are summa-
rized as follows:

1 MATH 191, 192 (or MATH 111, 112)

2. Two calculus-based physics courses: (e.g.,
PHYS 207-208);

3. Two introductory chemistry courses:
(e.g., CHEM 207-208);

4. Two biology courses: (e.g., BIO G 101/
103-102/104 or BIO G 109-110);

5. Two additional courses in higher math-
ematics and/or basic sciences and/or
GEOL 201,

6. Colloguium in the Science of Earth
Systems (SES 101 or 102);

7. Four core courses in the Science of Earth
Systems (SES 301, 302, 321, and 402) plus
BIOES 261,

8. Three intermediate to advanced-level
courses approved by the SES Curriculum
Committee. These courses should build on
the core sequence and include upper-
level courses with prerequisites in the
basic sciences and mathematics. The
selection of these courses can be used to
prepare for careers or graduate study in
specific environmental science disciplines
such as geology, hydrological sciences,
biogeochemistry, ecology, oceanography,
and atmospheric sciences. Effective
combinations of these disciplines are also
possible.

SES Course Descriptions

Note: Class meeting times are accurate at
the time of publication. If changes are
necessary, new information will be
provided as soon as possible.

SES 101-102 Science of Earth Systems
Colloquium (enroll in ABEN 120-121,
GEOL 123-124, or SCAS 101-102)

101, fall; 102, spring. 2 credits each term.
S-U grade only. 101 is not prerequisite for
102. One lecture, one recitation. T T.25.
Staff.

Weekly seminars, field trips, and hands-on

learning experiences in current topics in the

study of the earth system. Introduces the
student to scientific issues relating to
understanding our planet and managing the
environment, (http://wwwscas.cit.comell.edu/

ses/)
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SES 301 Climate Dynamics (enroll in
ASTRO 331 or SCAS 331)

Fall. 4 credits. Prerequisite: Math 112 or

192 or equivalent. Lees, MW F 1:25; rec,

W 2:50. K. Cook, P. Gierasch.
The purpose of this course is to develop a
physical understanding of the climate system.
Processes that determine climate and
contribute to its change are discussed,
including comparisons with the climates of
other planets. Applications to problems of
climate change and variability include the
astronomical theory of ice ages, greenhouse
warming, the ozone hole, African drought,
and Amazonian deforestation.

SES 302 Evolution of the Earth System
(enroll in GEOL 302 or SCAS 332)
Spring. 4 credits. Prerequisites: Math 112
or 192 and Chem 207 or equivalent, or
instructor’s approval. Lees, MW F 11:15;
recitation TBA. W. White, B. Isacks,
W. Allmon, K. Cook.
The co-evolution of life and the earth system
over three time scales: origin of the earth and
life and earth’s early history; plate tectonics,
continental drift and climate changes during
the past billion years; and mountain building,
ice ages, and our own emergence during the
past ten million years. Introduction to
methods of interpreting the paleontological,
geochemical, and tectonic information
preserved in the rock record, (http://
www.geo.cornell.edu/geology/classes/
ses302.html)

SES 321 Biogeochemistry (enroll in GEOL
321 or NTRES 321)
Fall. 4 credits. Prerequisites: college-level
biology and chemistry. Lees T R 12:20-
2:15. L Derry andJ. Yavitt.
The cycling of elements at the earth’s surface
through biologically governed processes and
fluxes. Topics include weathering and acid-
base chemistry, nutrient limitation and
recycling in terrestrial and marine systems,
anthropogenic pollution, iostopic tracers, and
mathematical modeling of element fluxes.

SES 402 Mechanics in the Earth and
Environmental Sciences (enroll in
ABEN 385)

Spring. 4 credits. Prerequisites:

4 semesters of calculus. Lees, MW F
11:15; rec, W 2:30-4:25. P. Baveye,
J.-Y. Parlange, W. Brutsaert.

The study of the earth and the environment

requires an understanding of transport and

other physical processes within and at the
surface of the earth. This course encourages
the students to develop a broad working
knowledge of mechanics and its application to
the earth and environmental sciences,
providing the background necessary to study
the professional literature.

Advising

Students will be matched with an SES adviser
according to the student’s interests and the
college in which the student is enrolled. The
adviser will assist the student in selecting the
four upper-level courses required by the SES
Program. Several example curricula have been
designed as guides for students in each of the
colleges, to demonstrate how the college and
SES Program requirements are met.

Entering the SES Program

Transfers into the program during the
freshmen and sophomore years will be
relatively straightforward for students who
have already begun a calculus sequence and
have taken courses in the basic sciences.
Other interested students, either junior- or
senior-level science and math students or
those from other fields, should contact an SES
adviser to explore the possibility of entering
the SES program.

For more information on the SES program
and classes, see the Web page (http://
www.geo.comell.edu/ses/SES_home.html)
and contact:

College of Agriculture and Life Sciences:

K. H. Cook (Soil, Crop, and Atmospheric
Sciences), R. W. Howarth (Ecology and
Systematics), J. Parlange (Agricultural and
Biological Engineering);

College of Arts and Sciences: T. Dawson or
L Hedin (Ecology and Systematics),

P. Gierasch (Astronomy), B. L Isacks or
R. Kay (Geological Sciences);

College of Engineering: W. Brutsaert (Civil and
Environmental Engineering), B. L. Isacks or
R. Kay (Geological Sciences), M. Kelley
(Electrical Engineering), J. Parlange
(Agricultural and Biological Engineering).

DEPARTMENT OF STATISTICAL
SCIENCE
612 Rhodes Hall (255-8066)

C. E. McCulloch (chair); M. Wells (director of
graduate studies); S. Schwager (undergraduate
coordinator, CALS only; Warren 424,
255-1644); N. Altman, T. Berger, J. Bunge,

G. Casella, C. Castillo-Chavez, Z. Q. Chen,

G. Churchill, M. Contreras, T. DiCiccio,

R. Durrett, E. Dynkin, R. Farrell, T. Fine,

A Hadi, D. Heath, Y. Hong, J. T. G. Hwang,
H. Kesten, N. Kiefer, S. Resnick, D. Ruppert,
G. Samorodnitsky, Elizabeth Slate, B. Turnbull,
V. Veeravalli, P. Velleman, T. Vogelsang.

The university-wide Department of Statistical
Science at Cornell coordinates activities in
statistics and probability at the undergraduate,
graduate, and research levels.

Students interested in graduate study in
statistics and probability can apply to the
Graduate Field of Statistics or to one of the
other graduate fields of study that offer related
course work. Students in the Field of Statistics
plan their graduate program with the
assistance of their Special Committee. For
detailed information on opportunities for
graduate study, students should contact the
Director of Graduate Studies, 612 Rhodes Hall.

The department also offers an undergraduate
program through the Department of Biomet-
rics in the College of Agriculture and Life
Sciences. Undergraduate concentrations and
certificate programs are currently under
development for other colleges. For
information, contact the Undergraduate
Coordinator, Professor Steven Schwager (424
Warren Hall, 255-1644). Statistics courses
offered by the department listed below wiill fill
distribution requirements in many of the
colleges.

A free consulting service is offered through
the Department of Biometrics in the College
of Agriculture and Life Sciences. Statistical
computing consulting is available through a
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separate organization, The Office of Statistical
Consulting, B21 Savage Hall, 255-1926.

The department is organized into four Units;
Biometrics, Engineering Statistics, Mathemati-
cal Statistics and Probability, and Social
Statistics. The areas covered include ,
agricultural statistics; biostatistics; economic
and social statistics; epidemiology; manufac-
turing statistics, quality control and reliability;
probability theory; sampling theory; statistical
computing; statistical design; statistical theory;
and stochastic processes and their applica-
tions.

Course designations

The following course identifiers are used to
designate the courses offered by the separate
units: Biometrics Unit (CALS), STBTRY;
Engineering Statistics Unit (ENGR), STENGR;
Mathematical Statistics Unit (ARTS), STMATH,;
Social Statistics Unit (ILR), STSOC. To enroll
in one of the courses see the listing for the
appropriate college.

Descriptions of undergraduate and graduate
courses are listed below.

Biometrics Unit

STBTRY 200 Statistics and the World We
Live In (enroll in BTRY 200)

Spring. 3 credits.
Major concepts and approaches of statistics
are presented at an introductory level. Three
broad areas are covered: collecting data,
organizing data, and drawing conclusions
from data. Topics include sampling, statistical
experimentation and design, measurement,
tables, graphs, measures of center and spread,
probability, the normal curve, confidence
intervals, and statistical tests.

STBTRY 215 Introduction to Statistical
Methods (enroll in BTRY 215)

Fall. 3 credits. Prerequisite: BTRY 200 or

prior experience in data collection and

interpretation.
Statistical methods are developed and used to
analyze data arising from the biological
sciences. Topics include point and confi-
dence interval estimation, hypothesis testing,
t-tests, correlation, simple linear regression,
and analysis of variance and multiple
regression. Statistical computing is taught and
used throughout the course. Emphasis is on
proper use of statistical methodology and
interpretation of statistical analyses.

STBTRY 400 Biometry Seminar (enroll in
BTRY 400)
Fall or spring. 1 credit. S-U grades only.
Prerequisite: BTRY 409 or BTRY 602 or by
permission of the instructor.
Students will attend weekly seminar, the.
Biometrics Unit Discussion Series. Can be
taken concurrently with BTRY 600 only with
permission of instructor. Students can only
take course twice.

STBTRY 408 Theory of Probability (enroll
in BTRY 408)
Fall. 4 credits. Prerequisite: MATH 112,
122 or 192, or permission of instructor.
An introduction to probability theory;
foundations, combinatorics, random variables
and their probability distributions, expecta-
tions, generating functions and limit theory.
Biological and statistical applications are the
focus. Can serve as either a one-semester
introduction to probability or a foundation for
a course in the theory of statistics.

INTERDISCIPLINARY CENTERS, PROGRAMS, AND STUDIES

STBTRY 409 Theory of Statistics (enroll
in BTRY 409)
Spring. 4 credits. Prerequisite: BTRY 408
or equivalent.
The concepts developed in BTRY 408 are
applied to provide an introduction to the
classical theory of parametric statistical
inference. Topics include sampling distribu-
tions, parameter estimation, hypothesis testing,
and linear regression. Students seeking
applied courses in statistical methodology
should consider BTRY 601-602 or BTRY 215.

STBTRY 494 Undergraduate Special
Topics in Biometry and Statistics
(enroll in BTRY 494)

Fall or spring. 1-3 credits. S-U grades
optional.

A course of lectures selected by the faculty.

Because topics usually change from year to

year, this course may be repeated for credit.

STBTRY 495 Statistical Consulting
(enroll in BTRY 495)
Spring. 2 credits. S-U grades only.
Limited to undergraduates. Prerequisites
or co-requisites: BTRY 409 and 602 or
permission of instructor.
Participation in the Department of Biometrics
consulting service: faculty-supervised statistical
consulting with researchers from other
disciplines. Discussion sessions for joint
consideration of selected consultations
encountered during previous weeks.

STBTRY 497 Undergraduate Individual
Study in Biometry and Statistics
(enroll in BTRY 497)

Fall or spring. 1-3 credits. S-U grades
optional. Students must register with an
Independent Study form (available in 140
Roberts Hall).

Consists of individual tutorial study selected

by the faculty. Because topics usually change

from year to year, this course may be repeated
for credit.

STBTRY 499 Undergraduate Research
(enroll in BTRY 499)

Fall or spring. 1-3 credits. S-U grades
optional. Limited to statistics and biometry
undergraduates. Prerequisite: permission
of faculty member directing research.
Students must register with an Indepen-
dent Study form (available in 140 Roberts
Hall).

STBTRY 600 Statistics Seminar (enroll in
BTRY 600)
Fall or spring. 1 credit. S-U grades only.
Prerequisite or corequisite: BTRY 409 or
permission of instructor.

STBTRY 601 Statistical Methods I (enroll
in BTRY 601)

Fall or summer. 4 credits. Limited to

gradate students; others by permission of

the instructor.
Statistical methods are developed and used to
analyze data arising from a wide variety of
applications. Topics include descriptive
statistics, point and interval estimation,
hypothesis testing, inference for a single
population, comparisons between two
populations, one- and two-way analysis of
variance, comparisons among population
means, analysis of categorical data, and
correlation and regression analysis. Interac-
tive computing is introduced through
MINITAB statistical software. Emphasis is on
basic principles and criteria for selection of
statistical techniques.

STBTRY 602 Statistical Methods Il
(enroll in BTRY 602)
Spring. 4 credits. Limited to graduate
students; others by permission of
instructor. Prerequisite: BTRY 601 or
equivalent.
A continuation of BTRY 601. Emphasis is on
the use of multiple regression analysis,
analysis of variance, and related techniques to
analyze data in a variety of situations. Topics
include an introduction to data collection
techniques; least squares estimation; multiple
regression; model selection techniques;
detection of influential points, goodness-of-fit
criteria; principles of experimental design;
analysis of variance for a number of designs,
including multi-way factorial, nested, and split
plot designs: comparing two or more
regression lines; and analysis of covariance.
Emphasis is on appropriate design of studies
prior to data collection, and the appropriate
application and interpretation of statistical
techniques. For practical applications,
computing is done with the MINITAB and SAS
statistical packages.

STBTRY 603 Statistical Methods IlI
(enroll in BTRY 603)
Spring. 3 credits. Prerequisite: BTRY 601
and 602 or permission of instructor.
Offered alternate years. Not offered spring
2000.
Categorical data analysis, including logistic
regression, logljnear models, stratified tables,
matched pairs analysis, polytomous response
and ordinal data. Applications in biomedical
and social sciences.

[STBTRY 604 Statistical Methods IV:
Applied Design (enroll in BTRY 604)
Spring. 3 credits. Prerequisites: BTRY
601 and 602 or permission of instructor.
Offered alternate years. Not offered 1998-
99, next offered spring 2000.
Applications of experimental design including
such advanced designs as split plots,
incomplete blocks, fractional factorials. Use of
the computer for both design and analysis will
be stressed, with emphasis on solutions of real
data problems.]

[STBTRY 607 Nonparametric and
Distribution-Free Statistical Methods
(enroll in BTRY 607)

Spring, 1/3 of the term. 1 credit. S-U
grades optional. Prerequisite: BTRY 601
or equivalent. Offered alternate years.
Not offered 1998-99, next offered spring
2000.

Nonparametric and distribution-free alterna-

tives to normal-theory testing procedures are

presented; sign or rank tests for one or two
populations; analyses for completely
randomized and randgmized blocks designs,
comparisons among several means; correlation
and regression; goodness-of-fit; and tests
based on randomization of the data]

STBTRY 639 Epidemiology Seminar
(enroll in BTRY 639)
Spring. 1 credit, variable. S-U grades
only. Permission of instructor.
This course will develop skills in the
preparation and interpretation of epidemio-
logical data by discussing current research
topics and issues.

[STBTRY 662 Mathematical Ecology
(enroll in BTRY 662)
Fall. 3 credits. S-U grades optional.
Prerequisites: a year of calculus and a
course in statistics. Not offered 1998-99.
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Mathematical and statistical analysis of
populations and communities: theory and
methods. Spatial and temporal pattern
analysis, deterministic and stochastic models
of population dynamics. Model formulation,
parameter estimation, and simulation and
analytical techniques.]

STBTRY 672 Topics in Environmental
Statistics (enroll in OR&IE 672 or
BTRY 672)

Fall and spring. 2 credits. S-U grades
optional. Prerequisite: BTRY 601 or
permission of the instructor.

This course is a discussion group focusing on

statistical problems arising in the environmen-

tal sciences. These issues are explored in a

number of different ways, such as student

presentations of research papers, directed
readings, and outside speakers.

[STBTRY 682 Statistical Methods
for Molecular Biology (enroll in
BTRY 682)
Spring. 2 credits. S-U only. Prerequisite:
permission of instructor. Not offered
1998-99.
Statistical and mathematical topics of current
interest in molecular biology: genetic
mapping, physical mapping, DNA sequence
analysis, phylogenetic inference, population
modeling. Topics may vary. The course may
be repeated for credit.]

STBTRY 694 Graduate Special Topics in
Biometry and Statistics (enroll in
BTRY 694)

Fall or spring. 1-3 credits. S-U grades
optional. A course of lectures selected by
the faculty. Because topics usually change
from year to year, this course may be
repeated for credit.

STBTRY 697 Individual Graduate Study
in Biometry and Statistics (enroll in
BTRY 697)

Fall, spring, or summer. 1-3 credits. S-U
grades optional. Consists of individual
tutorial study selected by the faculty.
Since topics usually change from year to
year, this course may be repeated for
credit.

STBTRY 717 Linear and Generalized
Linear Models (enroll in BTRY 717)
Spring. 3 credits. S-U grades optional.
Prerequisites: BTRY 409, BTRY 417 and
602 or equivalents. Offered alternate
years.
Statistical modelling and inference using linear
models and generalized linear models.
Estimation by least squares, maximum
likelihood, quasi-likelihood, and generalized
estimating equations. The use of link
functions and generalized linear models to
accommodate nonlinear models and non-
normally distributed data. The use of random
effects to accommodate correlation structures
in both linear mixed models and generalized
linear mixed models and to model longitudi-
nal data. Some use of software packages and
illustrative examples.

STBTRY 795 Statistical Consulting
(enroll in BTRY 795)

Fall or spring. 2 credits. S-U grades only.
Limited to graduate students. Participation
in the Department of Biometrics consulting
service; faculty supervised statistical
consulting with researchers from other
disciplines. Discussion sessions for joint
consideration of selected consultations
encountered by the services during
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previous weeks. Since consultations
usually change from semester to semester,
the course may be repeated for credit.

STBTRY 798 Graduate Supervised
Teaching (enroll in BTRY 798)
Fall and spring. 2-4 credits. S-U only.
Permission of instructor and chair of
special committee plus at least 2 advanced
courses in statistics and biometry.
Students assist in teaching a course appropri-
ate to their previous training. Students will
meet with a discussion section, prepare course
materials, and assist in grading. Credit hours
will be determined in consultation with the
instructor, depending on the level of teaching
and the quality of work expected.

Engineering Statistics Unit

STENGR 270 Basic Engineering
Probability and Statistics (enroll in
ENGRD 270 or OR&IE 270)

Fall or spring. 3 credits. Prerequisite:
first-year calculus.

This course should give students a working

knowledge of basic probability and statistics

and their application to engineering.

Computer analysis of data and simulation are

emphasized. Topics include random

variables, probability distributions, expecta-
tion, estimation, testing, experimental design,
quality control, and regression.

STENGR 310 Introduction to Probability
and Random Signals (enroll in
ELE E 310)
Spring. 4 credits. Prerequisite: Mathemat-
ics 294. This course may be used in place
of Engr 270 to help satisfy the engineering
distribution requirement.
Introduction to the theory of probability as a
basis for modeling random phenomena and
signals, calculating the response of systems,
and making estimates, inferences, and
decisions in the presence of chance and
uncertainty. Applications will be given in
such areas as communications, and device
modeling, probability, characteristic functions;
nonlinear transformations of data; expectation,
correlation; and the central limit theorem.

STENGR 320 Optimization I (enroll in
OR&IE 320)
Fall. 4 credits. Prerequisite: MATH 221 or
294.
Formulation of linear programming problems
and solution by the simplex method. Related
topics such as sensitivity analysis, duality, and
network programming. Applications include
such models as resource allocation and
production planning.

STENGR 321 Optimization Il (enroll in
OR&IE 321)
Spring. 4 credits. Prerequisite: OR&IE
320 or equivalent.
A variety of optimization methods stressing
extensions of linear programming and its
applications but also including topics drawn
from integer, dynamic, and nonlinear
programming. Formulation and modeling are
stressed as well as numerous applications.

STENGR 360 Engineering Probability and
Statistics Il (enroll in OR&IE 360)

Fall. 4 credits. Prerequisite: ENGRD 270
or equivalent.

This second course in probability and statistics

provides a rigorous foundation in theory

combined with the methods for modeling,

analyzing, and controlling randomness in

engineering problems. Probabilistic ideas are
used to construct models for engineering
problems, and statistical methods are used to
test and estimate parameters for these models.
Specific topics include random variables,
probability distributions, density functions,
expectation and variance, multidimensional
random variables, and important distributions
including normal, Poisson, exponential,
hypothesis testing, confidence intervals, and
point estimation using maximum likelihood
and the method pf moments.

STENGR 361 Introductory Engineering
Stochastic Processes I (enroll in
OR&IE 361)

Spring. 4 credits. Prerequisite: OR&IE
360 or equivalent.

Basic concepts and techniques of random

processes are used to construct models for a

variety of problems of practical interest.

Topics include the Poisson process, Markov

chains, renewal theory, models for queuing

and reliability.

STENGR 411 Random Signals in
Communications and Signal
Processing (enroll in ELE E 411)

Fall. 3 credits. Prerequisite: ELE E 301
and 310 or equivalent.

Introduction to models for random signals in

discrete and continuous time, Markov chains,

Poisson process, queuing processes, power

spectral densities, Gaussian random process.

Response of linear systems to random signals.

Elements of estimation and inference as they

arise in communications and digital signal

processing systems.

STENGR 431 Discrete Models (enroll in
OR&IE 431)
Fall. 4 credits. Prerequisite: OR&IE 320
and COM S 211 or permission of instruc-
tor.
Basic concepts of graphs, networks, and
discrete optimization. Fundamental modes
and applications, and algorithmic techniques
for their analysis. Specific optimization
models studied include flows in networks, the
traveling sales man problem, and network
design.

STENGR 435 Introduction to Game
Theory (enroll in OR&IE 435)

Spring. 3 credits.
A broad survey of the mathematical theory of
games, including such topics as two-person
matrix and bimatrix games; cooperative and
noncooperative n-person games; games in
extensive, normal, and characteristic function
form. Economic market games. Applications
to weighted voting and cost allocation.

STENGR 476 Applied Linear Statistical
Models (enroll in ORIE 476)
Spring. First half of term. 2 credits.
Prerequisite: OR&IE 270.
Multiple linear regression, diagnostics, model
selection, inference, one and two factor
analysis of variance. Theory and applications
both treated. Use of MINITAB stressed.

STENGR 511 Error-Control Codes (enroll
in ELE E 561)
Fall. 4 credits. Prerequisite: ELE E 301,
521, or equivalent.
A strong familiarity with linear algebra is
assumed. An introduction to the theory of
algebraic error-control codes. Topics include:
Hamming codes, group codes, the standard
array minimum-distance decoding, cyclic
codes, and the dual of a linear block code.
Hamming and Singleton bounds for error-



correcting codes. The construction and
decoding of Bose-(Ray) Chaudhuri-
Hocquenghem (BCH) and Reed-Solomon (RS)
codes. Computer methods for the study of
the structure and algorithms for error-control
are used.

STENGR 512 Fundamental Information
Theory (enroll in ELE E 562)
Fall. 4 credits. Prerequisite: ELE E 310 or
equivalent.
Fundamental results of information theory
with application to storage, compression, and
transmission of data. Entropy and other
information measures. Block and variable
length codes. Channel capacity and rate-
distortion functions. Coding theorems and
converses for classical and multiterminal
configurations. Gaussian sources and
channels.

STENGR 513 Communication Networks
(enroll in ELE E 563)
Spring. 4 credits. Prerequisite: ELE E 411
or permission of instructor.
Classical line-switched communication
networks: point-process models for offered
traffic; blocking and queuing analyses.
Stability, throughput, and delay of distributed
algorithms for packet-switched transmission of
data over local-area and wide-area nets: using
various protocols, TDMA. Flow control and
capacity assignment algorithms for wideband
circuit-switched and ATM networks.

STENGR 514 Decision Making and
Estimation (enroll in ELE E 564)

Fall. 4 credits. Prerequisite: coregistration

in ELE E 411.
An introduction to those methods of making
rational decisions and inferences and of
forming estimates that are central to problems
of communications, detection, pattern
recognition, and statistical signal processing.
Topics include Bayes, minimax and Neyman-
Pearson decision theories; Bayes and
maximum likelihood point estimation; Cramer-
Rao bound efficient and consistent estimation;
spectral estimation, and robust models for
signal extraction.

STENGR 517 Artificial Neural Networks
(enroll in ELE E 577)

Fall. 4 credits. Prerequisites: ELE E 310;

ELE E 411 recommended.
Artificial neural networks are brainlike in
being formed out of many highly intercon-
nected nonlinear memoryless elements.
Probability theory will provide our primary
analytical approach to design and analysis of
neural networks. The course will cover
mathematical and computer-based design
capabilities of feed-forward nets (multilayer
perceptrons) that can serve as pattern
classifiers.

STENGR 520 Operations Research I
Optimization I (enroll in OR&IE 520)
Fall. 4 credits. Prerequisite: MATH 221
or 294.
Formulation of linear programming problems
and solution by the simplex method. Related
topics such as sensitivity analysis, duality, and
network programming. Applications include
such models as resource allocation and
production planning.

STENGR 523 Introductory Engineering
Stochastic Process I (enroll in
OR&IE 523)

Spring. 4 credits. Prerequisite: OR&IE
360 or equivalent.

INTERDISCIPLINARY

Basic concepts and techniques of random
processes ares used to construct models for a
variety of problems of practical interest.
Topics include the Poisson process, Markov
chains, renewal theory, models for queuing
and reliability.

STENGR 560 Engineering Probability and
Statistics Il (enroll in OR&IE 360)
Fall. 4 credits. Prerequisite: ENGRD 270
or equivalent.
This second course in probability and statistics
provides a rigorous foundation in theory
combined with the methods for modeling,
analyzing, and controlling randomness in
engineering problems. Probabilistic ideas are
used to construct models for engineering
problems, and statistical methods are used to
test and estimate parameters for these models.
Specific topics include random variables,
probability distributions, density functions,
expectation and variance, multidimensional
random variables, and important distributions
including normal, Poisson, exponential,
hypothesis testing, confidence intervals, and
point estimation using maximum likelihood
and the method of moments.

STENGR 561 Queuing Theory and Its
Applications (enroll in OR&IE 561)
Spring. 3 credits. Prerequisite: OR&IE
361 or permission of instructor.
Basic queuing models. Little’s Law, PASTA
property. Markovian and non-Markovian
queues. Optimization of queues. Polling
queues: exhaustive and gated service Jackson
queuing networks. Open networks and
closed networks. Product-form queuing
networks.

STENGR 562 Inventory Theory (enroll in
OR&IE 562)

Spring. 4 credits. Prerequisite: OR&IE

321, 361, 416 or permission of instructor.
The first portion of this course is devoted to
the analysis of several deterministic and
probabilistic models for the control of single
and multiple items at one of many locations.
The second portion of this course is presented
in an experimental learning format. The focus
is on analyzing and designing an integrated
production and distribution system for a
global company. Applications are stressed
throughout.

[STENGR 563 Applied Time-Series
Analysis (enroll in OR&IE 563)

Fall. 3 credits. Prerequisites: OR&IE 361

and OR&IE 270, or permission of

instructor. Not offered 1998-99-
The first part of this course treats regression
methods to model seasonal and non-seasonal
data. After that, Box-Jenkins models, which
are versatile, widely used, and applicable to
nonstationary and seasonal time series, are
covered in detail. The various stages of
model identification, estimation, diagnostic
checking, and forecasting are treated.
Analysis of real data is carried out. Assign-
ments require computer work with a time-
series package.]

STENGR 564 Introductory Engineering
Stochastic Processes Il (enroll in
OR&IE 564)

Fall. 4 credits. Prerequisite: OR&IE 361
or equivalent. Lectures concurrent with
OR&IE 462.

Stationary processes, martingales, random

walks, and gambler’s ruin problems, processes

with stationary independent increments,

Brownian motion and other cases, branching
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processes, renewal and Markov-renewal
processes, reliability theory, Markov decision
processes, optimal stopping, statistical
inference from stochastic models, and
stochastic comparison methods for probability
models. Applications to population growth,
spread of epidemics, and other models.

[STENGR 575 Experimental Design
(enroll in OR&IE 575)

Spring. Second half of term (alternatives

with 576). 2 credits. Prerequisite: OR&IE

476). Not offered 1998-99.
Randomization, blocking, sample size
determination, factorial designs, 2Ap full and
fractional factorials, response surfaces, Latin
squares, split plots, Taguchi designs.
Engineering applications. Computing in
MINITAB or SAS]

STENGR 576 Regression (enroll in
OR&IE 576)
Spring. Second half of term (alternates
with 575). 2 credits. Prerequisite:
OR&IE 476.
Nonlinear regression, advanced diagnostics for
multiple linear regression, collinearity, ridge
regression, logistic regression, nonparametric
estimation including spline and kernel
methods, regression with correlated errors.
Computing in MINITAB OR SAS.

STENGR 577 Quality Control (enroll in
OR&IE 577)

Fall. 3 credits. Prerequisite: ENGRD 270.
Concepts and methods for process and
acceptance control. Control charts for
variables and attributes. Process capability
analysis. Acceptance sampling. Continuous
sampling plans. Life tests. Use of experimen-
tal design and Taguchi methods for off-line
control.

STENGR 580 Design and Analysis of
Simulated Systems (enroll in OR&IE
580)
Fall. 4 credits. Prerequisites: program-
ming experience and OR&IE 360/560, or
permission of instructor. Note: OR&IE
360/560 may be taken concurrently.
Digital computer programs to simulate the
operation of complex discrete, systems in
time. Modeling, program organization,
pseudo-random-variable generation, simula-
tion languages, statistical considerations,
applications to a variety of problem areas.

STENGR 630 Mathematical Programming
I (enroll in OR&IE 630)

Fall. 4 credits. Prerequisites: advanced

calculus and elementary linear algebra.
A rigorous treatment of the theory and
computational techniques of linear program-
ming and its extensions. Formulation, duality
theory, simplex and dual simplex methods.
Sensitivity analysis. Network flow problems
and algorithms. Theory of polyhedral convex
sets, systems of linear equations and
inequalities, Farkas’ Lemma. Exploiting
special structure in the simplex method,
computational implementation. Decomposi-
tion Principle.

STENGR 632 Nonlinear Programming
(enroll in OR&IE 632)

Fall. 3 credits. Prerequisite: OR&IE 630.
Necessary and sufficient conditions for
unconstrained and constrained optima.
Duality theory. Computational methods for
unconstrained (e.g., quasi-Newton) problems,
linearly constrained (e.g., active set) problems,
and nonlinearly constrained (e.g., successive
quadratic programming) problems.
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STENGR 650 Applied Stochastic
Processes (enroll in OR&IE 650)

Fall. 4 credits. Prerequisite: a one-

semester calculus-based probability course.
An introduction to stochastic processes that
presents the basic theory together with a
variety of applications. Topics include
Markov processes, renewal theory, random
walks, branching processes, Brownian motion,
stationary processes, martingales, and point
processes.

STENGR 651 Probability (enroll in
OR&IE 651)
Spring. 4 credits. Prerequisite: real
analysis at the level of Math 413 and a
previous one-semester course in calculus-
based probability.
Sample spaces, events, sigma fields, probabil-
ity measures, set induction, independence,
random variables, expectation, review of
important distributions and transformation
techniques, convergence concepts, laws of
large numbers and asymptotic normality,
conditioning.

STENGR 662 Advanced Stochastic
Processes (enroll in OR&IE 662)
Spring. 3 credits. Prerequisite: OR&IE
651 or equivalent.
Brownian motion, martingales, Markov
processes, and topics selected from: diffu-
sions, stationary processes, point processes,
weak convergence for stochastic processes,
and applications to diffusion approximations,
Levy processes, regenerative phenomena,
random walks, and stochastic intergals.

STENGR 670 Statistical Principles
(enroll in OR&IE 670)

Fall. 4 credits. Co-requisite: OR&IE 650

or equivalent.
Review of distribution theory of special
interest in statistics; normal, chi-square,
binomial Poisson, t, and F; introduction to
statistical decision theory; sufficient statistics;
theory of minimum variance unbiased point
estimation; maximum likelihood and Bayes
estimation; basic principles of hypothesis
testing, including Neyman-Pearson Lemma
and likelihood ratio principle; confidence
interval construction; introduction to linear
models.

[STENGR 671 Intermediate Applied
Statistics (enroll in OR&IE 671)

Spring. 3 credits. Prerequisite: OR&IE

670 or equivalent. Not offered 1998-99.
Statistical inference based on the general
linear model; least-squares estimators and
their optimality properties; likelihood ratio
tests and corresponding confidence regions;
simultaneous inference. Applications in
regression analysis and ANOVA models.
Variance components and mixed models. Use
of the computer as a tool for statistics is
stressed.]

STENGR 672 Selected Topics in
Environmental Statistics (enroll in
OR&IE 672 or BTRY 672)

Fall or spring. 2 credits. Prerequisite:
.ENGR 270 or equivalent.

This course is a discussion group focusing on

statistical problems arising in the environmen-

tal sciences. These issues are explored in a

number of different ways, such as student

presentations of research papers, directed
readings, and outside speakers.

1998-1999

Mathematical Statistics and
Probability Unit

STMATH 171 Statistical Theory and
Application in the Real World (enroll
in MATH 171)

Fall, spring, or summer. 4 credits.

Prerequisites: high school mathematics.
This introductory statistics course will discuss
techniques for analyzing data occurring in the
real world and the mathematical and
philosophical justification for these tech-
niques. Topics include population and
sample distributions, central limit theorem,
and statistical theories of point estimation,
confidence intervals, and testing hypotheses,
the linear model, and the least squares
estimator. The course concludes with a
discussion of tests and estimates for regression
and analysis of variance (if time permits). The
computer will be used to demonstrate some
aspects of the theory, such as sampling
distributions and the Central Limit Theorem.
In the lab portion of the course, students will
learn and use computer-based methods for
implementing the statistical methodology
presented in the lectures. (No previous
familiarity with the computer is presumed).

STMATH 471 Basic Probability (enroll in
MATH 471)
Fall. 4 credits. Prerequisite: Mathematics
221
May be used as a terminal course in basic
probability. Intended primarily for those who
will continue with Mathematics 472. Topics
include combinations, important probability
laws, expectations, moments, moment-
generating functions, limit theorems.
Emphasis is on diverse applications and on
development of use in statistical applications.
See also the description of Mathematics 571.

STMATH 472 Statistics (enroll in
MATH 472)
Spring. 4 credits. Prerequisite: Mathemat-
ics 471 and knowledge of linear algebra
such as taught in Mathematics 221. Some
knowledge of multivariate calculus helpful
but not necessary.
Classical and recently developed statistical
procedures are discussed in a framework that
emphasizes the basic principles of statistical
inference and the rationale underlying the
choice of these procedures in various settings.
These settings include problems of estimation,
hypothesis testing, large sample theory.

[STMATH 474 Basic Stochastic
Processes (enroll in MATH 474)
Spring. 4 credits. Prerequisites: Math-
ematics 471 or equivalent and knowledge
of linear algebra such as taught in
Mathematics 221. Not offered 1998-99.
This is a second-semester undergraduate
course on probability. It covers topics from
renewal theory, martingales, discrete and
continuous time Markov chains, Brownian
motion and related diffusion processes, and
applications to queuing theory and finance.
Theoretical as well as applied aspects of the
subject will be emphasized.]

STMATH 671-672 Probability Theory
(enroll in MATH 671-672)

671 fall; 672 spring. 4 credits each.
Prerequisite: a knowledge of Lebesgue
integration theory, at least on the real line.
Students can learn this material'by taking
parts of Mathematics 413-414 or 521.
Prerequisite for Mathematics 672;
Mathematics 671.

Properties and examples of probability spaces.
Sample space, random variables, and
distribution functions. Expectation and
moments. Independence Borel-Cantelli
lemma, zero-one law. Convergence of
random variables, probability measures, and
characteristic functions. Law of large
numbers. Selected limit theorems for sums of
independent random variables. Markov
chains, recurrent events. Ergodic and renewal
theorems. Martingale theory. Brownian
motion and processes with independent
increments.

STMATH 674 Introduction to
Mathematical Statistics (enroll in
MATH 674)

Spring. 4 credits. Prerequisite: Mathemat-
ics 671 or permission of instructor.

Topics include an introduction to the theory

of point estimation, consistency, efficiency,

sufficiency, and the method of maximum
likelihood. Convexity and basic concepts of
decision theory are introduced. Concepts of
sequential methods may be discussed.

STMATH 771-772 Seminar in Probability ,
and Statistics (enroll in MATH
771-772)

771 fall; and 772 spring. 4 credits each.

STMATH 777-778 Stochastic Processes
(enroll in MATH 777-778)
777 fall; and 778 spring. 4 credits each.

Social Statistics Unit

STSOC 210 Statistical Reasoning |
(enroll in ILRST 210)

Fall or spring. 3 credits. Attendance at

weekly discussion section is required.
An introduction to the basic concepts of
statistics and data analysis. Descriptive
methods, normal theory models and inference
procedures for univariate and bivariate data.
Basic statistical designs, an introduction to
probability and applications of the Binomial
and Normal distributions. Estimation,
confidence intervals and tests of significance
for a single population mean and proportion,
the difference in two population means and
proportions, simple linear regression,
correlation and two-way contingency tables..
Students are instructed on the use of a
statistics computer package at the beginning
of the term and use it for weekly assignments.

STSOC 211 Statistical Reasoning 1l
(enroll in ILRST 211)

Fall or spring. 3 credits. Prerequisite:

ILR 210 or suitable introductory statistics

course.
A second course in statistics. Applications of
statistical data analysis techniques, particularly
to the social sciences. Topics include:
statistical inference; simple linear regression;
multiple linear regression; logistic regression;
arid analysis of variance. Computer packages
are used throughout the course.

STSOC 310 Statistical Sampling (enroll
in ILRST 310)
Spring. 3 credits. Prerequisite: two terms
of statistics.
Theory and application of statistical sampling,
especially in regard to sample design, cost,
estimation of population quantities, and error
estimation. Assessment of nonsampling
errors. Discussion of applications to social
and biological sciences and to business
problems. Course includes an applied project.



STSOC 311 Practical Matrix Algebra
(enroll in ILRST 311)

3 credits.
Matrix algebra is a necessary tool for statistics
courses such as regression and multivariate
analysis and for other ‘“research methods”
courses in various other disciplines. One goal
of this course is to provide students in various
fields of knowledge with a basic understand-
ing of matrix algebra in a language they can
easily understand. Topics include special
types of matrices; matrix calculations; linear
dependence and independence; vector
geometry; matrix reduction (trace, determi-
nant, norms); matrix inversion; linear
transformation; eigenvalues; matrix decompo-
sitions; ellipsoids and distances; some
applications of matrices.

STSOC 312 Applied Regression Methods
(enroll in ILRST 312)

Fall. 3 credits. Prerequisite: ILRST 112

and ILRST 211 or equivalent courses.
Matrix algebra necessary to analyze regression
models is reviewed. Multiple linear regres-
sion, analysis of variance, nonlinear regres-
sion, and linear logistic regression models are
covered. For these models, least squares and
maximum likelihood estimation, hypothesis
testing, model selection, and diagnostic
procedures are considered. Illustrative
examples are taken from the social sciences.
Computer packages are used.

[STSOC 313 Design and Analysis of
Experiments (enroll in ILRST 313)

3 credits. Prerequisite: ILRST 211 or

equivalent. Not offered 1998-99.
The statistical design and analysis of compara-
tive experiments including completely
randomized, factorials, randomized block,
latin squares and split-unit designs including
crossover and repeated measures. Application
of statistical design to research problems.
Analyses to compare treatment groups
including ANOVA, ANCOVA, contrasts and
multiple comparison procedures. Computer
packages are used.]

[STSOC 314 Graphical Methods for Data
Analysis (enroll in ILRST 314)

3 credits. Prerequisite: ILRST 211 or

equivalent. Not offered 1998-99.
Classical and recently developed graphical
methods for analysis and display. Characteris-
tics of effective and honest graphs with
comparison of alternative methods for
understanding data. Includes study of current
computer programs and methods expected to
be practical in the near future: graphing of
univariate data, bivariate plots, multivariate
data, graphical methods of data analysis; the
specification, modification, and control of
graphs; study of interaction between choice of
display and underlying patterns.]

[STSOC 410 Techniques of Multivariate
Analysis (enroll in ILRST 410)

3 credits. Prerequisite: ILRST 312 or

equivalent. Not offered 1998-99-
Techniques of multivariate statistical analysis
discussed and illustrated by examples from
various fields. We emphasize application, but
theory will not be ignored. Deviation from
assumptions and the rationale for choices
among techniques are discussed. Students are
expected to learn how to thoroughly analyze
real-life data sets using computer-packaged
programs. Participants should have some
knowledge of matrix notation. Topics
include: multivariate normal distribution;
sample geometry and multivariate distances;
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inference about a mean vector; comparison of
several multivariate means, variances, and
covariances; detection of multivariate outliers;
principal component analysis; factor analysis;
canonical correlation analysis; discriminant
analysis, and multivariate multiple regression.]

STSOC 411 Statistical Analysis of
Qualitative Data (enroll in
ILRST 411)
Spring 1999. 3 credits. Prerequisite: two
statistics courses or permission of
instructor.
An advanced undergraduate and beginning
graduate course. Includes treatment of
association between qualitative variates;
contingency tables; log-linear models; binary
ordinal, and multinomial regression models;
limit dependent variables.

STSOC 499 Directed Studies
(undergraduate) (enroll in ILRST 499)

For description, see the section, Collective

Bargaining, Labor Law, and Labor History.

STSOC 510 Statistical Methods for

the Social Sciences I (enroll in

ILRST 510)

Fall. 3 credits.

A first course in statistics for graduate students
in the social sciences. Descriptive statistics,
probability and sampling distributions,
estimation, hypothesis testing, simple linear
regression and correlation. Students are
instructed on the use of a statistics computer
package at the beginning of the term and use
it for weekly assignments.

STSOC 511 Statistical Methods for
the Social Sciences Il (enroll in
ILRST 511)
Fall or spring. 3 credits. Prerequisite:
ILRST 510 or equivalent introductory
statistics course.
A second course in statistics that emphasizes
applications to the social sciences. Topics
include; simple linear regression; multiple
linear regression (theory, model building, and
model diagnostics); and the analysis of
variance. Computer packages are used
extensively.

[STSOC 610 Seminar in Modern Data
Analysis (enroll in ILRST 610)

3 credits. Prerequisite: two statistics

courses or permission of instructor. Not

offered 1998-99.
An advanced survey of modem data analysis
methods. Topics include exploratory data
analysis, data reexpression, philosophy of data
analysis, robust methods, statistical graphics,
regression methods, and diagnostics.
Extensive outside readings cover recent and
historical Work. Participants should have
some knowledge of multiple regression,
including the use of matrices, and some
experience using a computer.]

[STSOC 611 Statistical Consulting
(enroll in ILRST 611)
3 credits. Prerequisite: linear algebra,
knowledge of a programming language,
and statistics at least through multiple
regression. Not offered 1998-99-
A survey of new aspects of statistical
computing. Topics include: basic numerical
methods, numerical linear algebra, nonlinear
statistical methods, numerical integration and
approximation, smoothing and density
estimation. Additional special topics may
include: Monte Carlo methods, statistical
graphics, computing-intensive methods,
parallel computation, computing environ-

ments. Designed for gradate students in the
statistical sciences and related fields interested
in new advances. Students may be asked to
write programs in a programming language of
their choice.]

[STSOC 612 Statistical Classification
Methods (enroll in ILRST 612)
3 credits. Prerequisite: ILRST 312 or
equivalent, or permission of instructor.
Not offered 1998-99.
An introduction to,a variety of statistical
techniques that assign objects to categories on
the basis of observed characteristics of the
objects. Course topics include (but are not
limited to): discriminant analysis and its
extensions and variations; nearest neighbor
methods, classification and regression trees
(CART); neural -networks for classification; and
estimation of error of classification rules.]

STSOC 613 Bayesian and Conditional
Inference (enroll in ILRST 613)
Spring. 3 credits. Prerequisites: graduate
level courses equivalent to OR&IE 670 and
OR&IE 651 or permission of instructor.
This course covers the following topics: loss
functions and utility theory, prior information
and subjective probability, coherency, basic
Bayesian inference, empirical Bayesian
inference, robust Bayesian inference, Bayesian
computations, ancilliarity, conditional
properties of statistical procedures, and
Bamdorff-Nielsen’s exact likelihood theory.

STSOC 614 Structural Equations
with Latent Variables (enroll in
ILRST 614)
Fall. 3 credits. Prerequisites: ILRST 210,
ILRST 211 or ILRST 510, ILRST 511 or
equivalent.
Provides a comprehensive introduction to the
general structural equation system, commonly
known as the “LISREL model.” One purpose
of the course is to demonstrate the generality
of this model. Rather than treating path
analysis, recursive and nonrecursive models,
classical econometrics, and confirmatory factor
analysis as distinct and unique, we will treat
them as special cases of a common model.
Another goal of the course is to emphasize the
application of these techniques.

[STSOC 615 Expert Systems and
Probabilistic Network Models (enroll
in ILRST 615)
3 credits. S-U only. Prerequisite: OR&IE
560 or an equivalent course in probability
and statistics. Not offered in 1998-99.
This is an interdisciplinary course for students
in applied mathematics, computer science,
statistics, and other related fields of applica-
tions such as medical, engineering, and social
sciences. Topics include: components of
expert systems, rule-based expert systems,
probability-based expert systems, uncertainty
measures, dependency models, Bayesian and
Markov networks, propagation of uncertain-
ties, learning structure from data, and
examples of applications. Students will use
computer software to gain experience.]

STSOC 630 Econometrics Il (enroll in
ECON 620)
Spring. 4 credits. Prerequisite: Econom-
ics 519-
This course is a continuation of Economics
519 (Econometrics 1) covering (1) statistics;
estimation theory, least squares methods,
method of maximum likelihood, generalized
method of moments, theory of hypothesis
testing, asymptotic test theory, and nonnested
hypothesis testing and (2) econometrics; the
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general linear model, generalized least
squares, specification tests, instrumental
variables, dynamic regression models, linear
simultaneous equation models, nonlinear
models, and applications.

STSOC 639 Econometrics I (enroll in
Econ 619)
Fall. 4 credits. Prerequisites: Economics
319-320 or permission of instructor.
This course gives the probabilistic and
statistical background for meaningful
application of econometric techniques.
Topics to be covered are (1) probability
theory; probability spaces, random variables,
distributions, moments, transformations,
conditional distributions, distributions theory
and the multivariate normal distribution,
convergence concepts, laws of large numbers,
central limit theorems, Monte Carlo simulation;
(2) statistics; sample statistics, sufficiency,
exponential families of distributions. Further
topics in statistics will be considered in
Economics 520.

[STSOC 711 Robust Regression
Diagnostics (enroll in ILRST 711)
3 credits. S-U or letter grade. Prerequisite:
ILRST 312 or equivalent, or permission of
instructor. Not offered 1998—99.
Regression models are simplifications of
reality; we rarely expect the model to be
eexactly true. In many applications of
regression, however, small changes in a
model, a model assumption, or a data point,
can have very large effects on the results.
Regression analysis is viewed in this course as
a cyclical process, which takes inputs and
produces outputs in an iterative or cyclical
way; a way in which the outputs can be used
to diagnose, validate, criticize, and possibly
alter the inputs. As such, this course is an
attempt to narrow the gap between the theory
and practice of regression analysis. In this
course we discuss classical methods as well as
a recently-developed general framework for
assessing the sensitivity of the outputs to small
changes in the input. Students are expected
to be able to perform through analyses of
real-life data using computer packages.
Topics to be discussed include: role of
variables in a regression equation, regression
outliers and influential observations, robust
regression, alternatives to least squares (e.g.,
LMS, LAV, IRLS), error-in-variables models,
and generalized linear models.]

[STSOC 712 Theory of Sampling (enroll
in ILRST 712)

3 credits. Prerequisite: calculus and at

least one semester of mathematical

statistics. Not offered in 1998-99.
Sampling theory from the viewpoint of
mathematical statistics. The first part of the
course focuses on the classical or “design”
approach; the second part on the more recent
“model-based” approach. Attention is paid to
recent process in the field.]

[STSOC 713 Counting Processes with
Statistical Applications (enroll in
ILRST 713)

3 credits. Prerequisite: a course at the
technical level of Math 572 and 574 or

permission of instructor. Not offered in
1998-99.

The statistical analysis of life history data is

playing an increasing role in the social,

natural, and physical sciences. We will
formulate and solve various practical problems
in the statistical analysis of life history data
using the modem theory of stochastic

1998-1999

processes. We will examine the martingale
dynamics for point processes relevant to life
history data. Both parametric and nonpara-
metric inference for multiplicative intensity
models will be considered. The large sample
properties of the proposed procedures will be
discussed in detail using recent extensions of
functional central limit theorems for martin-
gales.]

[STSOC 714 Topics in Modern Statistical
Distribution Theory (enroll in ILRST
714)
3 credits. Prerequisite: courses equivalent
to OR&IE 651 or Math 571, and BTRY 409
or OR&IE 670. Not offered in 1998-99.
Recent research has revealed vast territories of
distribution theory that are unfamiliar to most
statisticians. Provides an introduction to three
topics underlining this “modem?” theory:
infinite divisibility, decomposability, and
stability; characterization of distributions;
extensions of univariate distributions to
multivariate distributions.]

STSOC 715 Likelihood Inference (enroll
in ILRST 715)

Fall. 3 credits. Prerequisite: graduate

courses equivalent to OR&IE 670.
In most statistical models, exact distribution
theory for testing hypotheses or constructing
confidence intervals is either unavailable or
computationally cumbersome. Inferences are
routinely performed by using large-sample
approximations to the distributions of test
statistics. This course provides a survey of
some recent higher-order asymptotic
approximations for likelihood-based methods
of inference.

[STSOC 716 Statistical Consulting
(enroll in ILRST 716)
Fall or spring. 2 credits. Prerequisites:
limited to graduate students. S-U grades
only. Not offered in 1998-99.
A course in practical consulting on ‘“real-
world” statistical problems. Under the
supervision of the instructor”), students will
hear problems presented by clients (usually
faculty and graduate students from other
fields) and will collaborate in proposing a
statistical model, analyzing data, and
interpreting results. Statistical computing will
be used as needed.]

STSOC 730 Advanced Topics in
Econometrics Il (enroll in ECON 720)

Spring. 4 credits. Prerequisites: Econom-

ics 519-520 or permission of instructor.
Advanced topics in econometrics, such as
asymptotic estimation and test theory, robust
estimation, Bayesian inference, advanced
topics in time-series analysis, errors in variable
and latent variable models, qualitative and
limited dependent variables, aggregation,
panel data, and duration models.

STSOC 731 Time Series Econometrics
(enroll in ECON 721)

Fall. 4 credits. Prerequisites: Economics

519-520 or permission of instructor.
This course covers traditional and current time
series techniques that are widely used in
econometrics. Topics include the theory of
stationary stochastic processes including
univariate ARMA (p,q) models, spectral
density analysis, and vector autoregressive
models; parametric and semi-parametric
estimation; current developments in distribu-
tional theory; estimation and testing in models
with integrated regressors including, unit root
tests, cointegration, and permanent vs.
transitory components.

STSOC 739 Advanced Topics in
Economics I (enroll in ECON 719)

Fall. 4 credits. Prerequisites: Economics

519-520 or permission of instructor.
Advanced topics in econometrics, such as
asymptotic estimation and test theory, robust
estimation. Bayesian inference, advanced
topics in time-series analysis, errors in variable
and latent variable models, qualitative and
limited dependent variables, aggregation,
panel data, and duration models.

STSOC 799 Directed Studies (Graduate)
(enroll in ILRST 799)

For description, see section, Collective

Bargaining, Labor Law, and Labor History

Related Courses in Other Departments

[BTRY 90 Introduction to Biomathematics
Not offered 1998-99.]

BTRY 101 Introduction to Biometry |

BTRY 102 Introduction to Biometry I

BTRY 417 Matrix Algebra

BTRY 451 Mathematical Modeling of
Populations

BTRY 498 Undergraduate Supervised
Teaching

CEE 597 Risk Analysis and Management

CEH 307 Introduction to Econometrics

NS 641 Applied Regression

PROGRAM IN COMPARATIVE AND
ENVIRONMENTAL TOXICOLOGY
213 Rice Hall (255-8008)

The Cornell Program in Comparative and
Environmental Toxicology is a broadly based
inter-college program facilitated by the
Institute for Comparative and Environmental
Toxicology (ICET). ICET serves as a focal
point for all research, teaching, and coopera-
tive extension activities in the broad interdisci-
plinary area of environmental toxicology at
Cornell and encourages the development of
collaborative programs between faculty
members in many university departments.

Graduate Studies

The graduate Field of Environmental
Toxicology provides training leading to the
M.S. or Ph D. degrees. There is both breadth
and depth in many facets of environmental
toxicology and related disciplines. The
program offers a combination of research and
didactic training that is designed to prepare
students for solving the problems of modem
toxicology. Concentrations include cellular
and molecular toxicology; nutritional and food
toxicology; ecotoxicology and environmental
chemistry; and a minor concentration of risk
assessment, management, and public policy.
Research by the faculty associated with the
program focuses on the interactions of drugs,
pesticides, and other potentially hazardous
environmental agents with a wide variety of
living organisms (including humans) as well
as the ecosystems with which these organisms
are associated.

Courses
Courses in environmental toxicology are
cosponsored by the university academic



departments and are open to all graduate
students and to undergraduates who have
permission of the instructor. The titles and
numbers of these courses are listed below.
Details of course content are provided in the
catalog under the listings of the cosponsoring
department. Further information concerning
the program and the development of new
courses may be obtained through the director
of graduate studies, 213 Rice Hall, telephone:
255-8008, e-mail: envtox@comell.edu.;
www.cfe.comell.edu/icet/.

Tox 320 Principles of Toxicology (Vet. Micro
320, Biological Sciences 320)

Tox 370 Pesticides and the Environment
(Entomology 370)

Tox 437 Oncogenic Cancer Viruses
(Biological Sciences 437)

Tox 490 Insect Toxicology and Insecticidal
Chemistry (Entomology 690)

Tox 607 Ecotoxicology (Natural
Resources 607)

Tox 610 Introductory Chemical and
Environmental Toxicology (Natural
Resources 610)

Tox 611 Molecular Toxicology

Tox 625 Nutritional Toxicology (Animal
Science 625)

Tox 680 Hazardous Waste Toxicology
Tox 698 Current Topics in Environmental
Toxicology (Nutritional Sciences 700,

NatRes 698, Ag & Bio Eng 698)

Tox 702 Seminar in Toxicology

Tox 750 Cancer Cell Biology (Biological
Sciences 750, Vet. Pathology 750)

Tox 751 Professional Responsibilities of
Toxicologists (Biological Sciences 751)

Tox 899 Master’s Thesis and Research

Tox 999 Doctoral Thesis and Research

VISUAL STUDIES

Studio G, 726 University Ave. (255-6770) or
Sh20A Center for Theatre Arts (254-2782)

Visual Studies as a distinct area of intellectual
activity comprehends the analysis of visual
forms, especially symbolic visual forms, from
a range of historical, scientific, sociological,
and aesthetic points of view. Images can be
analyzed within a variety of contexts and by
means of a variety of methods, and their study
is therefore ideally conceived of in transdisci-
plinary terms. And since the creation of
images has an important bearing on their
analysis, visual studies concerns itself with
practice as well as theory.

In addition to the courses listed below, which
represent only a sampling of formal curricular
offerings pertinent to visual studies, interested
students should note the extensive offerings in
Art, Architecture, Communications, Computer
Science, History of Art, Design and Environ-
mental Analysis, Theatre Arts, and the annual
listings of offerings in the Society for the
Humanities. Students interested in pursuing
visual studies as an area of study should
propose an “Independent Major in Visual
Studies" following the same procedures as for
any independent major in the school of Arts
and Sciences. For additional information,
contact Marilyn Rivchin (Theatre Arts).

Courses

Some of these courses may not be taught in

1998-99. For information about availability

consult the appropriate departmental listings.

BUSINESS AND PREPROFESSIONAL STUDY

An Introduction to Architecture
(Architecture 132)

Art and Politics in Twentieth-Century Latin
America (History 424)

Art and Visual Thinking (Textiles and
Apparel 125)

Asian American Images on Film (Asian
American Studies 435)

African Cinema (African Studies 435)

Art, Design, and Visual Thinking (Textiles and
Apparel 125)

Blacks in Communication Media (Africana
Studies 303)

Chicanos and Film: Representations of La
Raza (English 242)

Color, Form, Space (Art 110)

Contemporary French Culture Through Film
(French 291)

Computer Art (Art 171)

Computer Graphics and Visualization
(Architecture 374 and Computer
Science 417)

Computer Vision (Electrical Engineering 547)

Design | and Il (Design and Environmental
Analysis 101-102)

Ethics in Media (Communications 426)

Fiction and Film in France (French Literature
499)

Film and Performance (Theatre Arts 413 )

Filming Other Cultures (Anthropology 291 and
691 and Theatre Arts 291)

Fundamentals of 16-mm Filmmaking (Theatre
Arts 377)

The Geometry of Tilings, Polyhedra and
Structural Engineering (Mathematics 151)

German Film (German Studies 396 and
Theatre Arts 396)

Graphic Design (Design and Environmental
Analysis 349)

History and Theory of Commercial Narrative
Film (Theatre Arts 375)

History and Theory of Documentary and
Experimental Film (Theatre Arts 376)

The History of the Book (English 450)

Human Perception (Psychology 342)

Image Analysis | (Civil and Environmental
Engineering 613-614)

Impact of Communication Technologies
(Communication 626)

The Indian Example and the Visual Tradition
in Culture (Architecture 448)

Interactive Multimedia (Communications 439)

Introduction to Film Analysis: Meaning and
Value (Theatre Arts 274)

Introduction to Mass Media
(Communication 120)

Introductory Photo | (Art 161 and
Architecture 251)

Japanese and Asian Film (Asian Studies 313
and Theatre Arts 313)

Latin American and Latino Video (Romance
Studies 402 and Theatre Arts 402)

Literature to Cinema (ltalian 390)

Machine Vision (Computer Science 664)

Media Arts Studio | (Architecture 391/Art 391/
Theatre Arts 391)

Media Arts Studio Il (Architecture 392/Art 392/
Theatre Arts 392)

The Medieval Illuminated Book (History of Art
337)

Modem Architecture on Film (Architecture
392)

Modem Experimental Optics (Physics 330)

Optical Methods of Biologists (Biological
Sciences 450)

Perception (Psychology 205)

Photo Communication (Communication 234)

Political Theory and Cinema (German Studies
330 and Theatre Arts 330)

Psychology of Television (Human Develop-
ment and Family Studies 461)

Psychology of Visual Communications
(Psychology 347)

Russian Film of the 1920s and French Film of
the 1960s (Theatre Arts 378)

Scientific lllustration (Freehand Drawing 417)

Seminar in Museum lIssues (History of Art 407)

Social and Cultural Construction of Printed
Pictures (History 381)

Spanish Film (Spanish 399)

Special Investigations in Visual Studies
(Architecture 458)

Studies in Film Analysis (English 263)

Video: Art, Theory, Politics (English 395,
Theatre Arts 395)

Video Communication (Communication 348)

Visual Anthropology (Anthropology 453)

Visual Communication (Communication 230)

Visual Culture and Social Theory (Art History
370, Comp. Lit. 368)

Visual Ideology (Comp. Lit 660, Theatre
Arts 660)

Visual Perception (Psychology 305)

The Visual System (Neurobiology and
Behavior 326)

Business and
Preprofessional Study

UNDERGRADUATE BUSINESS STUDY

Undergraduate preparation for business is
found in many schools and colleges at
Cornell. Students most frequently take
courses in more than one area, as well as in
related fields, to construct a program to suit
their interests and career objectives. Each of
the following areas provides a different focus
for application and use of business study and
training, and students should consider
carefully the implications of each program
when making a choice. (Graduate study is
available in the Johnson Graduate School of
Management as well as in graduate fields
following each of the undergraduate options.)

The areas most often pursued include applied
economics and business management (College
of Agriculture and Life Sciences), economics
(College of Arts and Sciences), engineering,
hotel administration, Policy Analysis and
Management (College of Human Ecology),
industrial and labor relations, and sociology.

Applied economics and business manage-
ment. This program is designed to prepare
students for a career in business or in public
service. Emphasis is placed on the application
of economic theory and management
principles. Graduates of this program
typically choose careers in investment banking
or finance or with firms offering opportunities
in sales, marketing, and consulting. Areas of
specialization include business management
and marketing, food industry management,
agribusiness management, and farm business
management and finance.

Economics. This program provides a broad
view of that social science concerned with the
description and analysis of the production,
distribution, and consumption of goods and
services, the understanding of monetary
systems, and the comprehension of economic
theories and models. It is viewed more often
as preprofessional than as training for
immediate practice in business or economics.
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Engineering. This area provides much of the
management personnel of modem industry.
Engineers frequently climb the ladders of
technological management that lead to more
general management responsibilities; more
than half of the management-level personnel
of major corporations such as General Electric,
Xerox, IBM, and Du Pont have engineering
degrees. In addition to becoming managers
by being effective technical supervisors, many
students enter engineering explicitly anticipat-
ing graduate business education, judging that
an engineering background is particularly
appropriate for management in a technology-
oriented society.

Hotel administration. The undergraduate
program in hotel administration prepares
individuals to be mid- to upper-level
managers and entrepreneurs for the hospitality
industry (lodging, food service, and travel)
and allied fields. Instruction is provided in
the areas of administration and general
management, human-resources management,
accounting and financial management, food
and beverage management, law, properties
management, communication, science and
technology, economics, and marketing.

Policy Analysis and Management. Study in
the department develops an understanding of
the market economy from both buyers’ and
sellers’ perspectives. The focus is on the
economic behavior and welfare of consumers
in the private, public, and mixed sectors of the
economy. An understanding of economics,
sociology, and government policy provides
the basis for an analysis of consumers’ rights
and responsibilities.

Industrial and labor relations focuses on
the interactions among human beings,
organizations, and institutions. It encom-
passes not only the relationships between
employer and employee but the political,
economic, social, and psychological factors
that affect those relationships. It includes the
study of the hiring, training, and motivating of
individual workers; negotiation and conflict
resolution; and the economic and technologi-
cal changes that affect the jobs that people
perform. Finally, it embraces the many
regulations and regulatory agencies created by
our society to protect and help both employer
and employed.

Sociology. The program provides disciplined
understanding of society and social issues.
The insights and analytical skills you will
acquire are applicable to corporate, govern-
ment, and nonprofit settings, and the
department’s focus on social organization and
institutions will prepare you well for graduate
or professional programs in business schools.
(Also see the description of the Society and
Economy Concentration in the Department of
Sociology section of Arts and Sciences.)

Related Areas

Courses in areas directly related to these
business programs are found in many of the
university departments. For example,
quantitative methods may be studied in the
departments of Mathematics and Computer
Science, and courses in public administration
are found in the departments of Government,
and City and Regional Planning. There are
additional programs that allow students with
an interest in business to focus on a particular
geographic area. Examples are the Latin
American Studies Program, the South Asia
Program, and the Africana Studies and
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Research Center. Such interdisciplinary
programs as the Program on Science,
Technology, and Society and the various
programs in international agriculture provide
additional opportunities for study of interest to
business students.

Combined Degree Programs

Because Cornell has the Samuel Curtis
Johnson Graduate School of Management,
special opportunities exist for highly qualified
undergraduates to combine their undergradu-
ate programs with graduate study in that
school. Students in the double-registrant
program generally receive a bachelor’s degree
after four years of study and a Master of
Business Administration (M.B.A.) degree after
the fifth year of study, rather than the usual
sixth year. Students in all Cornell undergradu-
ate colleges and schools are eligible to
explore this option. There is also a program
with the College of Engineering that allows
qualified students to earn a B.S., M.B.A., and
Master of Engineering degree in six years.
Admission to these combined degree
programs is limited to particularly promising
applicants. Careful planning is required for
successful integration of the work in the two
schools.

SELECTED BUSINESS AND
MANAGEMENT COURSES

Accounting

ARME 221 Financial Accounting

ARME 323 Managerial Accounting

ARME 327 Accounting for Entrepreneurs

H Adm 120 Survey of Financial Management

JGSM NBA 500 Intermediate Accounting

JGSM NBA 501 Advanced Accounting

JGSM NBA 505 Auditing

OR&IE 350 Cost Accounting Analysis and
Control

Communications

Comm 201 Oral Communication

Comm 204 Effective Listening

Comm 272  Principles of Public Relations and

Advertising
Comm.301 Business and Professional
Speaking

Comm 372 Advanced Advertising

H Adm 165 Managerial Communication:
Writing Principles and Procedures

H Adm 364 Advanced Business Writing

Computing

ARME 412 Introduction to Mathematical
Programming

ABEN 204 Introduction to Computer Uses

COMS 100 Introduction to Computer

Programming
COMS 101 The Computer Age

COMS 102 Introduction to Microcomputer
Applications
Educ 247 Instructional Applications of the

Microcomputer

H Adm 174 Microcomputing

H Adm 374 End-User Business Computing
Tools

H Adm 375 Hotel Computing Applications

Economics

ARME 415 Price Analysis (also ECON 415)

ARME 431 Food and Agricultural Policies

ARME 450 Resource Economics (also
ECON 450)

ARME 451 Environmental Economics and
Policy (also ECON 409)

ARME 464 Economics of Agricultural
Development (also ECON 464)

CEE 321 Microeconomic Analysis

PAM 370 Wealth and Income (is cross-listed
with CEH 233)

Econ 101 Introductory Microeconomics

Econ 102 Introductory Macroeconomics

Econ 314 Intermediate Microeconomic
Theory

Econ 317 Intermediate Mathematical
Economics |

Econ 318 Intermediate Mathematical
Economics Il

Econ 351 Industrial Organization

ILRIC 240 Economics of Wages and
Employment
ILRIC 340 Economic Security

Entrepreneurship

ARME 325 Personal Enterprise and Small
Business Management

ARME 425 Small Business Management
Workshop

JGSM NBA 300 Entrepreneurship and
Enterprise

Finance

ARME 324 Financial Management

ARME 404 Advanced Agricultural Finance
Seminar

ARME 405 Farm Finance

PAM 326 Personal Financial Management (is
cross-listed with CEH 315)

Econ 331 Money and Credit

Econ 333 Theory and Practice of Asset
Markets

Econ 336 Public Finance: Resource

Allocation

H Adm 125 Finance

H Adm 226 Financial Management

H Adm 322 Investment Management

H Adm 326 Corporate Finance

OR&IE 451 Economic Analysis of Engineer-
ing Systems

International Business

ARME 100 Tradeoffs in Global Economic
Issues: Is There A Free Lunch?

ARME 430 International Trade Policy

ARME 449 Global Marketing Strategy

Econ 102 Introductory Macroeconomics

Econ 313 Intermediate Macroeconomics
Theory

Econ 325 Economic History of Latin America

Econ 366 The Economy of the Soviet Union

Econ 369 Selected Topics in Socialist
Economies: China

Econ 661 International Trade Theory and
Policy

Econ 362 International Monetary Theory and
Policy

Law, Regulation, and Ethics

ARME 250 Environmental Economics

ARME 320 Business Law |

ARME 321 Business Law Il

ARME 422 Estate Planning

Comm 428 Communication Law

Econ 302 The Impact and Control of
Technological Change

Econ 304 Economics and the Law

Econ 308 Economic Analysis of Government
(also Civil and Environmental Engineering

322)
Econ 354 Economics of Regulation
Econ 552 Public Regulation of Business
Educ 477 Law and Educational Policy
Govt 389 International Law



H Adra 422 Taxation and Management
Decisions

I&.R 201 Labor Relations Law and Legisla-
tion

ILRIC 330 Comparative Industrial Relations
Systems: Western Europe

ILRIC 331 Comparative Industrial Relations
Systems: Non-Western Countries

Management

ARME 220 Introduction to Business
Management

ARME 302 Farm Business Management

ARME 328 Innovation and Dynamic
Management (also H ADM 418)

ARME 402 Seminar in Farm Business
Planning and Managerial Problem Solving

ARME 424  Strategic Management

ARME 426 Cooperative Management and
Strategies

ARME 443 Food Industry Management

Econ 326 History of American Business
Enterprise

H Adm 103 Principles of Management

Manufacturing

Econ 302 The Impact and Control of
Technological Change

OR&IE-410 Industrial Systems Analysis

OR&IE 421 Production Planning and Control

Marketing

ARME 240 Marketing

ARME 340 Futures and Options Trading

ARME 342 Marketing Management

ARME 346 Dairy Markets and Policy

ARME 347 Strategic Marketing for Horticul-
tural Firms

ARME 448 Food Merchandising

PAM 223 Marketing and the Consumer (is
cross-listed with CEH 233)

H Adm 243 Principles of Marketing

Personnel and Human Resource Management

ARME 326 Human Resource Management in

Small Business

Econ 381 Economics of Participation and
Workers’ Management

Econ 382 The Practice and Implementation
of Self-Management

H Adm 211 The Management of Human
Resources

H Adm 212 Human Relations Skills

H Adm 414 Organizational Behavior and
Small-Group Processes

ILROB 120 Introduction to Macro Organiza-

tional Behavior and Analysis

ILROB 121 Introduction to Micro Organiza-
tional Behavior and Analysis

ILRPR 260 Personnel Management

ILRPR 360 Human Resource Economics and

Public Policy
ILROB 370 The Study of Work Motivation
ILROB 373 Organizational Behavior
Simulations
ILROB 374 Technology and the Worker
ILROB 420 Group Processes
ILROB 425 Sociology of Industrial Conflict
ILRPR 461 Human Resource Managment
(I&LR 200 Collective Bargaining)

Quantitative Decisions and Decision Science
ARME 210 Introductory Statistics

ARME 410 Business Statistics

ARME 411 Introduction to Econometrics

ARME 416 Demographic Analysis in Business

and Government (also RSOC 331)
ARME 417 Decision Models for Small and
Large Businesses
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CEE 304 Uncertainty Analysis in Engineering

CEE 323 Engineering Economics and
Management

Econ 320 Introduction to Econometrics

Econ 520 Econometrics Il

PAM 340 Economics of Consumer Policy (is
cross-listed with CEH 330)

ENG 270 Basic Engineering Probability and
Statistics

Real Estate

ARME 406 Farm and Rural Real Estate
Appraisal

CRP 664 Economics and Financing of
Neighborhood Conservation and
Preservation

H Adm 323 Hospitality Real Estate Finance

H Adm 350 Real Estate Management

Sociology

SOC 110 Introduction to Economy and
Society

SOC 215 Organizations: An Introduction

SOC 222 Social Policy and Organization in
Health, Education, and Welfare

SOC 245 Inequality in Industrial Societies

SOC 275 Women at Work

SOC 301 Evaluating Statistical Evidence

SOC 303 Design and Measurement

SOC 340 Health, Behavior, and Health Policy

SOC 345 Gender Inequality

SOC 351 Research Seminar on Organizations

SOC 354 Law and Social Order

SOC 366 Transitions from State Socialism

SOC 370 Different Walks of Life: Sociology
of Careers

SOC 426 Social Policy

Transportation

CEE 361 Introduction to Transportation
Engineering

CEE 660 Transportation Planning and Policy

PRELAW STUDY

Law schools do not prescribe any particular
prelaw program, nor do they require any
specific undergraduate courses as do medical
schools. Law touches nearly every phase of
human activity, and there is practically no
subject that cannot be considered of value to
the lawyer. Therefore, no undergraduate
course of study is totally inappropriate.
Students contemplating legal careers should
be guided by certain principles, however,
when selecting college courses.

1. Interest encourages scholarship, and
students will derive the greatest benefit
from those studies that stimulate their
interest.

2. Of first importance to the lawyer is the
ability to express thoughts clearly and
cogently in both speech and writing.
Freshman writing seminars, required of
nearly all Cornell freshmen, are designed
to develop these skills. English literature
and composition, and communication
courses, also serve this purpose. Logic
and mathematics develop exactness of
thought. Also of value are economics,
history, government, and sociology,
because of their close relation to law and
their influence on its development and
ethics, and philosophy, because of the
influence of philosophic reasoning on
legal reasoning and jurisprudence.
Psychology leads to an understanding of
human nature and mental behavior. Some

knowledge of the principles of accounting
and of the sciences such as chemistry,
physics, biology, and engineering is
recommended and will prove of practical
value to the lawyer in general practice in
the modem world.

3. Cultural subjects, though they may have
no direct bearing on law or a legal career,
will expand students’ interests; help
cultivate a wider appreciation of literature,
art, and music; and make better-educated
and well-rounded persons.

4. Certain subjects are especially useful in
specialized legal careers. For some, a
broad scientific background—for example,
in agriculture, chemistry, physics, or
engineering—when coupled with training
in law, may furnish qualifications
necessary for specialized work with the
government, for counseling certain types
of businesses, or for a career as a patent
lawyer. A business background may be
helpful for those planning to specialize in
corporate or tax practice. Students who
anticipate practice involving labor law and
legislation might consider undergraduate
study in the School of Industrial and Labor
Relations. Whatever course of study is
chosen, the important goals are to acquire
perspective, social awareness, and a
critical cast of mind; to develop the ability
to think logically and analytically; and to
express thoughts clearly and forcefully.
These are the crucial tools for a sound
legal education and a successful career.

The presence of the Cornell Law School

on campus provides the opportunity for a
limited number of highly qualified
undergraduates registered in the College of
Arts and Sciences at the university to be
admitted to the Law School. At the time of
entry they must have completed 105 of the
120 credits required for the Bachelor of
Arts degree, including 92 credits of course
work in the College of Arts and Sciences.

It may be possible for exceptionally well-
qualified students in other Cornell
undergraduate colleges to arrange to enter
the Law School after three years. The
College of Human Ecology offers a
program in which students spend their
fourth year at the Law School. In addition,
members of the Cornell Law School faculty
sometimes offer undergraduate courses
such as Nature, Functions, and Limits of
Law, which are open to all undergradu-
ates.

PREMEDICAL STUDY

Medical and dental schools, while not
requiring or recommending any particular
major course of study, do require that a
particular selection of undergraduate courses
be completed. These courses usually include
general chemistry and organic chemistry,
biology, physics, and a year of English
composition (or a freshman writing seminar).
In addition, many medical schools require or
recommend mathematics and at least one
advanced biological science course, such as
biochemistry, genetics, embryology, histology,
or physiology.

There is no major program that is the best for
those considering medical or dental school,
and students are therefore encouraged to
pursue their own intellectual interests.
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GENERAL INFORMATION -

Students are more likely to succeed at, and
benefit from, subjects that interest and
stimulate them, and there is no evidence that
medical colleges give special consideration to
any particular undergraduate training beyond
completion of the required courses. In the
past, successful Cornell applicants to medical
and dental schools have come from the
Colleges of Arts and Sciences, Agriculture and
Life Sciences, Human Ecology, and Engineer-
ing. The appropriate choice depends to a
great extent on the student’s other interests.

Exceptionally qualified students in the
Colleges of Agriculture and Life Sciences, Arts
and Sciences, and Human Ecology may apply
for acceptance to the Medical College through
a double registration procedure arranged
between Cornell University and Cornell
University Medical College in New York City.
This procedure allows registered students to
save one year in pursuit of the bachelor’s and
M.D. degrees. This is not a traditional “seven
year program”; separate application to the
Medical College is required. Further
information about this procedure is available
from the Health Careers Program office at the
Career Center, Cornell University, 103 Bames
Hall, Ithaca, New York, 14853-1601.

PREVETERINARY STUDY

There is no specific preveterinary program at
Cornell, and students interested in veterinary
medicine as a career should select a major
area for study that fits their interests while at
the same time meeting the entrance require-
ments for veterinary college as listed below.
Most preveterinary students at Cornell are
enrolled in the College of Agriculture and Life
Sciences, which offers several applied science
majors, including animal science, that can lead
to related careers if the student does not go to
veterinary college. Some enter other divisions
of the university, especially the College of Arts
and Sciences, because of secondary interests
or the desire for a broad liberal arts curricu-
lum.

The college-level prerequisite courses for
admission to the College of Veterinary
Medicine at Cornell are English composition,
biology or zoology, physics, inorganic
chemistry, organic chemistry, biochemistry,
and microbiology. All science courses must
include a laboratory. These requirements,
necessary for admission to the College of
Veterinary Medicine at Cornell, may vary at
other veterinary colleges.

For information on additional preparation,
including work experience and necessary
examinations, students should consult the
brochure, Admissions Information, obtained
by writing to the Office of DVM Admissions,
College of Veterinary Medicine, Cornell
University, SI-006 Schurman Hall, Ithaca, New
York 14853-6401. Information on the
Guaranteed Admissions Program is available
from the same address.

Qualified students in the College of Agricul-
ture and Life Sciences may apply for
acceptance in a double-registration program
arranged between Cornell University and the
College of Veterinary Medicine at Cornell.
This program allows registered students to
save one year in pursuit of the bachelor’s and
D.V.M. degrees. Further information about
this program is available from the Health
Careers Program office at the Career Center,
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Cornell University, 103 Barnes Hall, Ithaca,
New York 14853-1601.
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Career development: William Alberta, Amy
Benedict-Martin, Sheri Mahaney

Minority programs: Catherine Thompson

Department Chairs
Agricultural and biological engineering:
M. F. Walter, Riley-Robb Hall

Agricultural, resource, and managerial
economics: A M. Novakovic, Warren Hall

Animal science: A W. Bell, Morrison Hall
Biometrics Unit: N. S. Altman, Warren Hall
Communication: C.J, Glynn, Kennedy Hall
Education: D. H. Monk, Kennedy Hall
Entomology: D. A. Rutz, Comstock Hall

Floriculture and ornamental horticulture:
T. C. Weiler, Plant Science Building

Food science: D. Miller, Stocking Hall

Fruit and vegetable science: H. C. Wien, Plant
Science Building

Landscape Architecture: H. W. Gottfried,
Kennedy Hall

Natural resources: J. P. Lassoie, Fernow Hall
Plant breeding: E. D. Earle, Emerson Hall

Plant pathology: S, A. Slack, Plant Science
Building

Rural sociology: D. L Brown, Warren Hall

Soil, crop and atmospheric sciences:
J. M. Duxbury, Emerson Hall

Statistical sciences: C. E. McCulloch, Warren
Hall

College Focus

The College of Agriculture and Life Sciences
provides educational programs that prepare
men and women with technical, management,
and leadership skills.

The college focuses on a broad-based
education for its students, and on a problem-
solving and basic research program. The
program is geared to the discovery and
dissemination of knowledge for the purpose
of advancing the food system, agriculture,
nutrition, biological sciences, environmental
quality, and community and rural develop-
ment throughout New York State, the nation,
and the world.

There are six primary areas of focus,
developed in response to the needs of society,
and representing agriculture and life sciences
in their broadest and most dynamic meaning:

= Agriculture (production and marketing)
Biological Sciences

Community, Human and Rural Resources
Environment

Food and Nutrition

International

Facilities

The College of Agriculture and Life Sciences is
located on the upper campus, up the hill from
the central area of Cornell University, on land
that was once part of the Ezra Cornell family
farm.

Buildings around the area commonly known
as the Ag Quad house classrooms, offices, and
laboratories. Flanking them are the green-
houses, gardens, and research facilities.
Nearby orchards, bams, field plots, forests,
and streams extend as far as the Animal
Science Teaching Research Center at Harford
and the Agricultural Experiment Station at
Geneva.

Roberts Hall serves as headquarters for the
administrative units, including offices of the
deans and directors of academic programs,
research, and cooperative extension. Included
in the Office of Academic Programs are the
director and associate director, the Admissions
Office, the Career Development Office, the
Office of Counseling and Advising, the Office
of Minority Programs, and the Registrar.

Mann Library, with its extensive collections of
materials in the agricultural and biological
sciences, is at the east end of the Ag Quad.
The student lounge and service center, known
as the Alfalfa Room, and many of the college
classrooms are in Warren Hall. Public
computer facilities are available in Warren
Hall, in Riley-Robb Hall, and in Mann Library.

LIFE SCIENCES

DEGREE PROGRAMS

The College of Agriculture and Life Sciences
offers programs leading to the degrees of
Bachelor of Science, Master of Science, and
Doctor of Philosophy. Professional degrees
include the Master of Professional Studies and
the Master of Arts in Teaching. Some
registered professional licensing and certifica-
tion programs are also available.

Each curriculum in the college creditable
toward a degree is registered with the New
York State Education Board and is linked with
the national Higher Education General
Information Survey (HEGIS) codes for federal
and state reporting.

Graduate Degrees

Graduate study is organized by fields that
generally coincide with the academic
departments but may draw faculty from
several disciplines in the various colleges of
the university. The following graduate fields
have primary affiliation in Agriculture and Life
Sciences. Current directors of graduate studies
are also listed.

Agriculture [M.P.S. (Agr.)], H. D. Sutphin,
Roberts Hall

Agricultural and Biological Engineering,
J. A Bartsch, Riley-Robb Hall

Agricultural Economics, R. N. Boisvert, Warren
Hall

Animal Breeding, E.J. Poliak, Morrison Hall
Animal Science, R. L Quaas, Morrison Hall

"Biochemistry, Molecular and Cell Biology;
P. A Karplus, Biotechnology Building

Biometry, S.J. Schwager, Warren Hall
Communication, M. A. Shapiro, Kennedy Hall

Development Sociology, P. McMichael,
Warren Hall

<Ecology and Evolutionary Biology,
D. W. Winkler, Corson Hall

Education [also M.AAT.], D. E. Hedlund,
Kennedy Hall

Entomology, J. K. Liebherr, Comstock Hall
Environmental Toxicology, A Yen, Rice Hall

Floriculture and Ornamental Horticulture,
N. L. Bassuk, Plant Science Building

Food Science and Technology,
J. H. Hotchkiss, Stocking Hall

«Genetics and Development, T. D. Fox,
Biotechnology Building

International Agriculture and Rural Develop-
ment [M.P.S. (Agr.)], R. W. Blake, Morrison
Hall

International Development, N. T. Uphoff,
Caldwell Hall

Landscape Architecture [M.LA], R. T. Trancik,
Kennedy Hall

«Microbiology, S. C. Winans, Wing Hall
Natural Resources, M. E. Krasny, Fernow Hall



'Neurobiology and Behavior, S. T. Emlen,
Seeley-Mudd Hall

Nutritional Sciences, G. F. Combs, Jr., Martha
Van Rensselaer Hall

'Physiology, S. S. Suarez, Vet Research Tower

'Plant Biology, T. G. Owens, Plant Science
Building

Plant Breeding, M. E. Sorrells, Bradfield Hall

Plant Pathology, J. W. Lorbeer, Plant Science
Building

Plant Protection [M.P.S. (Agr.)l, W. E. Fry,
Plant Science Building

Pomology, I. A Merwin, Plant Science
Building

Soil, Crop and Atmospheric Sciences,
J. H. Cherney, Emerson Hall

Statistics, M. T. Wells, Caldwell Hall

Vegetable Crops, P. M. Ludford, Plant Science
Building

'Zoology, J. W. Hermanson, Schurman Hall
‘Division o fBiological Sciences

Bachelor of Science Degree

Departments in the College of Agriculture and
Life Sciences sponsor study for the B.S. degree
in sixteen major fields. To qualify for the
degree, students must fulfill requirements
established by the faculty of the college and
administered through the Office of Academic
Programs. The following units offer major
fields of study for undergraduates. A faculty
advising coordinator is listed for each unit.
Students should consult with the faculty
coordinator regarding requirements and
opportunities for concentrations within the
major field.

Agricultural and Biological Engineering:
R. E. Pitt, 318 Riley-Robb Hall

Agricultural, Resource, and Managerial
Economics: D. A Grossman, 204 Warren Hall

Animal Sciences: E.J. Poliak, B-47 Morrison
Hall

Atmospheric Sciences: D. S. Wilks, 1113
Bradfield Hall

Biological Sciences, Division of: J.J. Doyle,
200 Stimson Hall; B. E. Cornelia, 216 Stimson

Biometry and Statistics: S.J. Schwager, 424
Warren Hall

Communication: B. O. Earle, 332 Kennedy
Hall

Education: G.J. Posner, 416 Kennedy Hall

Entomology: Q. D. Wheeler, 3136 Comstock
Hall

Floriculture and Ornamental Horticulture:
K. W. Mudge, 20 Plant Science Building

Food Science: J. M, Brown, 101 Stocking Hall

Landscape Architecture: P.J. Trowbridge, 442
Kennedy Hall

Natural Resources: T.J. Fahey, 12 Femow
Hall

Nutrition, Food, and Agriculture:
C. A Bisogni, 334 MVR Hall

Plant Science Units (Plant Biology, Genetics
and Breeding, Pathology/Protection, Pomol-
ogy, Vegetable Crops): D. R. Viands, 140
Roberts Hall

Rural Sociology: L Williams, 220 Warren Hall

Science of Earth Systems: K. Cooke, 1110
Bradfield Hall

Sail, Crop and Atmospheric Sciences:
G. W. Fick, 505 Bradfield Hall

Special Programs in Agriculture and Life
Sciences: L A Ryan, 140 Roberts Hall

Summary of Basic College
Requirements for Graduation
1. Credit Hours

a. Minimum: 120

Exception: Credit for tutorial courses (Math
109, EDUC 005, and 00 level) Increase the
number of credits required for graduation by
the number of credits in the course. The
credits do count toward the minimum 12
credits for full-time status.

b.  Minimum at Cornell: 60; Maximum
transferred in: 60

¢.  Minimum from College of Agriculture and
Life Sciences: 55 (includes credit used in
the distribution and appropriate transfer
credit)

d.  Maximum from endowed colleges (Arts
and Sciences; Architecture, Art, and
Planning; Engineering; and Hotel School)
without additional charge: 55 (includes
credit used in the distribution AND failed
courses)

e.  Minimum with letter grade: 100 (number
of S-U grades prorated for transfer
students

f.  Maximum independent study, teaching
experience, internships: 15 (pro-rated for
transfer students)

g. Credit for physical education does not
count toward the 120 credit or the
minimum 12 credits for full-time status
(see #6).

2. Residence

a. Students are entitled to enroll eight full-
time semesters (prorated for transfer
students). A full-time semester requires a
minimum of 12 credits per semester, not
counting physical education. Remedial
courses (see #1A) are counted.

b. A minimum of seven semesters is
required, with a GPA of 2.0 or greater.

¢. Internal transfer students must be enrolled
in CALS for at least two semesters, not
including residency in Internal Transfer
Division.

d. The final semester before graduation
must be in residence at Cornell as a full-
time student in good academic standing
(see #3 B).

Exception: Students with 8 or fewer credits
remaining for graduation and with circum-
stances that prevent full-time study, may
petition for approval to complete remaining
credits at another institution or part-time in
CALS.

e. Students participating in the employee
degree program may petition for part-time
enroliment.

3. Grade-point Average (GPA)

a. Cumulative GPA: 1.70 or above must be
maintained. Includes only grades earned
at Cornell after matriculating into the
college.
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b. Final semester: 1.70 or above based on a
minimum of 12 credits, or 2.00 or above if
graduating in 7 semesters.

4. Distribution

The purpose of the distribution requirement is
to provide a broad educational background
and to ensure a minimum level of competency
in particular skills. Through study of the
physical sciences, students develop quantita-
tive and analytic skills based on an under-
standing of the physical laws governing the
universe; through study of the biological
sciences, they gain an appreciation of the
variability of living organisms. The social
sciences and humanities give students
perspective on the structure and values of the
society in which we live, and prepare them to
make decisions on ethical issues that will
impact their work and role in society.
Through development of written and oral
expression skills, students master the
essentials of effective communication.

Credits received for independent study, field,
teaching, work experience, and internships
cannot be used to fulfill the distribution
requirement. Courses judged to be remedial
in the discipline, such as Education 005, will
not be counted.

Group A: Physical Sciences. 9 credits of
100- or 200- level courses, in at least two
disciplines, including at least one course in
chemistry or physics.

Chemistry
Physics
'Mathematics (excluding Education 005,
Mathematics 101 and 109)
Education 115
Soil, Crop and Atmospheric Sciences 131
Astronomy
Geology
Statistics and Biometry (including ARME
210, ILRST 210)
'The college mathematics requirement is
described below.

Group B: Biological Sciences. 9 credits, to
include 6 of introductory biological science
(introductory courses include BIO 101-104,
105, 106, 109, 110.)

Biological Sciences (excluding 152, 160, 200
[unless permission of associate director
of the division of Biological Sciences is
obtained], 208, 209, or 367)

Animal Sciences 100, 221, 300, 301

Entomology 212

Nutritional Sciences 262

Plant Breeding 201, 225

Plant Pathology 309. 401

Group C: Social Sciences and Humanities.
12 credits (6 in each of the following two
categories):

Social Sciences. 100- through 400-level
courses in the following departments
(excluding Freshman Seminars):

Anthropology

Archaeology

ARME 100, 416

CEH 110/CEH 111 (cannot receive credit
for these courses and Econ 101/Econ
102)

Communication 116, 120, 410, 418, 420,
422

Economics (excluding all ARME courses)

Education 271, 311, 317, 370, 378

Government

HDFS 150 (cannot receive credit for this
course and Soc 243)
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LA/CRP 261, 360, 363
Psychology
S & TS 324, 350, 390, 391, 400, 401, 402,
406, 407, 412, 425, 427, 431, 442, 467,
483
Sociology (includes Rural Sociology
except RS 100, 175, 318, 442)
Humanities. 100- through 400-level courses in
the following departments (excluding
Freshman Seminars and language courses):
Africana Studies (literature and history)
Asian American Studies
Asian and Near Eastern Studies (literature
and history)
Classics
Comparative Literature
English (literature only)
French, German, Italian, Russian, and
Spanish (literature only)
History
History of Art/History of Architecture
LA 282
Music and Theatre Arts (theory, literature,
and history only)
Natural Resources 407; 411
Philosophy
Religious Studies
Rural Sociology 100, 175, 318, 442
S & TS 205, 206, 233, 250, 281, 282, 286,
292, 358, 360, 381, 384, 389, 433, 444,
447, 472, 481, 490
WOMNS/S&TS 444

Group D: Written and Oral Expression. 9
credits, of which at least 6 must be in written
expression, selected from the following:

Freshman Seminars

Communication 117, 201, 350, 352, 260
(was 360), 263 (was 363), 365

English 280-281, 288-289, 382-385,
388-389

5. Math Requirement

Faculty legislation requires minimum
competency in mathematics to complete a
degree in the College of Agriculture and Life
Sciences. As a measure of competency in
mathematics, all entering undergraduates,
including those with advanced placement or
transfer credit in calculus, must take the
college math proficiency exam (administered
during orientation). The exam score
determines the college math graduation
requirement, and provides placement
information.

The exam has two components. Cutoff scores
divide students into three groups, with specific
graduation requirements.

Mathematics requirements and placement
suggestions:

Group | Students in this group are consid-
ered proficient in math for college graduation
requirements. If further math is needed for
the major, placement score suggests calculus
skill level (e.g., Math 111, 191, 193).

Group Il Students in this group MUST
complete a math course at Cornell.*
Placement score suggests pre-calculus skill
level (e.g., EDUC 115, Math 105, Biometry
101).

Group Il Students in this group must take
EDUC 005, basic review math in their first
semester. Students must ALSO complete an
additional math course at Cornell.*

Transfer and AP math credit (up to 6) will be
recorded in Group A of the college distribu-
tion requirements. Additional transfer credit
in math will be recorded as general electives.
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Students scoring in Group Il or Group Il of
the college math proficiency exam must take a
math course at Cornell*, regardless of
transfer or AP math credit.

‘Math courses at Cornell that may be used
to fulfill math requirement:

All courses in the Mathematics department
(except 101 and 109)

EDUC 115
Biometry 101
6. Physical Education

a. Pass a required swim test, administered
during orientation.

b. Two courses with a satisfactory grade
(courses do not count toward 120 credits
for graduation or the minimum 12 credits
For full-time study).

c. Students are expected to complete the
physical education requirement in their
first two semesters at Cornell.

d. Transfer students are credited with one
course of physical education for each
semester previously enrolled full-time
(12 or more credits) at another college.

Faculty Advising

a. Each student is assigned to a faculty
adviser soon after being admitted to the
college. The faculty adviser will help the
student plan a program of study of
courses appropriate to the degree
programs offered by the college.

b. Course enrollment each semester should
be planned in consultation with the
faculty adviser. Students pre-enroll for
courses by computer through CoursEnroll
on the Bear Access menu. Pre-enrollment
by computer is not valid until the
student’s individual code is entered. This
code, or adviser key, is provided to the
student by the faculty adviser after
approval of the choice of courses.

¢. All academic plans, such as acceleration
and graduate study, should be made in
consultation with the student’s faculty
adviser. Support of the adviser is
essential if a student petitions for an
exception to any of the requirements of
the college.

Progress toward the Degree

a. The progress of each student toward
meeting the degree requirements is
recorded each term in the college
registrar’s office on a Summary o fRecord
form.

b. Students who have been in residence for
eight semesters and who have met the
graduation requirements will be gradu-
ated. Students are entitled to attend for
the full eight semesters even if they have
completed the graduation requirements in
fewer semesters, but must notify the
College Registrar of their intent to return
for the eighth semester. A student who
wishes to continue study after graduation
must apply for admission as a special
student through the college admissions
office, 177 Roberts Hall.

c. Application to graduate. Students who are
planning to graduate must complete an
“Application to Graduate” by February
15th (for May graduate) or September
15th (forJanuary graduate). The adviser

signs the application after verifying that
the requirements for the major have been
completed. The college registrar signs
after verifying that the college require-
ments have been met.

Credit Earned While in High School

Transfer credit will not be accepted for the
Syracuse Project Advance Program and similar
programs. If a student is enrolled in a
college/university course during his/her high
school years, transfer credit will be given only
if certain criteria are met:

1. Course must be a standard course taught
by a post-secondary institution.

2. High school must be a satellite location,
one of several options available to all
students taking the course.

3. Course syllabus, text, examinations, and
evaluation process must be the same for
all students at all sites.

4. Students must be enrolled for college
credit and pay college tuition.

5. Instructor must be a faculty member
(includes adjunct) at the offering college.

If one of these is not met no transfer credit
will be given. Written verfication may be
necessary.

STUDENTS

Undergraduate enroliment is approximately
3,100, with about 56 percent in the upper
division. Each year about 850 students are
graduated, while 650 freshmen and 250 new
transfer students are enrolled. Members of the
faculty of the college serve as chairs of the
special committees of about 900 graduate
students.

Admission

The College Admissions Committee selects
applicants who are academically well
prepared and appear most likely to profit from
the college’s various curricula.

Most students come from New York State, but
about 30 percent come from other parts of the
United States or abroad. About half of the
undergraduates are women. Approximately
20 percent are identified as members of
minority ethnic groups.

Transfer Students

Approximately 18 to 20 percent of the ALS
undergraduate students are transfers who have
taken part of their collegiate work at
community colleges, agricultural and technical
colleges, or other four-year institutions. Many
of them hold an associate degree.

A Cornell student in good standing may apply
for intra-university transfer to pursue a course
of study unavailable in his or her current
college. Guidelines are available in the
Admissions Office of the College of Agricul-
ture and Life Sciences, 177 Roberts Hall. The
procedure includes filing a transfer request,
meeting with a faculty member in the
proposed area of study and submitting a letter
explaining reasons for making the transfer.

Consideration is given to students who have
demonstrated an interest in their intended
field of study, by taking appropriate prerequi-
site courses and courses within this area of



study. Academic achievement is also
considered. Students are seldom allowed to
transfer during their freshman year. In some
cases a student may be referred to the Internal
Transfer Division to study for one semester
before entering the college. A second
semester is considered under unusual »
circumstances. During this trial semester the
student must achieve a predetermined average
(usually 2.7) and take approved courses to
assure acceptance.

Special Students

A limited number of non-degree candidates
who want to take selected courses in the
college are admitted each year. Applicants
should submit the standard Cornell applica-
tion, a resume of their work experience, and a
list of the courses they want to take. For
more information and guidelines, students
should contact the Admissions Office, 177
Roberts Hall.

Off-Campus Students

Programs in which students study off campus
but enroll for Cornell credit include SEA
semester, field study in human ecology or
industrial and labor relations, Albany
programs, Cornell-in-Washington, student
teaching, IPM internship, and clinical
microbiology internship. Students intending
to receive Cornell credit for work done off
campus should inform the college registrar at
the time of enrolling for courses to ensure that
proper registration will occur.

Off-Campus Courses

Students in CALS must be registered for at
least twelve (12) credits of course work each
semester. It is expected that students will not
be enrolled in course work at another
institution while they are enrolled at CALS.

Two exceptions to enrollment elsewhere
while being a full-time student at Cornell
would be the joint enrollment agreements
between Cornell and Ithaca College and Wells
College. Other exceptions must be reviewed
by the Committee on Academic Achievement
and Petitions. Students must petition before
enrolling for a course elsewhere. The
committee may approve such petitions only
when there are compelling circumstances such
as severe scheduling problems or no
equivalent course available at Cornell.
Enrolling in a course at another college to
avoid taking it at Cornell is not permitted.

Leave of Absence

A student wishing a break from studies in a
future semester, or those who find it necessary
to leave the university before the end of a
semester, should submit a written petition for
a leave of absence. Such action is necessary
to clear the record for the semester and if not
taken may adversely affect the student’s
subsequent readmission to the university.

An approved leave is considered a voluntary
interruption in study and holds the student’s
place in the college without requiring
reapplication to the university. Voluntary
leaves are issued two ways: unrestricted for
students in good academic standing (no
restrictions placed on length of leave, activities
pursued, and simple notification by student of
intent to return), and restricted (length of
leave and activities pursued may be specified,
and a petition to return must be approved by
the Petitions Committee).

ADVISING AND COUNSELING SERVICES

A database is maintained by the Counseling
and Advising Office to assist participation in
pre-course enrollment the semester before a
student’s return.

Information and petition forms are available in
the Counseling and Advising Office, 140
Roberts Hall.

Withdrawal

A student who wishes to leave the university
permanently should file a petition for
withdrawal. Such petitions are approved if
the student is in good academic standing.
Students who have withdrawn and who later
decide to return must apply to the Admissions
Office.

Graduation and Diplomas

Graduating seniors must complete the
Application to Graduate (see the aforemen-
tioned details in Part ¢ in “Progress toward the
Degree”.) Diplomas are distributed to those
who have completed the degree requirements
and have been approved by the college
faculty. After the commencement ceremony
at Schoellkopf Field in May, graduates return
to the Ag Quad to obtain their diplomas. For
January and August graduates, diplomas are
mailed.

ADVISING AND COUNSELING
SERVICES

Faculty members in the college of Agriculture
and Life Sciences recognize that students need
information and advice to make intelligent
decisions while they are in college. They
believe that personal contact on a one-to-one
basis is an important way to identify indi-
vidual differences and needs of students.
Faculty members believe that they can and
should be an important source of information
and advice on both academic and personal
matters. Thus, they consider advising to be an
important and integral part of the undergradu-
ate program. Each student enrolled in the
college is assigned to a faculty adviser in his
or her major field of study for assistance and
guidance in developing a program of study.

The Counseling and Advising Office coordi-
nates the faculty advising program, serves as
the college’s central undergraduate advising
office, and offers personal counseling.
Academic advising is available for students
who are interested in international study, need
to file petitions to waive college academic
regulations, have disability concerns, are
experiencing academic difficulties, or have
requests for tutoring. The staff coordinates
new student orientation, commencement
activities, and the activities of two student
organizations, Ho-Nun-De-Kah, the college’s
honor society, and SONet, the CALS Student
Organization Network. Students seek
counseling and advising on a variety of issues
including academic problems, course
problems and college procedures, graduation
requirements, personal and family problems,
stress management, and time management.
Two counselors provide short-term counseling
with an expertise in college policies and
guidelines. Counseling is framed as appropri-
ate to each student’s academic circumstances.

The staff is available on a walk-in basis, as
well as by appointment.

The Office of Minority Programs serves to
recruit, admit, and monitor and influence
policy on behalf of all minority students
within the College of Agriculture and Life
Sciences. This population is defined as
encompassing all African American, Latin
American, Asian American, and Native
American students. In the past academic year
(1997-1998), this population represented
approximately 20 percent of the college’s
undergraduate population. In addition, we are
charged with monitoring and programming for
the Educational Opportunity Program and
Prehealth Collegiate Science and Technology
Entry Program, and some involvement with
the Academic Human Diversity and Resources
Committee. The Educational Opportunity
Program (EOP) and the Collegiate Science
Technology Entry Program (CSTEP) are
state-supported programs intended to assist
New York State students who meet economic
and academic criteria set by the college, State
Programs Office, and New York State Board
of Regents. For further information, please
contact Catherine Thompson in 140 Roberts
Hall.

Within the university, the Office of Minority
Programs is charged with acting as the college
liaison with the central Office of Minority
Education Affairs, the Learning Skills Center,
and the State Programs Office. Other
university connections include the Under-
graduate Admissions Office and the Office of
Financial Aid regarding the concerns of the
minority student population.

The duties of the Office of Minority Programs
are primarily carried out by the director with
an assistant, part-time support staff help, and
10 to 12 peer advisers. Together, the staff acts
as a major advocacy and advising group and
informational and referral center. Its constitu-
ency includes students, faculty, and the
public.

Given the college’s policy on non-
exclusionary programming, the Office of
Minority Programs is also responsible for some
functions that serve the college’s entire
population. Presently, that includes reviewing
non-minority applicant folders, serving as the
Prehealth Program adviser and liaison, and
providing ongoing support at all levels for the
Office of Counseling and Advising.

The Office of Career Development offers a
variety of helpful services in a friendly
environment to all students and alumni of the
college. Career development includes self-
awareness and assessment, career exploration,
decision making, and job search. Services are
designed to assist students and alumni with
those activities and to help them develop the
career planning and job search skills they will
find useful as their career paths progress and
change.

The Career Library contains an extensive
collection of current and useful material,
including career information books, extensive
internship files, employer directories, and job
listings. Alumni Career Link is a database of
several hundred college alumni who have
offered to help students and alumni with their
career development in a variety of ways. Job
search talks on topics such as resume writing,
cover letter writing, and interview skills are
presented throughout the semester and are
available on videotape. An active on-campus
recruiting program brings more than 80
employers to campus each year to interview
students for full-time and summer jobs.
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The office, in conjunction with a network of
college faculty members, assists students
throughout their undergraduate years and
beyond. For further information, students
should contact Bill Alberta and the staff in 177
Roberts Hall.

Financial aid is administered through the
university office in Day Hall. Endowment
funds and annual donations provide supple-
mental aid for students in the college who are
eligible for aid. Information about these
college grants is available from the Office of
Academic Programs in Roberts Hall, after
students have a financial aid package
established through the university office in
Day Hall. Grants are processed through the
university’s Office of Financial Aid,

Academic Integrity Policy

The College of Agriculture and Life Sciences
faculty, students, and administration support
and abide by the university Code of Academic
Integrity. Its principle is that absolute integrity
is expected of every student in all academic
undertakings: students must in no way
misrepresent their work, fraudulently or
unfairly advance their academic status, or be a
party to another student’s failure to maintain
academic integrity.

The maintenance of an atmosphere of
academic honor and the fulfillment of the
provisions of the code are the responsibility of
the students and the faculty. Therefore, all
students and faculty members shall refrain
from any action that would violate the basic
principles of this code.

1) Students assume responsibility for the
content and integrity of their submitted
work, such as papers, examinations, or
reports.

2) Students are guilty of violating the code if
they

= knowingly represent the work of others
as their own

use or obtain unauthorized assistance
in any academic work

« give fraudulent assistance to another
student

= fabricate data in support of laboratory
or field work

= forge a signature to certify completion
or approval

submit the same work for two different
courses without advance permission

= knowingly deprive other students of
library resources, laboratory equip-
ment, computer programs, and similar
aids

= in any other manner violate the
principle of absolute integrity

3) Faculty members assume responsibility to
make clear to students and teaching
assistants specific regulations that apply to
scholarly work in a discipline.

4) Faculty members fulfill their responsibility
to

« maintain in all class, laboratory, and
examination activities an atmosphere
conducive to academic integrity and
honor

« make clear the conditions under which
examinations are to be given
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= make clear the consequences of
violating any aspects of the code

provide opportunities for students to
discuss the content of courses with
each other and help each other to
master that content and distinguish
those activities from course assign-
ments that are meant to test what
students can do independently

state explicitly the procedures for use
of materials taken from published
sources and the methods appropriate
to a discipline by which students must
cite the source of such materials

« approve in advance, in consultation
with other faculty members, which
work submitted by a student and used
by a faculty member to determine a
grade in a course may be submitted by
that student in a different course

monitor the work and maintain such
records as will support the crucial
underpinning of all guidelines: the
students’ submitted work must be their
own and no one else’s

Cornell’s Code of Academic Integrity spells
out how individuals who have allegedly
violated Cornell standards for academic
integrity are to be confronted and, if found to
be in violation of those standards, sanctioned.
The code provides for informal resolution of
most perceived violations through a primary
hearing between the faculty member, the
student involved, and an independent
witness. If necessary, a hearing before a
hearing board follows.

The Academic Integrity Hearing Board for the
College of Agriculture and Life Sciences
consists of three elected faculty members,
three elected student members, a chair
appointed by the dean, and the director of
counseling and advising, who serves as a non-
voting record keeper. Professor

D. Grossman is the current chair.

Individuals who observe or are aware of an
alleged violation of the code should report the
incident to the faculty member in charge of a
course or to the chair of the hearing board.
General information and details on procedures
for suspected violations or hearings are
available from the Counseling and Advising
office, 140 Roberts Hall.

ACADEMIC POLICIES AND
PROCEDURES

Records

The college registrar maintains for each
student a complete record of academic
achievement. A permanent record is
maintained for each matriculated student and
updated as new information becomes
available. Staff are available to consult with
students regarding the assignment of credit
toward meeting distribution and elective
requirements as listed on the Summary of
Record form.

The Corhmittee on Academic Achievement
and Petitions is a college committee of six
faculty and two student members. On behalf
of the faculty, the committee

« reviews, at the end of each semester and
at other times as shall seem appropriate to

the committee, the progress of students
toward meeting graduation requirements

= receives and acts upon petitions from
individual students asking for exceptions
from particular academic regulations or
requirements of the college, or for
reconsideration of action previously taken
by the committee

= acts upon readmission requests from
persons whose previous enrollment was
terminated by the committee

= notifies the petitioner in writing of the
action taken by the committee

Good academic standing means a student is
eligible for, or has been allowed to register
and enroll in, academic course work for the
current semester. Whether an individual
student is in good academic standing is
determined by the college registrar and the
Committee on Academic Achievement and
Petitions. (See academic deficiency policies,
below.)

A petition for exemption from a college
academic requirement or regulation may be
filed by any student who has grounds for
exemption. Forms are available in the
Counseling and Advising office, 140 Roberts
Hall. Counselors are available to assist with
the process.

A petition is usually prepared with the
assistance of a student’s faculty adviser, whose
signature is required. The adviser’s recom-
mendation is helpful to the committee. The
committee determines whether there is
evidence of mitigating and unforeseen
circumstances beyond the control of the
student that would warrant an exemption or
other action.

Registration Procedures

All students must register with the university
and ‘check-in” with this college at the
beginning of each semester. Check-in
materials are available in 140 Roberts Hall as
announced each term by the University
Registrar.

Course Enrollment Procedures

To enroll in courses, students will receive
information from the university registrar; plan
a schedule in consultation with their adviser;
and pre-enroll by computer, through
CoursEnroll in ‘Just the Facts” on the Bear
Access menu. Pre-enrollment is not valid until
the student enters the adviser key code into
the computer. Adviser keys are provided by
faculty advisers after a discussion of selections
and requirements takes place. The key code
changes each semester to require ongoing
contact between student and faculty adviser.

To enroll in courses that involve independent
study, teaching, or research, a student must
file an independent study form, available in
the college Registrar’s Office, 140 Roberts Hall.
Students who will be studying off campus
should notify the Registrar’s Office to ensure
that proper registration will occur.

Students may enroll again for a course in
which they received a grade of F in a previous
semester. Both grades will be recorded and
calculated as part of their GPA. If a student
retakes a course in which a passing grade was
earned, the second time will be for no credit.

Students must not enroll again for a course in
which they received an incomplete or NGR.



Instead, work for that course should be
completed without further enrollment. The
instructor files a manual grade form to the
college registrar when a grade has been
assigned. An incomplete not made up by the
end of two successive semesters of residence
reverts to a failure. In the case of a graduat-
ing senior, incompletes revert to failures at the
time of graduation.

Students enrolled in a two-semester course
will receive an R at the end of the first
semester and should enroll again for the same
course the second semester. The letter grade
will be recorded for the second semester
when all work for the course is completed. A
note on the transcript will explain the R grade.

A student is held responsible for and receives
a grade for those courses in which he or she
enrolls unless the student officially changes
such enrollment. All changes in courses or
credit, grading options, or sections must be
made by the student at the Registrar’s Office,
140 Roberts Hall, on the official university
course drop and add form.

Add/Drop/Changes are made by filing
properly signed forms in the Registrar’s Office,
140 Roberts Hall. Approval and signature of
the faculty adviser and course instructor are
required to change course enrollment.

Students may add courses during the first
three weeks of the term and change grading
options or credit hours where applicable and
may drop courses until the end of the seventh
week.

Students wishing to withdraw from a course
after the end of the seventh week must
petition to the college Committee on
Academic Achievement and Petitions. Petition
forms are available in Counseling and
Advising, 140 Roberts Hall. Requests for
course changes are approved only when the
members of the committee are convinced that
unusual circumstances are clearly beyond the
control of the student. The committee
assumes that students should have been able
to make decisions about course content, total
work load, and scheduling prior to the end of
the seventh week of the semester.

If a petition to drop a course is approved after
the end of the seventh week of classes, the
course remains on the student’s record and a
W (for “withdrawal”) is recorded on the
transcript.

Grade Reports

Grade reports for the fall semester are
included in spring semester check-in materials
inJanuary; grade reports for the spring
semester are mailed by the Office of the
University Registrar to students at their home
addresses unless alternative addresses are
reported to the college or university registrar
by mid-May.

Academic Deficiency Policies

At the end of each semester, the Committee
on Academic Achievement and Petitions
reviews the records of those students who in
any respect are failing to meet the academic
requirements of the college or who persis-
tently fail to attend classes. For students not
making satisfactory progress, the committee
takes appropriate action, including, but not
limited to, issuing warnings, placing them on
probation, granting them leaves of absence,
advising them to withdraw, suspension, or
expulsion.

Specifically, the committee considers as
possible cause for action failure to attend and
participate in courses on a regular basis or, at
the end of any semester, failure to attain one
or more of the following:

« semester GPA of at least 1.7
< cumulative GPA of at least 1.7

= satisfactory completion of 12 or more
credits per semester

= reasonable progress toward completion of
distribution requirements

= appropriate completion of college and
university requirements

In general terms, regular participation in
course work with academic loads at a level
sufficient to assure graduation within eight
semesters and grades averaging C- (1.7) or
higher are prima facie evidence of satisfactory
progress.

HONORS PROGRAM

The Bachelor of Science degree with honors
will be conferred upon those students who, in
addition to having completed the require-
ments for the degree of Bachelor of Science,
have satisfactorily completed the honors
program in their area of major interest and
have been recommended for the degree by
the honors committee of that area.

An undergraduate wishing to enroll in the
honors program must have completed at least
55 credits, at least 30 of the 55 at Cornell.
Also, the student must have attained a
cumulative grade-point average of at least 3.0
at the time of entry.

Interested students must make written
application no later than the end of the third
week of the first semester of their senior year,
but are encouraged to make arrangements
with a faculty member during the second
semester of their junior year. An application
form is available from the college registrar,
140 Roberts Hall, or from the area committee
chair. (Biological sciences students should get
applications at 200 Stimson Hall.)

Written approval of the faculty member who
will direct the research and of the honors
committee in the area is required. After the
college registrar verifies the student’s grade-
point average, the student will be officially
enrolled in the honors program.

Academic credit may also be earned by
enrolling in an appropriate independent study
course. When applying for admission to the
program, the student may, if appropriate,
submit a budget and a modest request for
funds to cover some of the costs the student
incurs in doing the research.

The honors committee for each area recom-
mends to the college registrar those students
who qualify for honors. Only those who
maintain a GPA of at least 3 0 will be
graduated with honors.

Unless otherwise indicated in the following
area descriptions, the research report in the
form of a thesis or journal article should be
submitted to the honors committee no later
than four weeks before the end of classes of
the semester in which the student expects to
graduate. Students in the College of
Agriculture and Life Sciences wishing to
participate in the honors program must be
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accepted in one of the program areas
approved by the faculty. Students are not
eligible for honors by participating in a
program offered by another College or
administrative unit.

Animal Sciences
Faculty committee: W. B. Currie, chair;
Y. R Boisclair, D. I. Brown, P. A Johnson

The objective of the animal sciences honors
program is to provide outstanding under-
graduates with the opportunity to pursue
supervised independent research and to
develop an awareness of the scientific
process. It is expected that the research will
require significant effort and creative input by
the student in its design and execution and in
the reporting of the results.

Those students with majors in animal sciences
who are interested in doing an honors project
should consult with their faculty advisers early
in their junior year. All students are expected
to meet the college requirements in qualifying
for the program and to complete the
following:

= Identify a potential honors project
sponsor (i.e., a faculty member working
in the animal sciences) and secure that
faculty member’s commitment to sponsor
the student in the honors project. That
should be accomplished early in the
second semester of the junior year.

= Preregister during the spring semester for
AS 496, Animal Sciences Honors Seminar,
which is offered in the fall semester.

= Register for AS 499, Undergraduate
Research.

« Participate in AS 402, Seminar in Animal
Sciences, during the spring semester and
report on and discuss the project and
results.

« Submit a written thesis to the honors
committee by the scheduled deadline.
Specific information regarding deadlines,
format, and organization for the thesis will
be provided.

= Meet with the honors committee for a
short oral defense of the thesis following
a review of the thesis by the student’s
sponsor and the honors committee.

Details pertaining to the specific requirements
of the program can be obtained from the
office of the committee chair, 434 Morrison
Hall.

Biological Sciences

Students interested in the honors program in
the biological sciences should consult with
their faculty advisers and with potential faculty
research sponsors early in their junior year.
See “Independent Research and Honors
Program” in the Biological Sciences section of
this catalog for complete details. Applications
and details pertaining to the program
requirements may be obtained from the
division’s Office for Academic Affairs, 200
Stimson Hall. Information on faculty research
activities is available in the Behrman Biology
Center, 216 Stimson Hall.

Entomology
Faculty committee: B. L Peckarsky, chair

An honors program in the area of entomology
may be pursued by any qualified student in
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the College of Agriculture and Life Sciences
(see the requirements at the beginning of this
section). The student need not be specializing
in entomology. Insects, because of their
variety, small size, and easy availability, are
convenient subjects for study in a wide array
of problems dealing with living systems.

Short life cycles, unique physiologies and
developmental patterns, and species with
easily managed colony requirements and a
wide range of behavioral traits provide the
raw material for honors study. Cornell’s
diverse faculty interests and extensive
collections and library in entomology are also
major assets if a student selects entomology as
the area for honors study.

The honors committee requires that an
undergraduate who is interested in embarking
upon an honors project proceed with the
following steps:

= Discuss the matter with his or her
academic adviser, preferably in the junior
year, so that a research project can be
carefully planned. The possibility of
conducting some research during the
junior year and/or summer should be
discussed.

= Discuss the project with an appropriate
faculty member in the Department of
Entomology who can serve as a supervi-
sor to oversee the honors research. (The
faculty adviser will be of assistance in
determining which faculty entomologist
might be the best supervisor, the decision
being based primarily on available faculty
members' areas of expertise.)

= Prepare a brief, tentative plan for the
project for discussion and approval of the
honors project supervisor. The plan
should include a statement of objects or
hypotheses, proposed methods for testing
hypotheses, needs for laboratory space or
shared equipment, and a budget outlining
financial support needed for travel and
supplies.

= Present a completed application to the
chair of the entomology honors commit-
tee no later than the end of the third
week of the first semester of the senior
year. Earlier submission is encouraged.

« Submit a brief progress report, approved
by the project supervisor, to the entomol-
ogy honors committee by midterm of the
semester in which the student will
complete his or her graduation require-
ments.

« Present a formal seminar reporting the
significant findings of the research to the
Department of Entomology (preferably as
aJugatae seminar) in the last semester of
the senior year.

« Submit two copies of the final project
report (honors thesis) to the chair of the
entomology area honors committee no
later than two weeks before the last day
of classes in the semester in which the
student anticipates graduation. The thesis
will be reviewed by the faculty honors
project supervisor and one other referee
from the department honors committee.
The committee will return the thesis to
the student one week before the last day
of classes. If reviewers indicate that
changes must be made, the revised thesis
should be submitted to the chair no later
than the last day of classes.
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Natural Resources

Faculty committee: M. E. Krasny, chair;
B. A Knuth, J. P. Lassoie, E. L Mills

The honors program in natural resources
provides an opportunity for undergraduates to
pursue supervised independent research in
the areas of (1) ecology and management of
landscapes; (2) fish and wildlife biology and
management; and (3) resource policy,
management, human dimensions, and
environmental education. The subject matter
and nature of the research experience may be
quite varied, but require the guidance and
supervision of a faculty member with
substantial interest and expertise in the subject
area chosen.

In addition to meeting requirements of the
college, the student is expected to do the
following:

= Register for the honors program in the
junior year or earlier.

« Select a faculty adviser who will help
identify and formulate a research
problem.

= Carry out an independent research effort
that is original and separate from the
work of others who may be investigating
similar subjects.

« Describe and summarize the work in the
format of a conventional master’s thesis or
scientific paper ready for journal
submission. About half of the theses have
been published.

= Work closely with at least two faculty or
staff members who will agree to serve as
readers for the thesis. Provide readers
with a copy of the guidelines for
evaluation of honors theses, available
from the department’s honors program
committee.

= Take the lead role for meeting each of the
above expectations.

Nutritional Sciences
Faculty committee: M. N. Kazarinoff,
R. S. Parker

The honors program offers students a research
experience structured to give them the
opportunity to choose a research project,
search the literature relevant to it, plan and
execute the research, and write it up in the
form of a thesis. As in other types of research
available to undergraduates, each student is
guided by a faculty mentor. The honors
project is designed to be spread over both
semesters of the junior and senior years.

Students who consider this option should be
aware that it involves a number of deadlines
and considerable time commitment. Before
signing on for honors they need to consult
with their academic advisers to make sure that
honors will not interfere with other academic
objectives, such as preparation for admission
to medical school or making the dean’s list.
Although honors research credits for spring
semester junior year and both semesters
senior year are designed LET, individual
mentors may choose the R grade for work in
progress until the project has been fully
completed.* An outline of activities for both
years is given below. Letters of invitation are
sent to upcoming juniors during the summer.

Junior Year

Fall Semester Course No: NS 398 (1 credit,
S-U): Students are oriented to the program,
and provided material that summarizes the
range of research activities in DNS. Students
begin making arrangements with faculty
members. When these arrangements have
been completed, students will begin a
literature search that focuses on their research
problems.

Spring Semester Students register for NS 498
(1 credit, section 1). Additional faculty
presentations of research opportunities are
made and orientation to supportive services
available through DNS are made. Placements
with faculty mentors should be completed by
spring break. Each student may also register
under the number NS 499 for a convenient
number of credits, to be determined in
consultation with the chosen adviser. Work
carried out will have two objectives:

1. to become familiar with literature and/or
research methods appropriate to the
problem for the honors research,

2. to develop a research proposal.

The semester outcome will be written reports/
discussions of the method(s) or literature
searches and a short research proposal,
evaluated by the research adviser.

Senior Year

Fall Semester Students will register under the
number NS 499 (2—4 credits, LET, by
arrangement with their mentors). They may
begin their research earlier than fall, e.g.,
during the summer, or even earlier, but
should be prepared to begin research early in
the fall semester at the latest. The objective
for the semester will be to conclude most of
the hands-on research/data acquisition.

Spring Semester Students will again register
under course number NS 499 for 2-4 credits
LET, by arrangement with their research
mentors. Much of the allotted time will be
spent on data analysis and on writing the
honors thesis.

Several important deadlines should be noted.

1. Lastweek in March: The names of
thesis readers** are to be in the hands of
the honors committee.

2. Third to fourth week of April: A final
draft of the thesis is handed to the
readers.

3. Firstto second week of May: Sched-
uled seminars for oral presentations of
each student’s research.

4. Last day ofclasses: Final form of the
thesis is handed to the honors chairman.

To help students meet these deadlines,
students register for NS 498 (1 credit, section
2) class sessions will be held before spring
break for guidance in thesis writing and/or
informal reporting of preliminary data. After
spring break the group will meet once or
twice (depending on number of students) to
practice oral presentations of completed
research.

'Grade is determined by each student’s
mentor.

"Two readers knowledgeable in the area of
the student’s research topic to be chosen by
the honors committee and faculty advisers.



Physical Sciences
Faculty committee: C. E. McCulloch, chair;
J.-Y. Parlange, S, S. H. Rizvi, S. Colucci

The honors program in physical sciences
provides outstanding students with an
opportunity to do independent research under
the supervision of a faculty member in the
departments of Agricultural and Biological
Engineering or Food Science or Soil, Crop and
Atmospheric Sciences or in the Biometrics
Unit.

In addition to meeting the requirements of the
college, the student is expected to:

= Enroll in the program for a minimum of
two semesters,

= Enroll in the appropriate departmental
Undergraduate Research course for a total
of at least 6 credits,

= Submit an outline of the thesis to the
chair of the committee by the end of
January (for a May graduation).

The thesis is usually written in the form of a
research journal article or a master’s thesis and
must be submitted by three weeks before the
end of classes of the semester in which
graduation is expected.

Further details of the program can be obtained
from the chair of the physical sciences honors
committee.

Plant Sciences

Faculty committee: R L Obendorf, chair;
L L Creasy, A M. Petrovic, W. A Sinclair

Students perform independent scientific
research under the guidance of faculty
members in fields of horticultural, agronomic,
and soil sciences; plant biology; plant
breeding; and plant pathology. For admission
to the program, students must meet college
requirements and submit to the Plant Sciences
Honors Committee a project proposal (2-3
pages) which includes a title; a brief back-
ground to the problem (justification and
literature review); a clear statement of
objective(s) and hypotheses to be tested,;
methodology and experimental plan,
necessary space, equipment and supplies; and
a project budget. The proposal must be
accompanied by a letter from the faculty
supervisor stating that he or she has approved
the project plan and that its completion within
the remainder of the student’s undergraduate
tenure is feasible.

Successful completion of the honors program
requires acceptance by the honors committee
of two copies of a research report. The report
should be written in the format of a research
publication in the appropriate scientific field.
The acceptable report must have been
reviewed and corrected according to
recommendations of the research supervisor
before the report is submitted to the honors
committee. The report must be received by
the honors committee at least two weeks
before the last day of classes of the semester
in which the degree is sought and must be
accompanied by a letter from the research
supervisor evaluating the research and, if
appropriate, recommending graduation with
honors.

The honors committee will review the report
within one week and may accept it or return it
to the student with specific recommendations
for revisions. A suitably revised version must
be submitted to the committee before the

second day of the examination period. When
the committee accepts an honors report, the
chair will recommend to the Director of
Academic Programs and to the College
Registrar that the student be graduated with
honors. One copy of the accepted report will
be returned to the student with review
comments from the committee.

Social Sciences

Faculty committee: R. D. Colle, chair;
K. A Strike, M. J. Pfeffer, W. H. Lesser

Students are accepted into the social sciences
honors program of the College of Agriculture
and Life Sciences after meeting all the criteria
described above, after evaluation of the
student’s written application, and on approval
of a detailed thesis proposal. The application
and proposal are due no later than the third
week of the first semester of the senior year.
Each student is encouraged to begin working
on this proposal with a prospective faculty
thesis adviser during the junior year. The
purpose of the proposal is twofold. First, it
formalizes a plan of study and establishes a
set of expectations between the student and
his or her faculty adviser. Second, the Honors
Committee reviews the proposal to determine
whether it is consistent with honors thesis
requirements, and to make suggestions for
improvement.

The proposal should be 5-10 typed, double-
spaced pages in length and include the
following sections:

= Research Topic: State the problem to be
studied or the topic of interest. Review
the relevant literature and the background
of the problem or topic; include a more
extensive bibliography.

e Research Questions/Empirical
Hypotheses: Specify the questions to be
answered or hypotheses to be empirically
tested via collection of data and some
mode of analysis accepted in the social
sciences.

= Research Methods: Discuss the models
to be constructed, data collection
procedures (including survey instruments
or experiments, if appropriate), and
methods of analysis.

= Expected Significance: State what new
knowledge or information is likely to be
forthcoming and why it is important.

Faculty advisers must be members of the
graduate faculty. Exceptions to this rule will
be granted for persons with special expertise
who are deemed capable of thesis supervi-
sion; exceptions will be granted pending
petition to the social science honors commit-
tee. Students may register for honors credit
directed by the faculty adviser in conjunction
with an honors project.

Honors degrees are awarded upon approval
of the honors thesis by the social science
honors committee. The research should deal
with a substantive issue within one of the
fields in the social sciences. Both the results
of the research and the methodology (or the
argument by which the results were achieved)
must be reported. Reviews of the literature,
practical conclusions or applications, or broad
characterizations of an area of inquiry may
constitute part of the research report but are
not themselves sufficient to count as research.

Honors theses should be written according to
the form of any standard journal within the
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appropriate fields. Three copies of the thesis
must be submitted to the chair of the social
science committee no later than three weeks
before the last day of classes of the semester
for which the degree is sought. A supporting
letter from the faculty member supervising the
work also must be submitted. Approval of the
thesis requires a majority vote of the honors
committee.

INTERCOLLEGE PROGRAMS

The College of Agriculture and Life Sciences
does not participate in any dual-degree
programs. Study for the Bachelor of Science
is the only undergraduate degree program
offered.

The College of Veterinary Medicine may
accept students who are then permitted to
double-register in their seventh or eighth
semester and complete requirements for the
Bachelor of Science degree in the College of
Agriculture and Life Sciences. Students should
consult with the college registrar, 140 Roberts
Hall, to ensure that degree requirements have
been fulfilled.

Students who have been offered admis-
sion to the S. C.Johnson Graduate School
of Management upon completion of the B.S
degree in Agriculture and Life Sciences may
take a program of management courses in
their senior year if it is approved by their
college faculty adviser as part of their
undergraduate program. In certain cases an
“upset” tuition charge, equal to the endowed
undergraduate tuition rate, will be applied for
undergraduate statutory college students
taking excess credit hours from endowed
colleges and schools. Inquiries should be
directed to the university bursar.

Students in the Field Program in Agricul-
tural and Biological Engineering are
usually enrolled in the College of Agriculture
and Life Sciences during the freshman and
sophomore years and jointly enrolled in this
college and the College of Engineering in the
junior and senior years. Students pay the
engineering college tuition in the junior year.
The curriculum is accredited by the Accredita-
tion Board for Engineering and Technology.
The B.S. degree is awarded in cooperation
with the College of Engineering.

The Program in Landscape Architecture is
cosponsored by the Department of Landscape
Architecture in the College of Agriculture and
Life Sciences and by the College of Architec-
ture, Art, and Planning. The program offers a
first professional degree curriculum in
landscape architecture at both undergraduate
and graduate levels, as well as a graduate
second professional degree program.

The Division of Nutritional Sciences is an
intercollege unit affiliated with the College of
Human Ecology and the College of Agriculture
and Life Sciences. The undergraduate
nutrition major is based in the College of
Human Ecology, and the nutrition, food, and
agriculture major is based in the College of
Agriculture and Life Sciences. Students may
study nutrition in areas such as animal
sciences; food-industry management; food
science; microbiology; nutrition, food, and
agriculture; and fruit or vegetable science.
Students may also plan a concentration in
biological sciences or a concentration in
general studies in agriculture to include a
human nutrition component.



42

iMfef/
IHBfc

i GRICULTURE AND LIFE SCIENCE

The Department of Science and Technol-
ogy Studies is an academic unit that engages
in teaching and research involving the
interactions of science and technology with
social and political institutions. The program
draws its students, faculty, and research staff
from the various divisions of the university,
including the College of Agriculture and Life
Sciences. It offers an interdisciplinary
undergraduate major in Biology and Society.
A general studies major may be planned in
consultation with a faculty adviser to fulfill a
biology and society program. Further
information, including a list of courses, may
be obtained from the undergraduate office,
275 Clark Hall.

The American Indian Program (AIP) is a
multidisciplinary intercollege program
consisting of academic, research, extension,
and student support components. Course
work is intended to enhance students’
understanding of the unique heritage of North
American Indians and their relationship to
other peoples in the United States and
Canada. Students are challenged by such
topics as the sovereign rights of Indian
Nations and the contemporary relevance of
Indian attitudes toward the environment. The
program’s instructional core consists of
courses focusing on American Indian life from
pre-contact times to the present, and from the
perspectives of Native people as much as
possible. Core courses are supplemented by a
variety of offerings in several different
departments.

Research areas among faculty active in the
program include Indian education, social and
economic development, agriculture, environ-
mental issues, history, literature and the arts,
and cultural preservation. Their research
topics, which are highly relevant to Indian
communities, will be of interest to Indian and
enon-Indian graduate students. Extension and
outreach efforts within the program seek to
develop solutions to problems identified by
Indian communities and to facilitate the
application of institutional resources, research,
and expertise to community needs.

The American Indian Program publishes its
own multidisciplinary journal. Native
Americas, and sponsors conferences, guest
lectures, and forums on important local,
national, and international issues. Akwe:kon,
the American Indian Residence House, offers
undergraduate students a living environment
that promotes intercultural exchange.

The American Indian Program offers a
concentration in American Indian Studies to
undergraduate students in conjunction with
their major defined elsewhere in the univer-
sity. The concentration will be earned upon
completion of five courses: Rural Sociology
100 (Introduction to American Indian Studies)
and Rural Sociology 175 (Issues in Contempo-
rary American Indian Societies), plus three
other courses selected from the following
course listing (ANTHR 230, ANTHR 665, ENGL
260, ENGL 269, EN(JL 278, ENGL 659, ENGL
669, ENGL 687, HIST 209, HIST 276, HIST 277,
HIST 370, HIST 429, HIST 624, R SOC 100,

R SOC 175, R SOC 318, R SOC 440, R SOC
442), for a total of at least 15 credits. Students
choosing a concentration in American Indian
Studies should obtain application materials
from the AIP office in 300 Caldwell or consult
with K. Shanley, associate director of
academic development, American Indian
Program, 300 Caldwell Hall, 255-8402.
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Science of Earth Systems (SES) is a new
program for students in the Colleges of
Agriculture and Life Sciences, Arts and
Sciences, and Engineering. The SES program
emphasizes the rigorous, objective study of
the Earth system as one of the outstanding
intellectual challenges in modern science and
as the necessary foundation for the future
management of our home planet. The
program, described in more detail in the
“Interdisciplinary Centers, Programs, and
Studies” and the CALS “Interdepartmental and
Intercollege Courses” sections, coalesces
Cornell’s teaching and research strengths
across a broad range of earth and environ-
mental sciences to provide students with a
rigorous scientific foundation for the study of
our complex, highly interactive earth.

The SES curriculum includes a freshman/
sophomore emphasis on strong preparation in
mathematics, physics,’ chemistry, and biology.
In the junior and senior years, students take a
set of common SES core courses and an
additional set of four advanced disciplinary or
interdisciplinary courses that build on the
basic sequences. Students wishing to explore
the new field are encouraged to enroll in the
SES Colloquium (register for ABEN 120-121,
GEOL 123-124, or SCAS 101-102). (See the
Courses of Study sections mentioned above
for course descriptions.)

Several interdisciplinary tracks are available
within the SES program, and these are chosen
by the student according to interests and
career goals. This tracking is accomplished
through the selection of courses beyond the
core sequence. These courses build on the
core sequence and generally include junior
and senior level courses with prerequisites in
the basic sciences and mathematics. Effective
tracks can be designed to prepare students for
careers or graduate study in specific environ-
mental science disciplines including atmo-
spheric sciences, hydrology, biogeochemistry,
ecology, oceanography, and geophysics.
Meaningful and effective combinations of
these disciplines are also possible. The
selection of the course sequences must be
approved by the SES Coordinating Committee
to ensure that depth as well as breadth is
attained.

The SES courses are listed in the college’s
“Interdepartmental and Intercollege Courses”
section. For more information, see the web
site at http://www.geo.comell.edu/ses/
SES_home.html

The Comparative and Environmental
Toxicology Program is an interdisciplinary
intercollege program with research, teaching,
and cooperative extension components
coordinated by the Institute for Comparative
and Environmental Toxicology (ICET).
Courses are cosponsored by academic
departments in several colleges of the
university. A description of the program and
general information is available from the
director of the program through the ICET
office, 16 Femow Hall. See also the Interdisci-
plinary Centers, Programs, and Studies section
at the front of this catalog.

The Cornell Laboratory of Environmental
Applications of Remote Sensing (CLEARS)
is an interdisciplinary intercollege center with
teaching, research, and extension components
affiliated with the College of Agriculture and
Life Sciences and the School of Civil and
Environmental Engineering. A description of
the program and general information is

available from the director through the
CLEARS office in Hollister Hall.

OFF-CAMPUS STUDY PROGRAMS

Study off campus is of two types: (1) credit
may be earned at another institution and
transferred to Cornell, or (2) credit may be
earned in Cornell courses that require off-
campus activity.

Students who plan to enroll in courses at
another institution in the United States must
petition for a leave of absence. Courses
should be selected in consultation with the
faculty, adviser.

Albany Programs

Study off campus in Albany, the New York
State capital, provides a unique opportunity to
combine career interests with academic and
legislative concerns. Students receive an
intensive orientation to state government and
attend a lecture-seminar program composed
of three two-credit components and offered
by professors-in-residence. An internship
experience, supervised by an internship
committee, provides up to six additional
academic credits. Independent study and
research courses offered by the various
departments in ALS and/or courses offered by
academic institutions in the Albany areas may
be elected.

Three opportunities are available. The
Assembly Intern Program provides a place-
ment with a member of staff of the New York
State Assembly. The Senate Assistants
Program has placements with New York State
senators and selected staff. The Albany
Semester Program provides experience with a
state agency such as the Departments of
Environmental Conservation, Education, or
Labor.

Applications are collected and processed by
the ALS Career Development Office (177
Roberts Hall) in the term prior to assignments.
Those accepted should plan a program of
study in consultation with their faculty adviser.
At least twelve credits must be carried to meet
the residence requirement. Seniors should
note that the last term average must be 1.7 or
above.

All interns will audit the orientation sessions
and meet participation requirements in at least
two of the lecture-seminar sections. The
paper required in each section constitutes an
independent study project to be directed and
evaluated by a Cornell faculty member in an
appropriate discipline. Normally a faculty
member will not sponsor more than one of
the independent study courses for any one
student. To receive academic credit for the
internship, students enroll in ALS 400, for an
S-U grade only.

Information and applications are available in
the Career Development Office, 177 Roberts
Hall. <

Cornell-in-Washington

The Comell-in-Washington Program offers
students from all colleges within the university
an opportunity to earn full academic credit for
a semester in Washington, D.C. Students take
courses from Cornell faculty, conduct
individual research projects, and work as
externs. The Cornell-in-Washington Program
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offers two study options: 1) studies in public
policy; and, 2) studies in the American
experience. Students take part in a public
policy or humanities seminar which requires
them to serve as externs in federal agencies,
congressional offices, or nongovernmental
organizations and to carry out individual
research projects under the supervision of
Cornell faculty. The required externships and
all course enrollments are arranged through,
and approved by, the Cornell-in-Washington
program. Students in the College of Agricul-
ture and Life Sciences must register for ALS
500 and cannot receive credit for the
externship experience alone. For further
information, see p. 19 or inquire at 471
Hollister Hall, 255-4090.

SEA Semester

The Sea Education Association is a nonprofit
educational institution offering ocean-focused
academic programs and the opportunity to
live, work, and study at sea. Science, the
humanities, and practical seamanship are
integrated in small, personal classes. The
17-credit program is twelve weeks in length.
Six weeks are spent in Woods Hole, the
following six weeks are spent on either one of
SEA's two sailing vessels: the R/V Westward,
or the R/V Corwith Cramer. For more
information, students should contact the
Cornell Marine Programs office, G14 Stimson
Hall (607-255-3717). ALS students should file
the intent to study off campus form with the
college registrar as early as possible to ensure
proper registration and enrollment in courses.

Shoals Marine Laboratory

The Shoals Marine Laboratory, run coopera-
tively by Cornell University and the University
of New Hampshire, is a seasonal field station
located on 95-acre Appledore Island off the
coast of Portsmouth, New Hampshire, in the
Gulf of Maine. SML offers undergraduate,
beginning graduate students, and other
interested adults a unique opportunity to
study marine science in a setting noted for its
biota, geology, and history. Please refer to
“Courses in Marine Science,” under the section
on the Division of Biological Sciences, for a
list of courses offered.

For more information, contact the Shoals
Marine Laboratory office, G14 Stimson Hall,
607-255-3717.

Internships

Several departments in the college offer
supervised internships for academic credit.
Arrangements should be made with the
offering department for assignment of a
faculty member who will be responsible for
placement, for planning the program of work,
and for evaluating student performance.

For internships not governed by an estab-
lished internship course, the student must
enroll in a 497 course for the number of
credits to be assigned. If the work is done
during the summer, the student must enroll in
the Cornell summer session for the agreed-
upon credits.

In cases where the work is not done at
Cornell, the awarding of credits depends upon
a prior contractual arrangement between a
Cornell professor and the student. Specific
terms for receiving credit and a grade should
be recorded, using the Independent Study,
Research, Teaching, or Internship form,

available in the Registrar’s Office, 140 Roberts
Hall.

A maximum of 15 (pro-rated for transfer
students) of the 120 credits required for the
degree may be taken in internships, indepen-
dent study courses, and undergraduate
teaching or research. No more than 6 of the
15 credits allowed for independent study may
be awarded for internships consisting of off-
campus work experiences that do not have
the continued presence of a Cornell faculty
member. The 6-credit allotment includes
transfer credit and credit for internships in
other colleges at Cornell. The 6-credit limit
does not apply to secondary, postsecondary,
and cooperative extension teaching intern-
ships in the Department of Education.

The College of Agriculture and Life Sciences
does not offer a field study option. In
general, a rather narrow view is taken toward
awarding academic credit for work experi-
ence, ‘life” experience, or apprenticeships.
Credit will only be assigned or accepted in
cases where a professor is directly involved in
determining both the course content and in
evaluating a student’s work. The awarding of
credit will not be allowed in cases where a
student brings to the college or to a professor
a description of a past experience and
requests credit. All students enrolling for an
internship must file and Independent Study,
Research, Teaching or Internship form with
the Office of the College Registrar.

International Exchange Programs in
The College of Agriculture and Life
Sciences

Any student whose grade point average is
2.75 or above and has completed one year of
continuous study in CALS may apply to one of
four international student exchange pro-
grams—the Institute Technologico y de
Estudios Superiores de Monterrey (ITESM) in
Monterrey, Mexico, the Agricultural College of
Sweden at Uppsala, Nanyang Technological
University in Singapore, or the National
University of Singapore (NUS). (Please note
that the Nanyang program is for Communica-
tion majors only, and the NUS program is for
Plant Sciences majors only.) CALS students
may take courses relevant to their major and
graduation requirements by earning a
maximum of 15 transfer credits per semester.
There can be no duplication of credit, and
grades received must be C- or better.

These undergraduate exchange opportunities
are for CALS students only. Students who are
interested in international study but not in one
of these CALS programs must meet with the
Study Abroad adviser and apply to study
abroad through Cornell Abroad in 474 Uris
Hall. Please refer to the Cornell Abroad
section of Courses of Study. For more
information on programs see the CALS Study
Abroad Adviser in 140 Roberts Hall or visit our
web site http://oap.cals.comell.edu/C&A/
Intemational.html.

Instituto Technologico Y de Estudios
Superiores de Monterrey (ITESM)
Mexico

The College of Agriculture and Life Science
and ITESM have had this agreement since
1967. Courses are taught in Spanish, but there
are some courses available in English for
international students. Students who are not
proficient in Spanish must take courses during
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their sophomore year at Cornell (Spanish 121-
122 is excellent preparation in learning to read
the language). An intensive basic course is
offered in the summer semester, shortly after
arriving in Monterrey.

Tuition is waived for the semester or year and
a stipend is provided to cover the cost of
meals. Under this exchange agreement, the
CALS student pays only Cornell administrative
fees and meal plan costs for the Mexico
student studying at Cornell. Insurance, travel,
and personal expenses will be the financial
responsibility of the student. Documentation
of health insurance coverage will be required.

Agricultural College Of Sweden at
Uppsala

The College of Agriculture and Life Science
and the Agricultural College of Sweden at
Uppsala have had this agreement since 1954.
Prior knowledge of Swedish is not necessary,
but CALS students must register for a basic
Swedish language class while at Uppsala.
Students have the option of living on a farm
with a Swedish family during the summer
months.

Tuition is waived for the semester or year and
a stipend is provided to cover the cost of
meals. Under this exchange agreement, the
CALS student pays only Cornell administrative
fees and meal plan costs for the Swedish
student studying at Cornell. Insurance, travel,
and personal expenses will be the financial
responsibility of the student. Documentation
of health insurance coverage will be required.

Nanyang Technological University in
Singapore

The Communication Department of the
College of Agriculture and Life Science and
Nanyang Technological University have had
this agreement since 1993. This opportunity is
for Communication majors only.

The language of instruction at Nanyang is
English.

Students pay their regular tuition and fees to
Cornell for their semester or year studying at
Nanyang. Housing application and accommo-
dations, insurance, books, travel and personal
expenses will be the financial responsibility of
the student. Documentation of health
insurance coverage will be required.

National University of Singapore (NUS)
The Plant Sciences department of the College
of Agriculture and Life Sciences and the
National University of Singapore signed this
new agreement in October 1997. See the
CALS Study Abroad adviser for further
information.

MAJOR FIELDS OF STUDY

The college curriculum consists of sixteen
major program areas that reflect the depart-
mental academic effort in the college. Faculty
curriculum committees in each area identify a
sequence of courses appropriate to all
students studying in that field. Courses of
study are designed to provide systematic
development of basic skills and concepts.
Opportunity for concentration in an area of
particular interest is usually available.
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Programs are planned with considerable
flexibility, allowing students to prepare for
careers, graduate work, professional opportu-
nities, and the responsibilities of educated
citizens. Course requirements in each
program area are different, but all students
must meet minimum distribution requirements
of the college.

Agricultural and Biological Engineering
The Department of Agricultural and Biological
Engineering is at the focus of three great
challenges facing humanity today: ensuring
an adequate and safe food supply in an era of
expanding world population; protecting and
remediating the world’s natural resources,
including water, soil, air, biodiversity, and
energy; and developing engineering systems
that monitor, replace, or intervene in the
mechanisms of living organisms. The
undergraduate engineering program in the
Department of Agricultural and Biological
Engineering has a unique focus on biological
systems, including the environment, that is
realized through a combination of fundamen-
tal engineering sciences, biology, applications
courses, and liberal studies. The program
leads to a joint Bachelor of Science degree
from the Colleges of Engineering and
Agriculture and Life Sciences, and is accred-
ited by the Engineering Accreditation
Commission (EAC) of the Accreditation Board
for Engineering and Technology (ABET).

Three concentrations 'in agricultural and
biological engineering are offered: environ-
mental systems engineering, biological
engineering, and agricultural engineering.
Students take courses in mathematics,
computing, physics, chemistry, basic and
advanced biology, fundamental engineering
sciences (mechanics, thermodynamics, fluid
mechanics, and transport processes),
engineering applications, and design.

Students select upper-level courses in the
department in areas that include
bioprocessing, soil and water management,
bioenvironmental and facilities engineering,
bioinstrumentation, engineering aspects of
animal physiology, environmental systems
analysis, and waste treatment and disposal.
Students select other courses in the College of
Engineering that reflect their concentration,
such as environmental engineering or
biomedical engineering. Students planning for
medical school also take organic chemistry.
Throughout the curriculum, emphasis is
placed on communications and teamwork
skills. Specific course requirements and
other information for the Agricultural and
Biological Engineering joint program are
in the College of Engineering section in
this publication.

The department also offers two technology
programs: environmental systems technology
and agricultural systems technology. The
technology programs emphasize applied and
technical aspects of agricultural, biological,
and environmental sciences. These programs
incorporate courses in basic biological and
physical sciences and mathematics as well as
engineering and technology, agriculture,
business, social sciences, and liberal studies.
The student develops his or her own program
of advanced and elective courses in consulta-
tion with a faculty adviser, and may have an
informal minor in an area such as communica-
tion, business, education, or international
agriculture.
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Many undergraduate students participate in
teaching assistantships, research assistantships,
design teams, Engineering Coop, and study
abroad. Students should have a strong
aptitude for the sciences and mathematics and
an interest in the complex social issues that
surround technology.

Career opportunities cover the spectrum of
private industry, public agencies, educational
institutions, and graduate programs in
engineering, science, medicine, law, and other
fields. In recent years graduates have
developed careers in environmental consult-
ing, biotechnology, the pharmaceutical
industry, biomedical engineering, manage-
ment consulting, and international develop-
ment.

The living world is all around us and within
us. The biological revolution of this century
has given rise to a growing demand for
engineers who have studied biology and the
environment, who have strong math and
science skills, who can communicate
effectively, and who appreciate the challenges
facing society. The Department of Agricul-
tural and Biological Engineering is educating
the next generation of engineers to meet these
challenges.

Specific course distribution requirements for
the academic programs in environmental
systems technology and agricultural systems
technology include (for the engineering
program, see the College of Engineering
section):

A. Basic Subjects
1. Calculus

Credits

Chemistry

Physics

Introductory biological sciences
Computer applications

© wWw b O 0 O

Written and oral expression

2

3

4

5

6. Statistics or probability

7

Advanced and Applied Subjects

1. Five courses in the environmental,
agricultural, or biological sciences 15

2. Five engineering or technology
courses at the
300 level or above; at least 9
credits in agricultural and
biological engineering 15

C. Electives

Additional courses to complete
college requirements

D. Total (minimum) 120

For further details on the Agricultural and
Biological Engineering and Technology
programs, see the department’s Undergraduate
Programs brochure, available at 207 Riley-
Robb Hall; contact the advising coordinator,
Professor Ron Pitt, at 255-2492; or visit the
department’s web site at http://
www.cals.cornell.edu/dept/aben

Animal Sciences

The animal sciences program area offers a
coordinated group of courses dealing with the
principles of animal breeding, nutrition,
physiology, management, and growth biology.
Emphasis in subject matter is directed toward
domestic animal species, dairy and beef cattle,
horses, poultry, pigs, and sheep, while

laboratory, companion, and exotic animal
species are also included in research and
teaching programs. The Animal Science
department has extensive facilities for animal
production and ~veil-equipped laboratories
and classrooms, including a teaching bam, in
which students can gain practical experience
in the care and management of large animals
at a campus location.

The program focuses on the application of
science to the efficient production of animals
for food, fiber, and pleasure and easily
accommodates a variety of interests and goals.
Beyond a core of basic courses (suggested
minimum, 15 credits) students select produc-
tion and advanced courses to fulfill an
individually tailored program worked out in
consultation with their advisers. In this way it
is possible to concentrate by species as well
as by subject matter (nutrition, physiology,
growth biology, breeding, management). For
each subject area, supporting courses in other
departments are readily available and strongly
encouraged. Many science-oriented students
elect a program emphasizing supportive
preparation in the physical and biological
sciences appropriate to graduate, veterinary,
or professional study following graduation.
Dairy management is a popular program
among students who may be preparing to
manage a dairy farm or enter a related career.
Other students may elect a program oriented
toward economics and business in preparation
for a career in the poultry, dairy, meat-animal,
horse, feed, or meats industry. These are
examples of the flexibility of programs that
can be developed to meet a student’s career
interest related to animals.

It is recommended that students obtain
appropriate fieldwork or animal experience
during summers. Several special training
opportunities exist for highly motivated
students. Upperclass students whose
academic records warrant it may, by arrange-
ment with individual faculty members, engage
in research (either for credit or for Honors) or
assist with teaching (for credit). The Dairy
Management Fellows program offers an
equally challenging but different type of
experience for a highly select group of
students.

Applied Economics and Business
Management

The undergraduate program in applied
economics and business management is based
in the Department of Agricultural, Resource,
and Managerial Economics. Courses in
agricultural, resource, and managerial
economics are supplemented with others in
related areas such as computer science,
economics, sociology, history, government,
industrial and labor relations, hotel administra-
tion, consumer economics, animal sciences,
plant sciences, natural resources, mathematics,
and statistics.

Six areas of specialization are offered:

Agribusiness management is designed for
students who have a special interest in the
economics and management of businesses
that provide services for the agricultural sector
of the economy.

Agricultural and applied economics
provides a general program in the economics
of the agricultural sector and of resource use.
It is an appropriate major for those students
who (1) are interested in applied economics;
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(2) want to survey offerings in agricultural,
resource, and managerial economics, such as
management, marketing, economic develop-
ment, policy, and environmental and resource
economics; and (3) want to prepare for
graduate work in agricultural economics. It is
an appropriate option for those interested in
the application of the principles of economics
to problems in both the public and private
sector.

Business management and marketing
applies the principles of economics and the
tools of management to prepare students for
careers in business. Special emphasis is given
to developing decision-making skills and to
the study of the structure and practices of
business institutions. Market analysis, sales,
banking, merchandising, production manage-
ment, and general business management are
careers for which students may prepare.

Environmental and resource economics
provides training for students interested in
applying economic concepts to problems of
the environment and resource use. This
specialization is a good option for those
wishing to take positions as analysts with
agencies that have environmental responsibil-
ity or face environmental regulations.

Farm business management and finance is
intended for students with farm experience
who are interested in farming, farm manage-
ment, or farm finance careers, in such
positions as agricultural lenders, extensions
specialists, or consultants.

Food-industry management is designed for
students interested in management or sales

positions with the processing, manufacturing,
or distribution segments of the food industry.

All of these areas of specialization can provide
a strong foundation for graduate work. In
planning a course schedule, students must
work closely with their faculty adviser. Each
area of specialization has its own unique set
of required and recommended courses, yet all
the areas have enough flexibility to satisfy the
interests and abilities of each individual
student.

Biological Sciences

Biology is a popular subject at many
universities for a variety of reasons: Itis a
science that is in an exciting phase of
development; it prepares students for careers
in challenging and appealing fields such as
human and veterinary medicine, environmen-
tal sciences, and biotechnology; and it deals
with the inherently interesting questions that
arise when we try to understand ourselves
and the living world around us. Many of the
decisions we face today deal with the
opportunities and problems that biology has
put before us.

The major in biological sciences at Cornell is
offered by the Division of Biological Sciences
to students enrolled in either the College of
Agriculture and Life Sciences or the College of
Arts and Sciences. Student services in the
division’s Office for Academic Affairs and the
Behrman Biology Center are available to
students from either college.

The biology major is designed to enable
students to acquire the foundations in physical
and life sciences necessary to understand
modem biology and to pursue advanced
studies in a specific area of biology. Programs
of study include animal physiology, biochem-
istry, cell biology, ecology and evolutionary

biology, general biology, genetics and
development, microbiology, neurobiology and
behavior, and plant biology. A special
program of study is available for qualified
students with an interest in nutrition. Students
interested in the marine sciences may consult
the Cornell Marine Programs Office (G14
Stimson Hall, 255-3717) for academic advice
and career counseling. For more details about
the biology curriculum see the section in this
catalog on the Division of Biological Sciences.

Biometry and Statistics

Biometry is the application of mathematical
and statistical techniques to the life sciences.
Statistics is concerned with quantitative
aspects of scientific investigation: design,
measurement, surrimarization of data, and
drawing conclusions based on probability
statements. Students with ability in mathemat-
ics and an interest in its applications will find
this a rewarding and challenging major.

The work of a statistician or biometrician can
encompass research, teaching, consulting, and
computing in almost any mix and in a wide
variety of applications. Opportunities for
employment are abundant in universities,
government, and businesses ranging from
large corporations to small consulting firms;
salaries are usually excellent.

While satisfying course requirements for a
major in biometry and statistics, students can
also take a wide variety of courses in other
disciplines. In fact, students are encouraged
to take courses in applied disciplines such as
agriculture, biology, economics, and the social
sciences that involve numerical data and their
interpretation.

Students majoring in this area are required to
take at least two computer science courses
(e.g., Computer Science 100 and 211),
mathematics courses (at least three semesters
of calculus), and Biometry and Statistics 101,
102, 200, 215, 408-409, 417, 601-602, and 607,
and Industrial and Labor Relations 310.
Experience gained through summer employ-
ment or work as an undergraduate teaching
assistant is highly recommended. Students
should contact StevenJ. Schwager for
information.

Communication

A generation ago, college supposedly
prepared you with the knowledge and skills
you would need for your entire career. Today
we know that the single most important thing
we can prepare you for is change. The
amount of information the public receives and
is expected to understand is increasing
exponentially. Communication is taking a
more central role in science, technology,
business, and public policy. Increasingly,
government, industry, and special interest
groups rely on communication specialists to
aid in managing information—collecting,
sorting, interpreting or reinterpreting,
summarizing, and making information
understandable and accessible to the general
public, to interest groups, and to
decision-makers in organizations. Effective
information management requires a thorough
understanding of the communication process.

When you graduate from our department, you
will be better at the basic communication
skills of speaking, writing, and listening.
Equally important, as a communication major
you will also understand:
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= communication processes, such as how
communication influences attitudes,
opinions, and behaviors

how communication systems work in our
society and in others

= how to apply your understanding of
communication to solving problems in
science, government, industry, health, and
education.

The communication major is a program with a
strong core (eight courses) of contemporary
communication knowledge, theory, and
practice. Required freshman courses are:

Fall semester:

Comm 120 Contemporary Mass Communica-
tion

Comm 121
Spring semester:

investigating Communication

Comm 116 Communication in Social
Relationships

Comm 117 Writing about Communication

This set of courses will provide you with a
basic understanding of communication and
the communication process. The courses also
provide a unique opportunity to link practical
application (such as writing and critical
analysis) with up-to-date research and
knowledge about communication.

During the sophomore year, you will take:
Fall semester:

Comm 201 Oral Communication

Comm 230 Visual Communication
Spring semester:

Comm 253 Information Gathering and

Presentation

Comm 282 Communication Industry
Research

After completing the eight courses in the core
curriculum, all majors take an additional six
courses (18 credits) in communication. You
can choose to concentrate your advanced
study in one of four focus areas:

Communication in the Life Sciences.
(Studies of the impact of communication
on environmental, health, science and
agricultural issues, as well as public
perceptions of risk.)

= Communication Planning and Evaluation.
(Development of communication plans to
solve problems for individuals or for
organizations and evaluating the success
of these plans.)

= Communication as a Social Science.
(Study of communication research and
methods with emphasis on communica-
tion as a social science discipline.)

< Communication Systems and Technology.
(Principles of how we use communication
technologies and how we are influenced
by these technologies.)

Detailed information on the distribution of
courses is available from the department.

In designing the communication major, the
faculty of the department has kept in mind the
need for students to understand contemporary
research-based knowledge about communica-
tion as well as their need to be competent
communicators in the workplace and within
society at large. Both are critical to successful
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careers and enlightened citizenship in the
twenty-first century.

Education

The focus of the Department of Education is
on the improvement of teaching and learning
within school and nonschool settings, as well
as on the role of education in society.
Students study concepts and develop
competencies necessary to analyze educa-
tional situations critically and to plan,
implement, and evaluate educational
programs. Study at the undergraduate level is
structured around a core curriculum:

< An introductory course in current
educational issues (Education 101)
(3 credits)

= Course work in the social, philosophical,
psychological, and social foundations of
education (e.g., Education 271, 311, 317,
370, 378, 472, 477) (12 credits)

= Supervised field experience (e.g.,
Education 240 for non-majors and
Education 420 for majors) (1—4 credits)

= A capstone course to integrate the
students’ undergraduate experience
(Education 495) (2 credits)

Three specializations and three certification
programs are available within the department.

Agricultural, extension, and adult
education. Agricultural, extension, and adult
education is a program that combines
preparation in both the agricultural and social
sciences. The program prepares students for
teaching careers in agriculture, science, and
technology in public schools, the Cooperative
Extension service, and extension and adult
programs of agricultural businesses, govern-
ment agencies, and a variety of private and
not-for-profit organizations. Students take a
college program that includes a balance of
courses in education as well as courses in a
technical area of agriculture/biotechnology,
community/economic development, natural
resources, human ecology, or communication.
Education courses prepare students to succeed
as educators in a broad range of careers.
Courses are selected to develop professional
leadership and teaching competence. Students
may elect to focus their study on one or more
of these areas: agricultural education,
extension education, or adult education. As an
alternative, students may elect to major in one
of the college’s technical departments and
develop a complementary program of study in
one or more of the three areas of agricultural,
extension, and adult education. Further
information is available from the agricultural,
extension, and adult education coordinator,
Kennedy Hall (Tel: 607-255-7755).

Educational psychology. Studies in
educational psychology have traditionally
focused on teaching and learning in schools.
Yet schools are only one location in which
learning and teaching take place. An
undergraduate emphasis in educational
psychology at Cornell applies principles of
teaching and learning to educational
enterprises, broadly defined.

While graduate study is required for many
careers in psychology, an undergraduate
emphasis in educational psychology provides
excellent preparation for graduate work or for
many post-baccalaureate positions. Educa-
tional psychologists develop and/or supervise
training programs in business, industry, the
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military, and government; design and evaluate
curriculum and instructional materials for
publishers; develop tests for educational and
professional associations; evaluate social
programs; work in human resource manage-
ment; and conduct applied research for
educational research organizations.

Students interested in concentrating their
studies in educational psychology complete a
total of 20-25 hours in educational psychology
and related courses. Working with a faculty
adviser, a student may design a program in
one of a variety of applied areas: Instructional
Systems Design and Development; Human
Relations; Individual and Social Development;
or the Educational Psychology of Human
Development.

Students interested in careers in educational
psychology should apply for admission to the
Department of Education. For more informa-
tion regarding a concentration in educational
psychology, contact: Coordinator, Educational
Psychology Program, Education Department,
Kennedy Hall (Tel: 607-255-9258).

General education. The concentration in
general education is appropriate for students
seeking a solid foundation in the disciplines
underlying the education professions.
Students will take courses in areas such as the
art of teaching, philosophy of education,
social foundations of education, curriculum
and instruction, statistics and research design,
the instructional applications of microcomput-
ers and related areas. Graduates of the
concentration in general education may
continue their studies in various areas of
education or pursue careers in educational
and human resource areas in business and
industry, the human services, or government
agencies. There are growing opportunities for
employment of education graduates in the
human resource management areas of
agribusiness firms. Further information about
the general undergraduate education is
available from the undergraduate coordinator
(Tel: 607-255-9269).

Teacher Certification

Students at Cornell may pursue secondary,
grade 7-12 teaching credentials in agricultural
education or a technical field of agriculture,
mathematics, biology, chemistry, physics,
earth science, and general science.

Agriculture. Students completing the
registered program as undergraduates in
agriculture are eligible to teach agricultural
subjects, introduction to occupations,
occupational science or math, and introduc-
tory technology for grades 7 and 8. Passing
scores on the National Teacher Examination
(NTE) or New York State Teacher Certification
Exam (NYSTCE) and one year of agricultural
work experience are required for provisional
certification, which is valid for five years. The
master’s degree required for permanent
certification is offered through graduate study
at Cornell. Students who complete the
required course work may also be dual-
certified to teach selected science subjects and
work as a work experience coordinator
through direct application to the State
Education Department. For more information,
contact the coordinator for teacher certifica-
tion (Tel: 607-255-9255).

Science and Mathematics. Students
completing the registered program in science
and mathematics may pursue secondary
teaching credentials in biology, chemistry,

earth science, general science, mathematics,
and physics. Students can begin the program
as Cornell juniors or seniors by completing
their undergraduate major in their subject
matter and five courses in education. Students
from all Cornell colleges may apply. In a year
of graduate study, students do student
teaching and take additional math and/or
science courses. Students may also begin their
studies as graduate students. Typically, they
will need three semesters of study to complete
the Master of Arts in Teaching (M.A.T.), or at
least four semesters of study to complete a
Master of Science (M.S.). The M.S. degree
requires a research thesis and usually takes
four semesters. Either degree can be used to
satisfy state requirements for permanent
certification. Both degrees include graduate-
level study in mathematics and the sciences.
A special 12-month MAT is available for
individuals who have an extensive back-
ground in science but need course work in
education and student teaching to be eligible
for teaching certification. Students who
complete any graduate program option after
passing NYSTCE, are eligible for provisional
New York State certification. After completing
two years of successful teaching and passing
the state Content Specialty Test, MAT students
receive permanent New York State certifica-
tion. Students who have completed a
bachelor’s degree may begin the certification
program at the graduate level. For more
information, contact the coordinator for
teacher education (Tel: 607-255-9255).

Administrator Certification

In the process of earning a Ph D. in education,
graduate students may also earn New York
State certification as a school district adminis-
trator. This certificate is normally required of
all candidates for a district-level position as a
school administrator (e.g., superintendent,
curriculum director, etc.). The certificate also
makes its holder eligible for building-level
positions as principal and vice principal. New
York State certification as a school administra-
tor is usually recognized in other states.

The program is unique in that it is specifically
jdesigned to prepare administrators for small
and rural school districts. Course work, the
internship, and the doctoral dissertation are all
oriented toward addressing the practical
problems that characterize such districts and
to prepare candidates to assume a leadership
position in them. To earn certification, a
student must complete at least one year of
full-time, on-campus study followed by a
one-year, half-time administrative internship in
a cooperating school district. To be eligible
for this program, students should possess the
equivalent of a master’s degree, have a
satisfactory graduate and undergraduate
record, and three years of teaching experi-
ence. For more information, contact the
coordinator for Administrator Certification
Program (Tel: 607-255-7758).

Entomology

The entomology curriculum provides students
with a basic background in biological and
environmental sciences, with a special
emphasis on the study of insects. Majors may
pursue graduate studies in entomology or
related sciences upon completion of the B.S.
degree. Alternatively, students may immedi-
ately begin careers in various aspects of basic
or applied insect biology including integrated
pest management, insect pathology, environ-



mental assessment, medical or veterinary
entomology, insect toxicology, apiculture,
insect systematics, or insect ecology. Because
of the diversity of career options, the major
includes a common core of requirements
allowing flexibility in electives selected by
students in consultation with their advisers.

Specific requirements
Basic Sciences

One year of college mathematics, including
a course in calculus, may substitute
statistics and biometry

One semester of physics

Chemistry 206-208 or 207-208

Chemistry 257 (organic)

General Biology

Introductory Biology

Biological Sciences 281 (Genetics)

Biological Sciences 387 (Evolutionary
Biology)

A choice of one: Biological Sciences 261
(Principles of Ecology) or Biological
Sciences 330 or 331 (Principles of
Biochemistry)

Entomology

Entomology 212 (Insect Biology)

A choice of two:
Entomology 322 (Insect Morphology)
Entomology 331 (Insect Systematics)
Entomology 483 (Insect Physiology)

Students must also enroll in at least two
additional entomology courses offered at the
300-400 level on more specialized topics.

Food Science

The mission of the Food Science Program is to
educate students for careers in food science
and technology. Graduates are prepared for
entry level positions in industry, government,
and research organizations or for advanced
study in food science and related disciplines.
Food scientists qualify for satisfying careers
which focus on ensuring the sustainable
availability of a safe, nutritious, affordable,
and high quality food supply for people
throughout New York State, the nation, and
the world.

Students choose one of five specialization
options: 1) Basic Food Science, 2) Food
Engineering, 3) Food Processing, 4) Food
Industry Operations and Management,

5) Food Biotechnology. The first three
options meet minimum curriculum standards
set by the Institute of Food Technologists, the
premier professional society for food
scientists. Students choose an option based
on individual interests and career goals.

The first two years of the program are focused
on establishing a solid background in the
physical and biological sciences, math, and
communication. Required courses include
chemistry (intro and organic), biology,
microbiology, calculus, physics, freshman
seminar, food science, and nutrition. The
second two years emphasize the application
of basic science and technology to the
processing, storage, distribution, marketing,
and final preparation of foods. Required
courses include Food Engineering Principles,
Unit Operations in Food Manufacturing, Food
Safety Assurance, Food Chemistry, Sensory
Evaluation of Foods, Food Microbiology, and
Statistics. Students choose electives to satisfy
college distribution requirements and
individual interests.

Students are strongly encouraged to partici-
pate in research supervised by a faculty
member and/or to work as an intern in a food
company during summers. Most faculty in the
department have active research programs and
welcome participation by undergraduate
students. Students may receive academic
credit or wages for undergraduate research on
campus. Many food companies recruit on
campus for their summer internship programs.
These internships are excellent opportunities
for students to gain experience and establish
contacts for future employment.

A state-of-the art food processing and
development laboratory, a full-scale dairy
plant, and extensive laboratory facilities are
available on campus for training, research,
and employment.

Landscape Architecture

Landscape Architecture focuses on the art of
landscape design as an expression of cultural
values combined with the natural processes of
the ambient environment. The program’s
unique place within the university promotes
interaction among the areas of horticulture,
architecture, and city and regional planning.
The program is co-sponsored by the colleges
of Agriculture and Life Sciences and Architec-
ture, Art, and Planning.

The course of study prepares students
intellectually, technically, artistically, and
ethically for the practice of landscape
architecture. The curriculum focuses on
graphic communication, basic and advanced
design methods, landscape history and theory,
plant materials, construction technology, and
professional practice. Design studios deal
with the integration of cultural and natural
systems requirements as applied to specific
sites at varying scales. Projects range from
urban design and housing to parks and
garden design.

Landscape Architecture offers two professional
degree alternatives: a four-year bachelor of
science degree administered through the
College of Agriculture and Life Sciences; a
three-year Master of Landscape Architecture
degree administered through the Graduate
School for those who have a four-year
undergraduate degree in another field. Both
of these degrees are accredited by the
Landscape Architecture Accreditation Board
(LAAB) of the American Society of Landscape
Architects. The major in each degree is
composed of several parts: core courses
related to professional education in landscape
architecture, a concentration in a subject
related to the core courses, and free electives.

The department also offers a two-year Master
of Landscape Architecture Advanced Degree
Program administered through the Graduate
School, for those with accredited degrees in
Landscape Architecture or Architecture. The
two-year program entails core courses in the
discipline and the development of concentra-
tions in subject matter areas such as landscape
history and theory, landscape ecology and
urban horticulture, the cultural landscape, site/
landscape and art, or urban design.

In addition, an undergraduate concentration in
the American Cultural Landscape is available
for nonmajors.
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Dual Degree Options

Graduate students can earn a Master of
Landscape Architecture and a Master of
Science (Horticulture) or a Master of City and
Regional Planning simultaneously. Students
need to be accepted into both fields of study
to engage in a dual degree program and must
fulfill requirements of both fields of study.
Thesis requirements are generally integrated
for dual degrees.

Study Abroad

The faculty encourages study abroad and has
two formally structured programs. The
Denmark International Study (DIS) program is
available primarily to senior undergraduates
and third year graduates in the fall semester
and is administered through Cornell Abroad.
The Rome Program is made available to
undergraduates and graduate students through
the College of Architecture, Art, and Planning.

Bachelor of Science Landscape Architec-
ture Degree Sequence:

First Year
Fall Term

*LA 141, Grounding in Landscape
Avrchitecture

tBiological sciences elective

Credits

fPhysical sciences elective
fSocial sciences or humanities elective

W W W W w

fWritten or oral expression elective

Spring Term

*LA 142, Grounding in Landscape
Architecture

tBiological sciences elective
fSocial sciences or humanities elective
fWritten or oral expression elective

W W W w s

fPhysical sciences elective

16

Second Year
Fall Term

*LA 491, Design and Plant Establishment
in the Urban Environment

*LA 201, Medium of the Landscape
tBiological Sciences elective
fSocial Sciences or Humanities elective

*HORT 335, Woody Plant Materials for
Landscape Use 3

Spring Term

*LA 202, Medium of the Landscape 5
*LA 315, Site Engineering | (1st 7 weeks) 2
eHistorical studies 3
tWritten or oral expression elective 3
fPhysical sciences elective 3
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Third Year
Fall Term

*LA 301, Integrating Theory andPractice
*LA 316, Site Engineering Il (2nd 7 weeks)
*LA 317, Site Construction | (1st 7weeks)
'Historical studies

w NNNo

*LA 480, Principles of Spatial Design and
Aesthetics 3

Spring Term

*LA 302, Integrating Theory andPractice
=<«Concentration

(Free elective

=L A 318, Site Construction Il (2nd7 weeks)

N W o Ul

16

Fourth Year
Fall Term

“Concentration
(Social sciences or humanities elective
(Free elective

(Optional landscape architecture study 12
abroad semester in Denmark or Rome)

Spring Term

*LA 402, Urban Design in Virtual Space
=<=Concentration

< A412, Professional Practice

(Free elective

B

Summary o fcredit requirements

=Specialization requirements 56
(Distribution electives 39
(Free electives 10

«'Concentration 15
120

Master of Landscape Architecture (M.L.A.)
License Qualifying Degree

Requirements of the three-year ML A
curriculum include 90 credits, 6 resident units
of satisfactory completion of the core
curriculum courses, and a thesis or a capstone
studio.

First Year

Fall Term Credits

*LA 505, Graphic Communication | 3

*LA 480, Principles of Spatial Design

and Aesthetics

‘LA 501, Composition and Theory 5

*HORT 335, Woody Plant Materials for

Landscape Use 3

=LA 491, Design and Plant Establishment in

the Urban Environment 3
17
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Spring Term

LA 502, Composition and Theory 5

<Historical Studies 3

='Concentration 3

*LA 615, Site Engineering | (1st7 weeks) 2

(Free elective 3
16

Second Year

Fall Term

=LA601, Integrating Theory andPractice 5

*LA 616, Site Engineering Il (2nd 7 weeks) 2

<L A617, Site Construction | (1st7weeks) 2

eHistorical Studies 3

=<=Concentration 3

Spring Term

*LA 602, Integrating Theory and Practice 5

<A 618, Site Construction 11(2nd 7 weeks) 2

<Historical Studies 3
6

ee=Concentration

16
Third Year
Fall Term
=LA 590, Theory Seminar
*LA 701, Urban Design and
Planning 5
(Free elective 3
=<«Concentration 3
14
Spring Term
=LA 800, Master’s Thesis in Landscape
Architecture 9
or *LA 702, Advanced Design Studio 5
<A 412, Professional Practice 1
(Free elective(s) 6
12 or 16
Summary o fcredit requirements
«Specialization requirements 63 or 67
"Concentration 15
(Free electives 12 or8
90

Master of Landscape Architecture
Advanced Degree Program. The two-year
Master of Landscape Architecture (M.LA./
A.D.) program serves to broaden and enrich
undergraduate education in design by
providing an expanded educational experi-
ence to those who are technically skilled.
Applicants are therefore expected to hold a
Bachelor’s Degree in Landscape Architecture
or Architecture from an accredited program.

The objective of the two-year (M.L. A./AD.)
program is to develop specializations for
individuals who may wish to teach, practice,
or conduct applied research in landscape
architecture. Students are permitted some
flexibility in establishing programs that take
full advantage of the teaching and research
resources of the university.

Students admitted to the two-year M.LAZ/AD.
program are required to complete 60 credits
of course work as approved by the members
of their graduate committee. This must
include at least two advanced studios, a
graduate seminar, a concentration, and a
thesis.

Undergraduate Concentration for Non-
Majors

Students outside the professional program
may choose the undergraduate concentration
in the American Cultural Landscape to
complement their major. The courses center
on the landscape as an object, something to
be studied for its own sake, and as a subject,
as a means to understand society and its
relationship to natural systems and diverse
cultures. The cultural landscape includes its
visible elements as well as perceptions and
cultural ideas and values. The concentration
consists of four courses, two required and two
electives. Students may petition to substitute
one course in the electives list. Direct
inquires to professors H. Gottfried or

S. Baugher.

Required.
Visual Studies (choose one):

Arch 11 Introduction to Architectural
Design (4 cr)

Art 121 Introduction to Painting (3 cr)
Art 141 Introduction to Sculpture (3 cr)
Art 151 Introduction to Drawing (3 cr)
Art 158 Conceptual Drawing (3 cr)

Art 159 Life and Still-Life (3 cr)

Art 161 Photography | (3 cr)

DEA 101 Design I: Fundamentals (3 cr)
DEA 114 Drawing (3 cr)

LA 141 Grounding in Landscape Architec-
ture (3 cr)

The Landscape

+LA 282 The American Landscape (3 cr)
Electives (choose two):

+LA 261 Urban Archaeology (3 cr)

+LA 262 Laboratory in Landscape
Archaeology

+LA 360 Pre-Industrial Cities and Towns of
North America (3 cr) offered alternate
years [1997-98/1999-2000]

LA 363 American Indians, Planners, and
Public Policy (3 cr)

LANAR 525 History of American Landscape
Architecture (3 cr)

LA 569 Archeology in Preservation Planning
and Design (3 cr) offered alternative
years [1997-98]

+Distribution Elective

Natural Resources

The undergraduate curriculum is designed to
provide an enduring and broadly applicable
education. The focus of study is on the
systems that yield our renewable natural
resources (water, forests, fish, and wildlife)
and includes emphasis on both the ecological
and human dimensions of resource manage-
ment. Students are encouraged to understand
the scientific, ethical, and societal basis for the
protection and management of renewable



resources through the application of ecologi-
cal principles and knowledge of social needs.

Required Core Curriculum

Students who desire to graduate with a
specialization in Natural Resources are
expected to complete, as a minimum, the
courses specified in the following two-part
Core Curriculum. First is a broad group of
courses taken primarily outside the depart-
ment, which, as their presentation suggests
(Groups A-D), also fulfill this college’s course
distribution requirements described on page
30.

Group A - Physical Sciences Total Hours
Mathematics—2 courses 6-8
Chemistry—2 courses 7-8

Group B - Biological Sciences

Introductory biology (BIOG 101-104 or
105-106)—8 cr. hours 8

General ecology—1 course 4
Group C - Social Sciences

3 credits in addition to
3 credits in economics 6

Humanities

6 credits in addition to a course in
“normative” ethics (NTRES 407, 411
or PHIL 241, 246, or 247) 9

Group D - Written and Oral Expression
Freshman Writing Seminars—2 courses 6
Oral communications—1 course 3

Courses outside the Distribution Groups
Statistics— 1 course 3

Computer applications
or programming—1 course 3

The Core Curriculum’s second portion is
composed entirely of courses offered by the
Department of Natural Resources; a minimum
of 19 hours in department courses is required.

YEAR 1 TotalHours
One of 2 introductory courses: 3
NTRES 100 Principles of Conservation

(Fall, 3 cr.)
NTRES 201 Environmental Conservation
(Spr., 3 cr.)

YEAR 2
both courses listed:

NTRES 210 Introductory Field Biology
(Fall, 4 cr.) 4

NTRES 253 Applied Ecology and
Ecosystem Management (Spr., 3 cr.) 3

YEARS 3 AND 4

At least 9 credit hours from selected upper-
level courses, with a minimum of 3 credit
hours in ecology and 3 credit hours in
management emphasis. Consult the current
course list in G12 Femow Hall for courses
meeting this requirement.

Students pursuing this specialization have
remaining approximately 40 credit hours
available to develop one or more concentra-
tions of their choice within or outside this
field.

Students who wish to do so may specialize
further in natural resource ecology and
managefnent (including wildlife, fishery,

forest, and aquatic sciences), or natural
resource policy, management, and human
dimensions.

Opportunities for field-oriented studies are
available at Cornell's nearby Arnot Teaching
and Research Forest, the Cornell Biological
Field Station on Oneida Lake near Syracuse, as
well as at numerous natural areas near
campus. An honors program is available for
qualified students.

Students should seek relevant work experi-
ence to complement their academic studies.

Nutrition, Food, and Agriculture
Nutritional sciences draws upon chemistry,
biology, and the social sciences to understand
complex relationships among human health
and well-being, food and lifestyle patterns,
food and agricultural systems, and social and
institutional environments.

The program in nutrition, food, and agricul-
ture provides students with strong training in
human nutrition in the context of an
understanding and appreciation of the
agricultural and life sciences. The program
responds to the growing and important
interrelationships between human nutrition
and the agricultural and life sciences.
Growing public interest in health and nutrition
has placed new demands upon food
producers, processors, and retailers. The
problems of hunger and malnutrition in the
United States and abroad require that
nutritionists work together with specialists in
areas such as agricultural economics, food
production, and rural sociology. Advances in
biotechnology provide researchers with new
ways to understand human nutritional
requirements and the regulation of human
metabolism.

Nutrition, food, and agriculture majors
complete a core set of requirements and
choose elective courses in the areas of their
particular interest. The core curriculum
includes introductory chemistry and biology,
organic chemistry, biochemistry, physiology,
and mathematics. Students complete five
courses in nutritional sciences: NS 115
Nutrition and Health: Concepts and Contro-
versies, NS 245 Social Science Perspectives on
Food and Nutrition, NS 345 Nutritional and
Physicochemical Aspects of Foods, NS 331
Physiological and Biochemical Bases of
Nutrition, and NS 332 Methods in Nutritional
Sciences. In addition, students select a
minimum of three advanced courses in
nutritional sciences as well as elective courses
in the broad areas of food production and
processing, food and agricultural policy, the
life sciences, environment and natural
resources, communication, and education.

All majors have faculty advisers in the Division
of Nutritional Sciences with whom they meet
regularly. Advisers help students plan course
schedules and help find opportunities for
special study or experiences outside the
classroom.

Many students engage in laboratory or field
research with a faculty member for academic
credit. The honors program is designed for
academically talented students who are
interested in research. Honors students
conduct independent research projects under
the guidance of a faculty member and prepare
an honors thesis. Many students participate in
field experiences for credit during the
academic year or summer. Placements in
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laboratories, industries, or community
agencies are possible.

The major in nutrition, food, and agriculture
can lead to many different career paths. By
supplementing the core requirements with
courses in different areas, students can
prepare for jobs in industry, government, or
community agencies in the United States or
abroad. The major is excellent preparation for
graduate study in a variety of fields.

The Division of Nutritional Sciences is
affiliated with both the College of Agriculture
and Life Sciences and the College of Human
Ecology. Most of the Division faculty
members work in Savage-Kinzelberg Hall and
Martha Van Rensselaer Hall. In addition to
housing offices, classrooms, and seminar
rooms, these buildings contain research
facilities, specialized laboratories, a human
metabolic research unit, and computer
facilities. The nutritional sciences Learning
Resource Center in Martha Van Rensselaer
Hall is used by students for study and small
group discussion. The center contains class
materials, computers, audiovisual aids and
supplementary books and periodicals for
independent study and special projects.

For additional information about the nutrition,
food, and agriculture program, contact the
Division of Nutritional Sciences Academic
Affairs Office, 335 MVR, 607-255-2628.

Plant Sciences

Plant sciences students can specialize in plant
biology, plant genetics and breeding, plant
pathology, plant protection, or horticultural
sciences, including floriculture and ornamental
horticulture, and fruit and vegetable science.
Students with well-defined interests upon
arrival at Cornell can specialize in one of
these programs beginning as freshmen.
Others may prefer to start in the general plant
sciences curriculum and specialize after
exploring the program offerings.

Plant sciences is a multidepartmental program,
sponsored by the Department of Plant
Breeding in Emerson Hall, and the Depart-
ments of Floriculture and Ornamental
Horticulture, Fruit and Vegetable Science,
Plant Pathology, and the Section of Plant
Biology, all located in the Plant Science
Building.

General plant science is intended for
students whose interest in studying plants has
not yet centered on any one of the specializa-
tions within the area. Students may continue
with this option throughout their undergradu-
ate years, particularly if they are likely to be
interested in and qualified for advanced
studies beyond the bachelor’s degree.
Students who plan to seek employment upon
graduation may prefer to specialize. There
are, however, excellent opportunities for
general plant science graduates' at the
bachelor’s degree level in the service and
supply industries, as Cooperative Extension
agents, as teachers, and as research techni-
cians.

More than one hundred courses are offered
that deal directly with some area of plant
science. Other courses relating to plant
science are offered in other departments. In
addition, an interest in plant science may be
combined with another specialization, such as
agricultural and biological engineering,
education, statistics, international agriculture,
food science, or agricultural, resource, and
business management.
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Undergraduates are encouraged to obtain
practical experience, which may involve
internship and/or research under the direction
of a faculty member or work in a commercial
industry, research institute, botanical garden
or arboretum, nursery, greenhouse, or farm
operation. Departments will assist students in
finding positions that will provide useful
experience.

Floriculture and ornamental horticulture
applies principles of plant science and
business management to the production and
marketing of florist, nursery, and turfgrass
crops, as well as to the selection and
management of plants in both indoor and
outdoor landscapes. Programs prepare
students for careers at the professional and
managerial levels in horticultural business,
landscape management, botanical gardens and
arboreta, research, teaching, communications,
and extension and public education.

The core curriculum consists of the following
courses:

BIO G 109 and 110, Biological Principles or
an equivalent course

CHEM 206 or 207 and 208 or an equivalent
course

HORT 101, Introduction to Horticultural
Science

HORT 102, General Horticulture

HORT 230, Woody Plant Materials

HORT 243, (BIO PL 243), Taxonomy of
Cultivated Plants

HORT 300 and 301, Garden and Interior
Plants | and 1l

HORT 400, Principles of Plant Propagation

BIOPL 241, Plant Biology (Introductory
Botany)

BIOPL 242, Plant Physiology (lecture)

BIOPL 244, Plant Physiology (laboratory)

SCAS 260, Introduction to Soil Science

ENTOM 241, Applied Entomology

PLPA 241, Plant Diseases and Disease
Management or PL PA 401, Basic Plant
Pathology

Although mastery of these subject areas is
considered essential for students planning to
enter a floriculture or landscape horticulture
career, justifiable exceptions to the core
curriculum may be granted by the student’s
adviser.

With permission of the adviser, a transfer
student may receive core curriculum credit for
similar courses taken at other institutions
provided that transfer credit is granted by the
College of Agriculture and Life Sciences. In
addition, all transfer students must complete a
minimum of 12 credits in floriculture and
ornamental horticulture courses at Cornell.

No more than two of the following landscape
architecture courses may be included in this
12-credit requirement: LA 141, 142, 282, 315,
316, 317, 318, 410, 480. No other landscape
architecture or freehand drawing courses may
be applied to the requirement because they
do not contain horticultural subject matter.

Students may select an area of emphasis in
either floriculture or landscape horticulture, or
they may study generally across the specializa-
tion. Concentration in floriculture prepares
students for careers in management of florist
and greenhouse crop production, crops in
controlled environment agriculture, and
wholesale- and retail-florist marketing.
Specialization in landscape horticulture trains
students for careers in nursery-crop produc-
tion, turfgrass management, golf course
management, exterior and interior landscape
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contracting and service, retail- and wholesale-
marketing of nursery products and services,
public and botanical garden and arboretum
management, urban horticulture, agroforestry,
arboriculture, and related areas. Some
students choose to pursue a general program
in floriculture and landscape horticulture
including courses in both areas. Similarly,
programs in horticultural business manage-
ment, research, teaching, extension and public
education, and communications/joumalism
may be arranged across two specialization
areas. Students wishing to prepare for
graduate study may develop a program in
basic sciences and their application in
horticultural science. Lists of recommended
courses for the areas of specialization are
available from student advisers and from the
undergraduate program coordinator.

Working with his or her faculty adviser, each
student will tailor a program to achieve
individual educational objectives in floricul-
ture, landscape horticulture, horticultural
business management, or general horticultural
science. A core of management courses also
is strongly recommended for students
planning horticultural business careers.
Students are also encouraged to take courses
in these areas: agricultural and biological
engineering, soil science, computer science,
ecology, entomology, geology, plant breeding,
plant pathology, plant physiology, oral and
written expression, plant taxonomy, and weed
science. Use of electives to pursue study in
the humanities and in other areas of special
interest to the student is encouraged.
Numerous opportunities to become familiar
with the horticultural industries and profes-
sions are provided through field trips, guest
lectures, undergraduate seminars, independent
or small-group study, optional internships, and
work-experience programs.

Questions concerning the undergraduate
curriculum, advising, and related manners
should be addressed to Associate Professor
Kenneth W. Mudge, Undergraduate Program
Coordinator, Department of Floriculture and
Ornamental Horticulture, 20 Plant Science
Building, Ithaca, New York 14853-5908;
telephone: 607-255-1794; e-mail:
kwm2@cornell.edu.

The department’s office is 20 Plant Science
Building. Departmental facilities include
classrooms and laboratories in the Plant
Science Building, greenhouse and laboratory
facilities at the Kenneth Post Laboratory, the
Test Garden, the Turfgrass Research Field and
Laboratory, and freehand drawing studios in
Mann Library.

Plant biology provides undergraduates with
preparation for graduate study in the plant
sciences that stresses basic, rather than
applied, research. In cooperation with an
adviser, each student plans a curriculum with
a concentration in basic sciences supple-
mented by courses in applied areas that seem
appropriate. Options include molecular
biology, plant physiology, plant biology,
genetics, cytology, organic chemistry,
biochemistry, anatomy, taxonomy, ecology
and evolution, and statistics. A core of
courses, including mathematics, plant biology
and physiology, and cytology, is strongly
suggested. However, different specialties
within plant biology afford a flexible
curriculum.

Plant genetics and breeding provides
undergraduates with (1) preparation for

graduate study leading to advanced degrees in
plant breeding and plant genetics and (2)
preparation for work in producing and
marketing plant varieties and making varietal
recommendations; for positions in seed
analysis, regulation, and quality control; and
for work in biotechnology laboratories.

In cooperation with an adviser, each student
plans a curriculum with a concentration in
basic sciences supplemented by courses in
applied fields best suited to his or her
individual goals. Options include plant
breeding and plant genetics; genetics,
cytology, and cytogenetics; statistics; organic
chemistry and biochemistry; plant anatomy,
ecology, taxonomy, and physiology; crop
production; plant pathology; entomology; and
molecular biology and biotechnology.

Students are encouraged to gain hands-on
experience in plant genetics and breeding by
conducting independent research under
direction of a faculty adviser and/or by
working for a faculty member on his/her
research. Field, greenhouse, and laboratory
facilities are available.

Plant pathology is the study of the causes of
plant diseases, the mechanisms of the
interactions of disease-causing agents and
plants, and the methods of preventing or
controlling plant diseases. For most students,
a concentration in plant pathology as an
undergraduate is preparation for graduate
study in plant pathology or another field of
plant science. However, this concentration
also prepares students for careers as technical
representatives for agribusiness, as Coopera-
tive Extension agents, as state or federal
regulatory agents, or as research technicians in
laboratories of plant pathology, mycology,
microbiology, and biotechnology.

Courses include chemistry, mathematics,
introductory biology, botany, plant physiol-
ogy, and introductory plant pathology.
Additional plant pathology courses and other
relevant courses from other fields are selected
according to the particular interests of the
student. Options include entomology; plant
breeding; pomology; vegetable crops;
floriculture and ornamental horticulture; and
soil, crop, and atmospheric sciences.

Plant protection is offered for students who
are interested in the management of plant
pests. It includes the study of insects,
diseases, weeds, vertebrate pests, and other
factors that prevent maximum crop produc-
tion. This concentration can prepare students
for careers in agribusiness, the agrichemical
industry, Cooperative Extension, pest
management consulting, state and federal
regulatory work, and a variety of other
technical positions. Although designed as a
terminal program for students desiring a
practical preparation in general plant
protection, this specialization can also provide
an adequate background far graduate work in
entomology, plant pathology, or weed
science.

The following subjects are considered
essential to the plant protection specialization:
botany and plant physiology, general ecology,
soils, crop science, and microbial ecology.
Additional courses in introductory entomol-
ogy, introductory plant pathology, plant
disease control, weed science, and integrated
pest management are recommended.

In addition, a number of other subjects
pertinent to plant protection are recom-
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mended, depending upon the student’s
interests: agricultural economics, agricultural
and biological engineering; soil, crop, and
atmospheric sciences; biochemistry; communi-
cation; pathology and entomology; general
physics; genetics; meteorology; mycology;
pesticides in the environment; and plant
anatomy. Employment involving practical
experience in plant protection between the
junior and senior years is encouraged. The
job may be on a farm, at an experimental
station, with an agrichemical company, or
with a regulatory agency.

Pomology (the science of fruit growing)
provides students with knowledge of the
scientific technology and the influence of
environmental factors on the production,
handling, and storage of deciduous fruit crops.
New York is a national leader in fruit
production.

Courses are selected by students in consulta-
tion with a faculty adviser. Flexibility in
programs makes it possible to establish a
course of study to fit the desired goals of
individual students. The diverse pomology
curriculum, complemented by courses in basic
sciences and arts and electives in a student’s
area of interest, prepares pomology majors for
a career in fruit production, agricultural
business related to the fruit industry, storage
and merchandising, or professional pomology.
Job opportunities for graduates can be found
in fruit production, marketing, sales and
service, research, teaching, and extension.

Vegetable crops is offered for students with
an interest in either applied or basic aspects of
vegetable production. The high value of
vegetables and their importance in the human
diet assures a continued demand for trained
personnel in all aspects of vegetable technol-
ogy. A flexible curriculum is provided to
prepare undergraduates for careers in a
diversity of fields, including: horticultural
research, teaching, extension, production,
processing, and marketing. A faculty adviser
assists individual students in the selection of
courses, which usually include: general
horticulture, soils, botany, vegetable types and
identification, vegetable production, and post-
harvest handling or marketing. Additional
course work depends upon the interest of the
student, and may include: vegetable
physiology; plant breeding; entomology; plant
pathology; weed science; ecology; soil, crop,
and atmospheric sciences; nutritional science;
agricultural economics; international agricul-
ture; and agricultural and biological engineer-
ing.

The vegetable industry is an economically
important component of agriculture in New
York and in the United States. Recently, there
has been increased interest in growing
vegetables in tropical countries. Exciting
challenges are facing the industry. Greater
awareness of environmental and health issues
is driving a change toward farming practices
that depend less upon agricultural chemicals
than in the recent past. New technologies are
being developed and implemented to help
growers make this change while remaining
profitable. Among these technologies are:
integrated pest management, genetic
engineering, breeding for insect and disease
resistance, low-input and organic cropping
systems, and cultural practices that improve
production efficiency and conserve agricul-
tural resources.

The Department of Fruit and Vegetable
Science has on-campus greenhouses and
laboratories as well as two research farms in
the Ithaca area that support our teaching
program. Students are encouraged to gain
hands-on experience growing vegetables and
to pursue their individual interests through
course work and by taking advantage of the
many resources available in the College of
Agriculture and Life Sciences.

Rural Sociology

Technological, economic, demographic, and
environmental changes are social processes,
and each has major impacts on individuals,
social groups, societies, and the international
order. At Cornell, rural sociology students
study these and other facets of social change
in both domestic and international settings.
Among the topic areas in which faculty
members in the Department of Rural
Sociology specialize are international
agricultural and rural development, commu-
nity and regional development and changes in
the United States, environmental sociology,
aging and the life course, sociology of
agriculture, rural industrialization and labor
markets, technology and social change,
population and development, political
economy, women in development, race and
ethnic relations, and research methodology.
Most courses provide background in both
domestic and international aspects of the
subject matter. Normally, students will
develop a specialization with either a
domestic or international emphasis by
choosing appropriate elective courses. All
students learn the theory and methodology of
sociology, and how to apply both to research
and policy in their subject areas.

Recognizing that students are concerned with
future career opportunities, the undergraduate
program emphasizes acquisition of skills as
well as general knowledge in preparation for
jobs or further study upon graduation.
Accordingly, students are expected to become
involved in the application of theory,
methodology, principles, and concepts in the
analysis of practical problems.

Rural sociology offers degree programs at
both the undergraduate and graduate levels
(B.S., MS., M.P.S,, or Ph.D.). These programs
are offered through the Department of Rural
Sociology and the Graduate Field of Develop-
ment Sociology, both of which are located in
Warren Hall. For many years, the department
and graduate field have been recognized as
among the top programs in the country, and
both are known for innovative program
orientations. The department is particularly
well known for providing instruction in
international as well as domestic aspects of
community and rural development, environ-
mental sociology, sociology of agriculture,
population studies, and other topics. Faculty
members in this department are committed to
both quality instruction and research
programs. Being located in a college of
agriculture, faculty members maintain strong
ties with the technical fields in the college as
well as with the International Agriculture
Program, the Biology and Society Program,
the Cornell Institute for Social and Economic
Research, the Community and Rural Develop-
ment Institute, the Gender and Global Change
Program, the Life Course Institute, the Rural
Development Program, the Hispanic Studies
Program, the Program on Science, Technol-
ogy, and Society, and the Center for Intema-
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tional Studies. Nearly half of the department
faculty are associated with one or more area
studies programs (the Southeast Asia Program,
South Asia Program, Latin American Studies
Program, East Asia Program, or the Institute
for African Development). Department
members also maintain working relations with
faculty in the Department of Sociology and
other social science units located in other
colleges at Cornell. Students are encouraged
to supplement their course work by electing
courses in these other departments and
programs, thereby rounding out their
educations by acquiring different perspectives.

The courses offered in rural sociology can be
grouped in three broad categories: develop-
ment sociology; population, environment, and
society; and social data and policy analysis.
All students majoring in Rural Sociology are
required to take five core courses: an
introductory course (R SOC 101), methods
(R SOC 213), theory (R SOC 301), social
stratification (R SOC 370), and a course in
statistics. Four elective Rural Sociology
courses are also required of all majors.

The focus area in development sociology
provides an understanding of the processes
and policies that influence social and
economic development in rural settings in
North America and low-income countries in
the developing world. Courses provide
background in the sociology of development
in both the advanced and developing
countries. Students normally select a set of
elective courses in which either domestic or
international development is emphasized.
These courses provide background in several
aspects of development sociology, including
(1) an understanding of the processes of
socioeconomic development in low-income or
Third World countries and training in the
formulation of strategies to enhance the
socioeconomic well-being of citizens of those
countries, (2) analysis of the social structures
and processes for development in
nonmetropolitan settings in the United States,
(3) analysis of the processes of agricultural
change and development in industrialized and
low-income countries, and (4) an understand-
ing of the processes of technological
development and change in agriculture and
other rural industries in developed and
developing countries.

Students are encouraged to complement
courses in the department with course work
in the history and economics of development,
area studies, and the policy sciences.

Courses in the population, environment,
and society focus area provide an under-
standing of (1) the causes and consequences
of the major components of population
change—fertility, mortality, and migration;
(2) the major patterns of population distribu-
tion and population characteristics in the
United States and the developing world;

(3) the relationships between social structure
and the biophysical environment; (4) the
relationships between population change and
natural resource utilization in development;
and (5) impacts of public policy interventions
on population size, growth and composition
or on natural resource availability and
environmental quality. Students normally
select the elective courses for the major in
such a way as to stress either population
studies or sociological aspects of natural
resources and the environment.
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Students are encouraged to complement
courses in the department with course work
in demographic methods, household analysis,
ecology and evolution, environmental studies,
natural resources, and policy sciences.

Courses in the social data and policy
analysis focus area provide (1) knowledge
of research methodology, statistics, and
computer applications, (2) an understanding
of social, economic, political, and historical
concepts essential for conducting meaningful
analyses of practical problems and issues
faced by organizations, communities, regions,
and states, and (3) knowledge and practice in
policy analysis. Students ordinarily select
electives in order to specialize in either policy
analysis or in a particular area of public policy
(international development policy, domestic
rural development policy, environmental
policy, or population policy, etc.).

Students are encouraged to complement
courses in the department with course work
in data collection and research design,
evaluation research, computing, and advanced
statistics.

Soil, Crop, and Atmospheric Sciences
The Department of Soil, Crop, and Atmo-
spheric Sciences provides instruction in five
specializations: atmospheric science,
agronomy, crop science, science of earth
systems, and soil science. Employment
opportunities are increased with practical
experience, and the faculty of the department
and the Career Development office of the
college are glad to help students search for
relevant summer jobs and internship
opportunities. Professional certification can
also be obtained in some of these specializa-
tions.

Atmospheric science is the study of the
atmosphere and the processes that shape our
weather. The core curriculum in meteorology
is designed to provide students with an
understanding of the fundamental physical
and dynamic properties and processes of the
atmosphere. All students are required to
complete a minimum of five semesters of
calculus; two semesters of physics; a semester
each of chemistry, computer science, and
statistics; and a sequence of eight courses
covering observational, general, theoretical,
and synoptic meteorology. Additional courses
are available for students interested in
specialized areas of meteorology. The
curriculum satisfies the basic requirements for
employment as a professional meteorologist
and provides a sound background for
graduate study or work in the numerous
specialized areas of meteorological science.
Students are encouraged to choose additional
course work in related or complementary
areas of interest, such as agriculture, biology,
computer science, mathematics, statistics,
physics, chemistry, or engineering.

Agronomy combines the study of crop
production and soil management. It provides
the student with a broad array of career
opportunities after completion of the B.S.
degree, including agricultural business,
extension service work, and farming.
Graduate school is also possible after a well-
planned program. Students should take at
least 12 credits of crops and 12 credits of soils
and design the remainder of their curriculum
to meet specific interests and goals. Some
students pursue a major in agronomy with a
concentration in international agriculture.
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Crop science is the application of basic
biological and ecological science to the
improvement and management of the world’s
main field crops used for human food and
livestock feed. Courses required include 18
credits of crops, 12 credits of plant biology,
and 6 credits of soils. Students who anticipate
a career in agricultural production or service
after completion of the B.S. degree should
take additional courses in economics,
communication, plant pathology, entomology,
and nutrition. Students planning graduate or
professional study beyond the bachelor’s
degree should take advanced course work in
organic chemistry and biochemistry, calculus,
physics, and statistics.

Science of Earth Systems integrates
atmospheric and soil science as well as other
earth studies to develop a scientific basis for
managing the basic resources of the planet.
This is an interdisciplinary program described
in detail elsewhere (see index).

Soil science is a basic discipline important in
ecology, engineering, agriculture, and
conservation. The curriculum in soil science
combines physical and biological training to
address critical issues in environmental and
agriculture management related to soils.
Students take 18 credits in soil science,
including 4 credits in the introductory course.
In addition, chemistry, mathematics, physics,
and microbiology are required, as well as

6 credits of crop science to satisfy the major.

Special Programs in Agriculture and
Lite Sciences

General Studies. The opportunity to develop
an independent major in General Studies is
available for students interested in pursuing a
general education in Agriculture and Life
Sciences. In consultation with a faculty
adviser, students may plan a sequence of
courses suited to their individual interests,
abilities, and objectives in an area not
encompassed by the existing programs. In
addition to the distribution and other college
requirements, this major may include a
concentration of courses in one of several
academic units of the college or university.

Students completing this major are often
planning a career in agriculturally related food
and service enterprises. Many of the fast-
growing occupations require the broad
perspective, the scientific and technical skills,
the attitudes and the analytical ability that a
general education fosters.

General Studies includes production agricul-
ture as well as technical work in the agricul-
tural and life sciences. Many biotechnology
concerns deal with aspects of agriculture,
especially plants, crops, and ecosystems in the
natural environment. A strong grounding in
biological sciences as well as knowledge of
the agricultural sciences is essential in this
rapidly growing field. Students should plan
basic course work in the major areas of study
in the college—animal sciences, plant
sciences, environment and technology,
agronomic sciences; biological sciences and
social sciences. Advanced courses may be
selected in these and other areas of individual
interest or career aspiration. A course of
study for a special program must be planned
with and approved by a college faculty
adviser. Information on the options and
names of faculty advisers prepared to advise
in special programs are available in the

Counseling and Advising Office, 140 Roberts
Hall.

International Agriculture provides students
with an understanding of the special problems
of applying basic knowledge to the processes
of agricultural development in low-income
countries. The student typically specializes in
a particular subject and works with an adviser
to plan a program oriented toward interna-
tional agriculture. The courses in International
Agriculture are designed to acquaint students
with the socioeconomic factors in agricultural
development, with the physical and biological
nature of tropical crops and animals, and the
various world areas for which study programs
exist. Study of a foreign language is required.

In addition to the college distribution
requirements, students in International
Agriculture must take a minimum of 30 credits
toward the major. A minimum of 7 credits in
International Agriculture and 8 credits in a
modem foreign language are required. The
other courses recommended are drawn from a
wide range of disciplines. The objective is to
familiarize students with the many facets of
agricultural development in low-income
countries. Students are encouraged to take
additional specialized courses in one of the
other program areas of the college.

ACADEMIC HONORS

The college encourages high academic
achievement and recognizes outstanding
students in several ways:

Dean’s List. Each semester, students are
recognized for academic excellence by
inclusion in the Dean’s List. Eligibility for the
Dean’s List in the College of Agriculture and
Life Sciences is determined by the following
criteria:

1) a minimum course load for the semester
of 12 letter-graded credits;

2) achievement of a semester GPA of at least
3.50; and

3) achievement of an ‘S’ grade, or a ‘C-’ or
better grade in each course (including
physical education), with no Incompletes.
Dean’s List will be granted retroactively if
students meet all the requirements after
successful course completion to make up
INC grades.

Bachelor of Science with Distinction.
Students who rank in the top 10 percent of
the college’s graduates on the basis of the
GPA for the last 60 credits completed at
Cornell will be graduated with distinction.

Bachelor of Science with Honors. Students
will graduate with a bachelor of science
degree with honors when, in addition to
having completed all the graduation require-
ments, they have satisfactorily completed the
honors program in their area of interest and
have been recommended for the degree by
the honors committee of that area. Special
requirements are given in the section on the
Honors Program.

Ho-Nun-De-Kah, founded in 1929, is the
undergraduate honor society of the College of
Agriculture and Life Sciences. Members are
recruited from the top 20 percent of the senior
class and top 10 percent of the junior class.

In keeping with the ideals of encouraging
scholarship, leadership, and citizenship,



members provide free tutoring and a variety
of service activities to both the college and the
community.

Gamma Sigma Delta is an honor society of
faculty and students in the Colleges of
Agriculture and Life Sciences, Human Ecology,
and Veterinary Medicine. The common bond
is promotion of excellence in work related to
the quality of our environment and life as it
relates to agriculture and the related sciences.
The Cornell chapter recognizes the academic
achievements of students, faculty, and alumni
of those colleges with nominations for
membership and with special awards. To be
eligible, seniors must be in the upper 15
percent of their major. Five juniors with the
highest grade point average in the college are
also nominated. Gamma Sigma Delta also
promotes academic excellence through
sponsorship of special programs in the three
colleges.

Phi Kappa Phi is an honor society that
recognizes outstanding scholarship in all
academic disciplines. Members are nominated
from among juniors, seniors, graduate
students, and faculty. Seniors must be in the
top 10 percent of their class, and juniors in the
top 5 percent of their class to be eligible.

Sigma Xi is an honor society that recognizes
outstanding achievements in research. It was
founded at Cornell University in 1886. Its
membership is selected mostly from graduate
students, faculty, and alumni who have made
“noteworthy achievement as an original
investigator in a field of pure or applied
science.” Seniors who have demonstrated
research aptitude with publishable indepen-
dent investigations are also eligible for
associate membership.

DESCRIPTION OF COURSES

Undergraduate and graduate courses in the
college are offered through the sixteen
academic departments and units and also
through the Divisions of Biological Sciences
and Nutritional Sciences.

Descriptions of undergraduate and graduate
courses are arranged by department, in
alphabetical order.

Graduate study is organized under graduate
fields, which generally coincide with the
departments. Graduate degree requirements
are described in the Announcement of the
Graduate School. Courses for graduate
students are described in the section on the
academic department that offers them.

INTERDEPARTMENTAL/
INTERCOLLEGE COURSES

American Indian Studies

American Indian Studies is the instructional
component of the American Indian Program.
It is a multidisciplinary program offering
course work that enhances students’ under-
standing of the unique heritage of North
American Indians and their relationship to
other peoples in the United States and
Canada. Students are challenged by such
topics as the sovereign rights of Indian
Nations and the contemporary relevance of
Indian attitudes toward the environment. The

program’s instructional core consists of
courses focusing on American Indian life from
pre-contact times to the present, and from the
perspectives of Native people as much as
possible. Core courses are supplemented by a
variety of offerings in several different
departments.

The American Indian Program offers a
concentration in American Indian Studies to
undergraduate students in conjunction with
their major defined elsewhere in the univer-
sity. The concentration will be earned upon
completion of five courses: American Indian
Studies 100 (enroll for Rural Sociology 100)
and American Indian Studies 175 (enroll for
Rural Sociology 175), plus three other courses
selected from the American Indian Studies
course listing, for a total of at least 15 credits.
Students choosing a concentration in
American Indian Studies should obtain
application materials from the AIP office in
300 Caldwell or consult with K. Shanley,
associate director of academic development,
American Indian Program, 300 Caldwell Hall.
255-8402 .

J. Mt Pleasant, Director; D.J. Barr, S. Baugher,
C. C. Geisler, D.J. Greenwood, J. Henderson,
B. Lambert, D. L Moore, K. Shanley,

D. H. Usner, R. W. Venables, K. Walkingstick

Until American Indian Studies courses are
entered into the registrar’s computer listing,
students should register for these courses in
the cross-listed department.

AIS 100 American Indian Studies: An
Introduction (enroll for Rural
Sociology 100)

Fall. 3 credits. S-U grades optional.

W 7:30-10:30 p.m. R. W. Venables.
This course provides a foundation for the
study of American Indians. Emphasis will be
placed on social, cultural, historical, educa-
tional, and human development. Guest
lecturers from Cornell’s staff and the Indian
communities and media presentations.

AIS 175 Issues in contemporary
American Indian Societies (enroll for
Rural Sociology 175)

Spring. 3 credits. S-U grades optional.
Lees, W 7:30-9:30 p.m.; sec, various times.
J. E. Barreiro.

Early American Indian history and the

postcontact period will be reviewed with an

emphasis given to developments since 1789-

Topics such as land claims, treaties, education,

mineral and water rights, social problems,

militant organizations, and civil rights will be
covered with guest lecturers and media
presentations.

AIS 209 Political History of American
Indians in the U.S. (enroll for History
209)

AIS 230 Cultures of Native North
America (enroll for Anthropology
230) °

AIS 260 Introduction to American Indian
Literatures (enroll for English 260)

AIS 261 Urban Archaeology (enroll for
Landscape Architecture 261)

[AIS 269 Topics in American Indian
Literature (enroll for English 260)]

[AIS 276 American Indian History
1500-1850 (enroll for History 276)]

AIS 277 American Indian History since
1850 (enroll for History 277)

INTERDEPARTMENTAL COURSES

[AIS 278 Native American Poetry (enroll
for English 278)]

AIS 318 Ethnohistory of the Iroquois
(enroll for Rural Sociology 318)

AIS 329 Indians, Settlers, and Slaves
in the early South (enroll for
History 329)

AIS 360 Preindustrial Cities and Towns
of North America (enroll for
Landscape Architecture 360)

AIS 363 American Indians, Planners, and
Public Policy (enroll for Landscape
Architecture 363)

AlIS 367 American Indian Tribal
Governments (enroll for Rural
Sociology 367)

[AIS 370 Resistance and Adaptation:
Native American Responses to the
Congquest (enroll for History 370)]

AIS 429 Undergraduate Seminar in
Indians of Eastern North America
(enroll for History 429)

AIS 442 American Indian Philosophies:
Selected Topics (enroll for Rural
Sociology 442)

AIS 471 American Indian Women'’s
Literature (enroll for English 471)

[AIS 494 Special Topics in American
Indian Studies]

[AlIS 624 Graduate Seminar in American
Indian History (enroll for History
624)]

[AIS 659 Trickster in American Indian
Literature and Culture (enroll for
English 659)]

[AlS 665 Native American Contributions
to Anthropological Thought (enroll
for Anthropology 665)]

[AIS 687 American Indian Literature:
Issues of Transition, Collaboration
and Alternate Discourse (enroll for
English 687)]

Science of Earth Systems

During the past several decades, with the
increasing concern about air and water
pollution, nuclear waste disposal, the ozone
hole, and global climate change, the scientific
community has gained considerable insight
into how the biosphere, hydrosphere,
atmosphere, and lithosphere systems interact.
It has become evident that we cannot
understand and solve environmental problems
by studying these individual systems in
isolation. The interconnectedness of these
systems is a fundamental attribute of the Earth
System, and understanding their various
interactions is crucial for understanding our
environment.

A new major in the Science of Earth Systems
(SES) is now available for students in the
College of Agriculture and Life Sciences. As
described in the “Interdisciplinary Centers,
Programs, and Studies” section at the front of
this catalog, SES is an intercollege major
which is also accessible to students in the
Colleges of Engineering and Arts and
Sciences.

The SES curriculum emphasizes strong
preparation in mathematics, physics,
chemistry, and biology during the freshman
and sophomore years. In addition, students
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take a two-credit SES Colloquium (SES 101/
102). In the junior and senior years, students
e a set of common SES core courses (SES
, 302, 321, 402) and an additional set of
anced disciplinary or interdisciplinary
rses that build on the basic sequences.

e SES program provides strong preparation
for graduate school in any one of the Earth
Systems sciences and related engineering
fields, in addition to preparing students for a
wide variety of careers in environmental work
with the B.S. degree. The SES major also
provides a sound background for students
who are interested in entering fields such as
environmental law and policy with a strong
scientific understanding of the environment.

For complete information about the SES
major, see the Web site at http.//
www.geo.cornell.edu/ses/SES_home.html

For more information, contact a SES adviser to
explore the possibility of entering the SES
major in the College of Agriculture and Life
Sciences: K. H. Cook (SCAS), T. E. Dawson
(Ecology and Systematics), L O. Hedin
(Biological Sciences), J.-Y. Parlange (ABEN),
S.J. Riha (SCAS), J. Yavitt (NTRES).

Science of Earth Systems Courses

SES 101/102 Science of Earth Systems
Colloquium (enroll for ABEN 120/121,
GEOL 123/124, or SCAS 101/102)

SES 301 Climate Dynamics (enroll for
ASTRO 331 or SCAS 331)

SES 302 Evolution of the Earth System
(enroll for GEOL 302 or SCAS 332)

SES 321 Biogeochemistry (enroll for
GEOL 321 or NTRES 321)

SES 402 Mechanics in the Earth and
Environmental Sciences (enroll for
ABEN 385)

Department of Statistical Science

The university-wide Department of Statistical
Science coordinates undergraduate and
graduate study in statistics and probability.
A list of suitable courses can be found in the
“Interdisciplinary Centers, Studies, and
Programs” section at the front of this catalog
(see p. 22).

NONDEPARTMENTAL COURSES

ALS 101 Transition and Success in
Cornell
Fall. 1 credit. Prerequisites: must be an
entering student in CALS. Letter grade
only. B. O. Earle (assisted by
W. N. Alberta).
Discussion-oriented course to enable all new
CALS students to enjoy their transition to and
experience at Cornell. Lecture, discussion,
guest speakers, and assignments that explore
Cornell’s history, services, and organizations
will be used. Emphasis on role of Agriculture
and Life Sciences in future of all related
careers.

ALS 134 Emergency Medical Technician
Fall or spring. 3 credits. S-U grades
optional. Prerequisite: none—but basic
and advanced firstaid recommended. Lee,
M 2:00-5:30; lab, W 2:00-5:30.

G.J. Conneman and A E. Gantert.

E.M.T. is an intensive 140-hour course taught

throughout the fall and spring semesters.

998-1999

Course includes training in C.P.R. for the
professional rescuer, oxygen administration,
airway management, fracture management,
bleeding control, patient assessment, spinal
immobilization, medical antishock trousers,
and defibrillation. Students will qualify for the
New York State E.M.T. Certification Exam
upon successful completion of the course.
Classes will be conducted in the Class of '44
classroom-fieldhouse.'

ALS 400 Internship
Fall, spring, or summer. 6 credits
maximum. Not open to students who
have earned internship credits elsewhere
or in previous terms. S-U grades only.
Students may register only for internships in
the New York State Assembly Intern Program,
the New York State Senate Session Assistant’s
Program, and the Albany Semester Program.
A learning contract is negotiated between the
student and the faculty supervisor”), stating
conditions of the work assignment, supervi-
sion, and reporting. Participation is required
in any structured learning activities associated
with the internship.

ALS 500 Politics and Policy: Theory,
Research, and Practice (also HSS
404 and GOVT 500)

Students in the College of Agriculture and

Life Sciences must register for ALS 500.

S. Jackson and staff.
This course, taught in Washington, D.C., forms
the core of the public policy option of the
Comell-in-Washington program. The central
course objective is to provide students with
the instruction and guidance necessary to
analyze and evaluate their own chosen issue
in public policy. Toward that end, the course
has three components: (1) weekly lectures
providing background on the structures and
processes of national politics and policy as
well as training in research methodology;
(2) student externships; and (3) individual
research papers or projects. All three
components interrelate to provide students
with a strategy and framework for integrating
classroom-based learning, field experience,
and individual research. Applications are
made through the Comell-in-Washington
office, 471 Flollister Hall.

ALS 661 Environmental Policy (also
Biology and Society 461 and
BIOES661)

Fall and spring. 3 credits each term.
(Students must register for 6 credits each
term since an “R” grade is given at the end
of the fall term.) Limited to 12 students.
Prerequisite: permission of instructor.
Sem R 2:30-4:30 p.m. D. Pimentel.

This course uses an interdisciplinary approach

to focus on complex environmental and

policy issues. Ten to twelve students,
representing several disciplines, investigate
significant environmental problems. The
research team spends two semesters preparing

a scientific report for publication in Science or

BioScience.

AGRICULTURAL AND BIOLOGICAL
ENGINEERING

M. F. Walter, chair; B. A. Ahner, L D. Albright,
D.J. Aneshansley, J. A Bartsch, P. C. Baveye,
T.J. Cook, J. R Cooke, A. K. Datta,

K. G. Gebremedhin, W. W. Gunkel,

D. A Haith, P. E. Hillman, J. B. Hunter,

L H. Irwin, L. Jelinski, W. J. Jewell,

D. B. Lund, C. D. Montemagno, J.-Y. Parlange,
R. E. Pitt, N. R. Scott, T. S. Steenhuis,

M. B. Timmons, L P. Walker

Note: Class meeting times are accurate at
the time of publication. Ifchanges are
necessary, the department will provide
new information as soon as possible.

ABEN 102 Introduction to
Microcomputer Applications
Fall or spring. 3 credits. S-U grades
optional. Mac or PC labs available. All
students, including those pre-enrolled,
must attend the first lecture to guarantee
admittance to a laboratory section. Lee,
W F 12:20-1:10, labs, M 1:25-4:25 or 7:30-
10:30 p.m. or T 1:25-4:25 or W 1:25-4:25
or 7:30-10:30 p.m., or R 1:25-4:25 p.m.
Fee, $15. P. E. Hillman.
Introduction to application packages on
microcomputers. Laboratories provide
experience with word processing, spread-
sheets, database management, presentation
graphics, and Web page authoring. An
independent project related to the student’s
major is required. Mac and PC labs cover the
same software material. These packages and
others such as desktop publishing, multime-
dia, statistical software, searching the Internet
for information are discussed and demon-
strated in the lectures, as well as computer
hardware and operating systems.

ABEN 104 Introduction to Programming
in Java and Fortran

Spring. 4 credits. S-U grades optional.

Each lab section limited to 22 students.

Lees, T R 11:15-12:05; lab T 12:20-2:15

or W 7:30-9:25 p.m.. Fee, $15.

P. E. Hillman.
An introductory course in computer program-
ming with an emphasis on handling data and
algorithm development. Problem sets are on
topics of general interest. The first third of the
course utilizes Fortran 90 to introduce students
to procedural programming concepts and
style. For the remainder of the course,
students will be introduced to object-oriented
programming usingJava. Students are
expected to spend 5 to 8 hours outside their
scheduled laboratory periods to complete
problem sets. No prior knowledge of
computers or computer language is necessary.

ABEN 110 Introduction to Metal
Fabrication Techniques

Spring. 3 credits. Each lab limited to 18

students. Lee, T R9:05; labs M T or

R 1:25-4:25, Mor T 7-10. T.J. Cook.
Emphasis on selection of proper materials and
techniques to accomplish a variety of metal
fabrication and maintenance projects. To
include both hand and machine tools,
fasteners, strengths of materials, classification
and identification of metals, soldering,
brazing, forging, pipe fitting, sheet metal
work, controlling distortion, oxy-acetylene
cutting, and arc welding.
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ABEN 120/121 Science of Earth Systems
Colloquium (also Soil, Crop and
Atmospheric Sciences 101/102 and
Geology 123/124)

120, fall; 121, spring. 2 credits. S-U grades
only. ABEN 120 is not a prerequisite for
ABEN 121. J.-Y. Parlange, K. H. Cook,

et al.

Weekly one-hour seminars followed by one-

hour discussion of current topics in the study

of the earth systems. Introduces the student
td scientific issues relating to understanding
our planet and managing the environment.

ABEN 132 Introduction to Wood
Construction

Fall. 3 credits. Each lab limited to 15

students. Lee, T R9:05; labs, T W or R

1:25-4:25, T or W 7-10. T.J. Cook.
Principles and practice of wood construction.
To include site selection and preparation,
drainage, water and septic development,
footers and foundations, material properties,
framing and roofing, comparison of alterna-
tives to wood construction, use of hand and
power tools, wood joining methods, fasteners,
concrete work, and block construction. Each
student will plan and construct an approved
carpentry project.

ABEN 151 Introduction to Computing
Fall. 4 credits. Lees, MW F 11:15-12:05;
labs, W R 12:20-2:15, 2:30-4:25, F 1:25-
2:30. Each lab and recitation section
limited to 22 students. L D. Albright.

An introduction to computer programming

and concepts of problem analysis, algorithm

development, and data structure in an
engineering context. A structured program-
ming language is used, implemented on
interactive personal computers, and applied to
problems of interest in agricultural and
biological engineering. No previous
programming experience is assumed.

ABEN 200 Life after Graduation

Spring. 1 credit. S-U grades optional.

Lee, T 1:25. R. E. Pitt.
A forum to discuss the career opportunities for
engineering students and the activities and
curricula that will lead to these opportunities.
A series of seminars will be given by
practicing engineers, Cornell faculty members,
alumni, staff from Cornell career offices, and
students. Students develop personalized,
written career plans and select future courses
to meet their career goals. A required course
for freshmen majors in Agricultural and
Biological Engineering.

ABEN 250 Engineering Applications in
Biological Systems (also Engineering
Distribution 250)

Fall. 3 credits. Prerequisite: enrollment in
an engineering curriculum. Recommended
for the sophomore year. Lee, MW F
12:20. B. A Ahner.

Case studies of engineering problems in

agricultural, biological and environmental

systems, including bioremediation, crop
production, environmental controls, energy,
biomedicine, and food engineering. Emphasis
is on the application of mathematics, physics,
and the engineering sciences to energy and
mass balances in biological systems.

ABEN 300 Career Development
Spring. 1 credit. S-U option. Prerequi-
sites: ABEN 200 or permission of
instructors. Lee, T 2:30-3:20. Staff.
Career development for juniors who are
thinking about jobs, graduate or professional
school, or anything else. Students will work
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on planning their options after graduation.
Development of resumes and cover letters,
contacts with potential employers or graduate
schools, job and school searches on the Web,
professional engineering registration,
entrepreneurial opportunities, career offices at
Cornell, and practice interviews. Students are
active participants. In addition to ABEN 300
sessions, attendance at four sessions of ABEN
200, selected by each student, is required.

ABEN 301 Renewable Energy Systems
Spring. 3 credits. Prerequisite: college
physics. Lee, T R 8:40-9:55.

L. D. Albright.

Introduction to energy systems with emphasis

on quantifying costs and designing renewable

energy systems to convert environmental
inputs into useful forms of energy. Course
will cover solar energy, small-scale hydro-
power, wind, bio-conversion processes, house
energy balances, and the public policy
implications of alternatives. Use of spread
sheets will be extensive.

ABEN 305 Principles of Navigation (also
Nav S 301)

Fall. 4 credits. Four classes each week

(lecture-recitation-project work). Lees,

MW F 8:00-8:50; lab, R 8:00 or 9:05.

J.-Y. Parlange.
An introduction to the fundamentals of marine
navigation emphasizing piloting and celestial
navigation procedures. The course covers
coordinate systems, chart projections,
navigational aids, instruments, compass
observations, time, star identification, use of
the nautical almanac, tides and currents.
Electronic navigation systems are also briefly
discussed. This course does not satisfy ABEN
technical electives.

ABEN 310 Advanced Metal Fabrication
Techniques

Spring. 1 credit (2-credit option available).

Prerequisite: ABEN 110 or permission of

instructor. Lab, F 1:25-4:30. T.J. Cook.
Principles and practices extending beyond the
scope of ABEN 110. To include out-of-
position, high carbon steel and cast iron
welding. Soldering and brazing of aluminum,
hard surfacing, both tungsten (TIG) and
metallic (MIG) inert gas welding, plasma-arc
and oxy cutting of metals. Planning,
development, and fabrication of a metal
construction project for the 2 credit option.

ABEN 331 Environmental Control for
Agricultural Production Systems
Fall. 3 credits. Lees, MW F 12:20-1:10.

2 evening prelims. K. G. Gebremedhin.

The focus of the course is modeling thermal
biology and problem solving related to
designs of cooling, heating, air conditioning
and distribution systems; design of heat
exchangers; ventilation design of livestock
housing, greenhouses, and fruit and vegetable
storage facilities for control of temperature,
humidity and/or air quality. Engineering
economy and linear programming concepts
and applications are introduced at the
beginning of the course to the extent of
solving problems related to allocation of
resources among competing alternatives and
optimizing for the most economical system.
The course includes a semester-long project
that provides a real-life design experience.

ABEN 350 Biological and Environmental
Transport Processes
Fall. 3 credits. Prerequisites: MATH 294
and fluid mechanics (co-registration
permissible). Lees, MW F 11:15-12:05;
disc, W 2:30. A K. Datta.
Integration of heat and mass transfer in the
context of biological and environmental
systems. Emphasis is on physical understand-
ing of transport processes and simple reaction
rates with application examples from plant
and animal biology, the environment (soil/
water/air), and industrial processing of food
and biomaterials.

ABEN 365 Properties of Biological
Materials
Spring. 3 credits. S-U grades optional.
Prerequisites: one semester of math and
physics. Lee, T R 12:20-1:10; lab W 2:30-
4:25 or F 2:30-4:25. J. A Bartsch.
Mechanics and structural properties of
biological materials. Mechanical damage of
animal, plant, and food products. Laboratory
exercises in gquasi-static and dynamic testing
of materials and interpretation of test results.
Experimental techniques for determining
engineering properties of these materials.

ABEN 367 Introduction to Biological
Engineering
Spring. 3 credits. Prerequisites: one year
each calculus and introductory biology;
minimum one term each college chemistry
and physics. Not open to freshmen. S-U
grades optional. Lees, T R 10:10; lab R or
F 1:25-4:25. J. B. Hunter.
Explores the use of engineering principles to
solve biological problems in the context of
laboratory experiments. Topics may include
artificial organs, neuromuscular electrical
signals, mass transfer in fermentation, enzyme
kinetics, mechanics of plant or animal tissue,
and DNA transfer. Many topics relate to
ongoing research at Cornell. Appropriate for
engineering and life science students. Field
trips, demonstrations, and readings in current
scientific literature.

ABEN 371 Hydrology and the
Environment (also Soil, Crop, and
Atmospheric Sciences 371 and
Geology 204)

Spring. 3 credits. Prerequisite: one
course in calculus. 2 lees, 1lab. Lees,

T R 9:05; lab, F 2:30-4:25. T. S. Steenhuis,
P. C. Baveye, J.-Y. Parlange, M. F. Walter,
L Cathles.

Introduction to hydrology: the hydrologic

cycle and the role of water and chemicals in

the natural environment. Includes precipita-
tion, infiltration, evaportranspiration, ground
water, surface runoff, river meandering,
floods, and droughts. Case studies, short field
trips, computer programs, and laboratories
foster an understanding of concepts and
principles of hydrologic processes. This
course satisfies the capstone design experi-
ence requirement.

ABEN 385 Mechanics in the Earth and
Environmental Sciences
Spring. 4 credits. S-U option. Lees, MW
F 11:15; sec, W 2:30-4:25. P. Baveye, J.-Y.
Parlange, and W. Brutsaert.
The study of the earth and the environment
requires an understanding of transport and
other physical processes within and at the
surface of the earth. This course encourages
the students to develop a broad working
knowledge of mechanics and its application to
the earth and environmental sciences,
providing the background necessary to study
the professional literature.

55
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ABEN411 Biomass Processing:
Modeling and Analysis

Spring. 3 credits. Prerequisites: ABEN

250; ABEN 350 (or any course in heat and

mass transport); BIOBM 331, 332, or

BIOMI 290. Lee, MW F 9:05.

L P. Walker.
This course is designed to introduce students
to how basic concepts from physical
chemistry, enzyme and microbial kinetics, and
transport phenomena are used to model
biomass conversion and degradation
processes. Examples of different agricultural
and environmental processes are used to
explore model development, solutions, and
validation. There is a strong emphasis on the
use of differential equations to model process
dynamics.

ABEN 425 Science and Technology of
Environmental Management
Fall. 3 credits. Prerequisite: graduate or
senior. Letter only. Lee, T R 2:55°M:10.
W. J. Jewell.
Quantitative description of decline in
environmental quality caused by human
activities, and exploration of science and
technology solutions to pollution and their
limits. Tools used by engineers and scientists
to understand the environment will be used to
focus on water quality problems (two-thirds),
air quality (one-sixth) and land quality (one-
sixth).

ABEN 435 Principles of Aquaculture
Spring. 3 credits. Prerequisite: junior
standing and above. Lee, T R 1:25-2:15;
lab, R 2:30-4:25. M. B. Timmons.

An in-depth treatment of the principles of

aquaculture: fish biology, waste treatment,

engineering design, fish health, nutrition,
processing, etc. This course is intended to
build upon the undergraduate’s previous
course background and interests. Supervised

‘hands-on” laboratory experiences.

ABEN 449 Computational Tools for
Engineers
Spring. 3 credits. S-U or letter grade
optional. Prerequisite: completion of the
undergraduate engineering math sequence
or permission of instructor. Labs, MW F
2:30. J. R Cooke.
This laboratory course provides a hands-on
exposure to contemporary engineering
software with applications from applied
mathematics and the engineering sciences.
The symbolic computational software,
Mathematica, provides the focus for the
course. Topics from Math 191-294 and more
advanced topics relevant to the upper-level
undergraduate curriculum and research are
treated.

ABEN 450 Instrument Design: Signal
Processing and Data Acquisition
Fall. 4 credits. Prerequisites: linear
differential equations, physics or electrical
science, computer programming and use
of spreadsheets. Lee, MW 8:40-9:55; lab,
Mor W 2:30-4:25. D.J. Aneshansley.
An introduction to static and dynamic
characteristics of electronic sensors, transduc-
ers, digital and analog signal conditioning
circuits and conversion techniques, data
acquisition and instrument control with
personal computers are considered. Biologi-
cal and agricultural examples of instrument
problems and designs are used. A capstone
design project is an option with this course,
see instructor for details. This course satisfies
the capstone design experience requirement.
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ABEN 453 Computer-Aided Engineering:
Applications to Biomedical and Food
Processes

Spring. 3 credits. Prerequisite: computer
programming (ABEN 151 or CS 100) and
heat and mass transfer (ABEN 350 or
equivalent). Lees, MW 11:15; computation
disc/lab: F 11:15. A K Datta.

Introduction to simulation-based desigp as an

alternative to prototype-based design.

Analysis and optimization of complex real-life

processes using an industry-standard physics-

based computational software on a

supercomputer. Biomedical processes and

industrial food processing applications of heat
and mass transfer are covered. Computational
topics introduce the finite-element method,
pre- and post-processing, and pitfalls of using
computational software. Students choose their
own term project, which is the major part of
the course (no final exam). The course
satisfies the College of Engineering upper-
level computing application requirement. It
also satisfies the capstone design experience
requirement.

ABEN 454 Physiological Engineering
Fall. 3 credits. Corequisite: fluid
mechanics. Lees, T R 12:20-1:10; lab T R
1:25-4:25. R. E. Pitt,

Engineering analysis and design in the

physiology of animals and humans. Use of

engineering principles to study how animals
work in nature and to intervene in physiologi-
cal functions. The two major engineering
themes are: frequency analysis as applied to
neural conduction, sound processing, vision,
and image processing; and systematics as
applied to cardiovascular and respiratory
systems, bioenergetics, and bird flight.

Laboratories involve experiments, computing

applications, field trips, and live animal

demonstrations. An ABEN 496 capstone
design project can also be taken in conjunc-
tion with this course.

ABEN 456 Biomechanics of Plants
Fall. 3 credits. Prerequisites: upper
division undergraduate or graduate status,
completion of introductory sequence in
biology and one year of calculus, or
permission of instructor. S-U or letter
grade optional. Lee, T R 11:15-12:05; disc,
W 3:35-4:25. J. R. Cooke and K. J. Niklas.
An engineering approach is taken to plant
form and function following the text, Plant
Biomechanics. Topics include: mechanical
behavior of materials, effect of geometry on
mechanical behavior, plant-water relations,
plant cell walls, mechanical behavior of
tissues, mechanical attributes of organs, the
plant body, fluid mechanics and biomechanics
and plant evolution.

ABEN 471 Geohydrology (also Civil and
Environmental Engineering 431 and
Geology 445)

Fall. 3 credits. Prerequisites: Mathematics
294 and Engr 202. 2 lees, 1 disc, lecture,
field trip. W. Brutsaert, L M. Cathles,

J.-Y. Parlange, T. S. Steenhuis.

Intermediate-level study of aquifer geology,

groundwater flow, and related design factors.

Includes description and properties of natural

aquifers, groundwater hydraulics, soil water,

and solute transport.

ABEN 473 Watershed Engineering
Fall. 3 credits. Prerequisite: fluid
mechanics or hydrology. Lees, T R 9:05;
disc, R 1:25-4:30. M. F. Walter.

Engineering principles are applied to the
design of soil and water management
technologies aimed at solving natural resource
problems in the context of watersheds.
Emphasis will be placed on rural and
countryside engineering and small-scale
design for water conveyance, soil erosion
control, flood damage control, earthen dams,
ponds, moisture conservation, drainage, and
water supply. This course satisfies the
capstone design experience requirement.

ABEN 474 Drainage and Irrigation Design
Spring. 3 credits. Prerequisites: fluid
mechanics or hydrology. Lees, MW F
12:20. T. S. Steenhuis and L. D. Geohring.

This course will focus on design of drainage

and irrigation systems for agriculture and non-

agricultural purposes. The course will also
briefly cover design for rural water supply and
sanitation systems. Emphasis is placed on
problem solving with actual situations used
wherever possible. One major design project
is required of each student. This course
satisfies the capstone design experience
requirement.

ABEN 475 Environmental Systems
Analysis

Fall. 3 credits. Prerequisites: computer

programming and one year of calculus.

Lees, MWF 1:25-2:15. D. A Haith.
Systems analysis and its use in environmental
quality management. Emphasis is on
modeling of environmental problems,
translation of models into efficient computa-
tional algorithms, and use of computer
simulation and optimization procedures
(search techniques, linear programming, and
dynamic programming) to evaluate manage-
ment alternatives. Applications include water
quality management, air pollution control, and
solid waste management.

ABEN 476 Solid Waste Engineering

Spring. 3 credits. Prerequisites:

1 semester of physics and chemistry.

Lees, MW F 1:25. D. A Haith.
Planning and design of processes and facilities
for management of municipal solid wastes.
Source characterization and reduction;
collection and transport systems; waste-to-
energy combustion; sanitary landfills;
composting; recycling and materials recovery
facilities; hazardous waste management.
Emphasis on quantitative analyses.

[ABEN 477 Treatment and Disposal of
Agricultural Wastes
Fall. 3 credits. Prerequisites: one
environmental science course and at least
junior-level standing; or permission of
instructor. T R 2:30-3:45. Not offered
1998-99. W.J. Jewell.
Overview of pollution problems in agriculture,
legal restrictions, and technologies used to
control pollution. Biological, physical, and
chemical processes are applied to solve
problems associated with animal wastes, food
production, and food and fiber processing.]

ABEN 478 Ecological Engineering
Spring. 3 credits. Prerequisite: junior-
level environmental quality engineering
course or equivalent. Lees, T R 2:30-3:45.
W.J. Jewell.

Natural waste treatment systems are sustain-

able, driven by solar power, and generate

useful and valuable by-products. Constructed
wetlands, hydroponic applications of plants,
wastewater farming, sludge and industrial
residue application to land, soil restoration,



bioremediation of toxics, and biofilters for air
purification are examples of pollution control
systems that depend on natural processes.
Pollution control mechanisms in soils and
plants are defined and used to design
innovative treatment systems for agriculture,
municipalities, and industry. This course
satisfies the capstone design experience
requirement.

ABEN 481 Design of Wood Structures
Spring. 3 credits. Prerequisite: ENG 202.
Lees, M T F 12:20 (Hollister Hall).

K. G. Gebremedhin. Two evening prelims.
Computer-aided and manual computation
procedures of engineering wood structures.
Topics include national design codes;
estimation of design loads (dead, live, wind,
snow, and seismic loads); mechanical
properties of wood and wood products;
designs of beams, columns, trusses, frames,
arches, bridges, diaphragms; connections, and
special wood structural systems. Engineering
judgment and individual responsibility in
engineering design are also emphasized. The
course includes a semester-long project that
provides a real-life engineering design
experience.

ABEN 482 Bioenvironmental Engineering
Spring. 3 credits. Prerequisites: ABEN
250 and 350, or equivalent. Lees, T R
11:15; lab, W 1:25-4:25. L D. Albright.

Analysis and design of structures to modify

the thermal and aerial environments of

animals and plants. Environmental require-
ments of animals and plants, and the design of
buildings to act as buffers between biological
systems and weather. Heat flow, air flow,
psychrometrics, energy balances, temperature
biology, animal and plant models, thermal
modeling, mechanical and natural ventilation,
solar energy, and weather phenomena. This
course satisfies the capstone design experi-
ence requirement.

ABEN 491 Highway Engineering (also
Civil and Environmental Engineering
462)
Fall. 3 credits. Prerequisites: junior
standing in engineering, fluid mechanics,
and soil mechanics (may be taken
concurrently). Lee, T R 10:10; lab, T 1:25-
4:25. L H. Irwin.
An introduction to highway engineering with
an emphasis on design. Students will work in
teams to apply the current standards and
design criteria used in professional practice to
several highway design projects. Topics of
discussion include route location and design,
traffic engineering, economic analysis, human
factors and public safety, hydrology and
drainage design, highway materials, pavement
design, and maintenance. This course satisfies
the capstone design experience requirement.

ABEN 494 Special Topics in Agricultural
and Biological Engineering
Fall or spring. 4 credits maximum. S-U
grades optional. Hours to be arranged.
Staff.
The department teaches “trial” courses under
this number. Offerings vary by semester and
will be advertised by the department. Courses
offered under the number will be approved
by the department curriculum committee, and
the same course will not be offered more than
twice under this number.
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ABEN 496 Senior Design in Agricultural
and Biological Engineering
Fall and spring. 1-3 credits. Prerequisite:
senior standing in ABEN engineering
program or permission of instructor. Note:
completing an independent study form is
required to register. Hours to be arranged.
Staff.
Involves capstone design experience,
including a team project, incorporating
analysis, design, evaluation, synthesis, and a
written report of the end-product. This course
may be taken in conjunction with an
approved ABEN course (for an approved
ABEN course, see ABEN Undergraduate
Program publication).

ABEN 497 Individual Study in
Agricultural and Biological
Engineering

Fall and spring. 1-4 credits. S-U option.
Prerequisite: written permission of
instructor and adequate ability and training
for the work proposed. Normally reserved
for seniors in upper two-fifths of their
class. Students must register with an
independent study form (available in 140
Roberts Hall). Hours to be arranged.

Staff.

Special work in any area of agricultural and

biological engineering on problems under

investigation by the department or of special
interest to the student, provided, in the latter
case, that adequate facilities can be obtained.

ABEN 498 Undergraduate Teaching
Fall and spring. 1-4 credits. Prerequisite:
written permission of instructor. Students
must register with an independent study
form (available in 140 Roberts Hall).
Hours to be arranged. Staff.
The student assists in teaching an agricultural
and biological engineering course appropriate
to his/her previous training. The student
meets with a discussion or laboratory section,
prepares course materials, grades assignments,
and regularly discusses objectives and
techniques with the faculty member in charge
of the course.

ABEN 499 Undergraduate Research
Fall and spring. 1-3 credits. Prerequisites:
normally reserved for seniors in upper
two-fifths of their class. Adequate training
for work proposed. Written permission of
instructor. Students must register with an
independent study form (available in 140
Roberts Hall). Hours to be arranged.
Staff.
Research in any area of agricultural or
biological engineering on problems under
investigation by the department or of special
interest to the student, provided that adequate
facilities can be obtained. The student must
review pertinent literature, prepare a project
outline, carry out an approved plan, and
submit a formal final report.

ABEN 501-502 M.P.S. Project
Fall and spring. 1-6 credits. Required of
each M.P.S. candidate in the field. Hours
to be arranged. ABEN graduate faculty.
A comprehensive project emphasizing the
application of agricultural technology to the
solution of a real problem.

ABEN 551-552 Agricultural and
Biological Engineering Design
Project

Fall and spring. 3-6 credits. Prerequisite:
admission to the M.Eng. (Agr.) degree
program. Hours to be arranged. ABEN
graduate faculty.

Comprehensive design projects dealing with
existing engineering problems in the field.
Emphasis is on the formulation of alternative
design proposals that include consideration of
economics, nontechnical factors, engineering
analysis, and complete design for the best
design solution. Projects are supervised by
faculty members on an individual basis.
However, there is a formal orientation during
the first four weeks of the semester. A formal
report and public presentation of the results of
the design project are required for completion
of the course(s), A minimum of3toa
maximum of 12 credits of 551-552 is required
for the Master of Engineering degree.

Students should register for 551 their first
semester and complete any additional design
project credits with 552. If more, than 6
design project credits are desired in one
semester, both 551 and 552 may be taken.

[ABEN 652 Instrumentation: Sensors
and Transducers
Spring. 3 credits. Prerequisites: linear
differential equations, introductory
chemistry and introductory physics, or
permission of the instructor. Not offered
1998-99. D.J. Aneshanley.
Application of instrumentation concepts and
systems to the measurement of environmental,
biological, and agricultural phenomena.
Construction and characterization of electronic
sensors and transducers will be emphasized.
Image processing techniques will be
introduced. A final project is required.]

ABEN 655 Thermodynamics and Its
Applications
Spring. 3 credits. Prerequisite: Mathemat-
ics 293 or equivalent. Lees, R 2:30-4:30.
J.-Y. Parlange.
Thermodynamics and its applications to
problems in engineering and agriculture.
Topics include basic concepts (equilibrium,
entropy, processes, systems, potentials,
stability, phase transitions) and applications
(soil and water processes, dilute solutions,
electromagnetism, surface phenomena, heat
and mass transport, structure of organiza-
tions).

ABEN 671 Analysis of the Flow of Water
and Chemicals in Soils
Fall. 3 credits. Prerequisites: four
calculus courses and fluid mechanics. Lee,
R 3:35-4:50 (first meeting—TBA after that).
J.-Y. Parlange.
The course encompasses the full range from
simple to complex methods to describe the
chemical and water flows on the surface, in
the vadose zone, and through the aquifer.
Current analytical, semi-analytical, and
computer-based techniques are discussed.
Both homogeneous and heterogeneous soils
are analyzed. Offered alternately with Civil
and Environmental Engineering 633—a
complementary, but not identical, course.

ABEN 672 Drainage
Spring. 4 credits. Prerequisites: ABEN
471 and two calculus courses. S-U grades
optional. Offered alternate years. Lees,
MW F 12:20; lab, T 1:25-4:25.
T. S. Steenhuis.
Theory of water and solute flow in aquifers,
hillslopes, and the vadose zone as it relates to
artificial drainage is discussed. Drainage
design as it relates to agricultural land,
landfills, and land application sites will be
critically reviewed. The importance of
preferential flow and matrix flow on water
quality of drainage waters is examined.
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Laboratories are used for hands-on experience
with measuring soil parameters and for actual
drainage design. This course satisfies the
capstone design experience requirement.

[ABEN 677 Treatment and Disposal of
Agricultural Wastes

Fall. 3 credits. Prerequisite: permission of

instructor. Not offered 1998-99. Lees, T R

2:30-3:45. W .J. Jewell.
Emphasis is on the causes of agricultural
waste problems and the application of
fundamentals of treatment and control
methods to minimize related pollution.
Fundamentals of biological, physical, and
chemical pollution control methods are used
in design problems with animal wastes, food
production, and food and fiber processing. A
semester-long design project is required. This
course satisfies the capstone design experi-
ence requirement.)

ABEN 678 Nonpoint Source Models
Spring. 3 credits. Prerequisites: computer
programming and calculus. Lees, MW F
2:30. D. A Haith.

Development and programming of simulation

models for management of water pollution

from runoff and percolation. Emphasis is on
prediction of water and chemical inputs to
surface waters'and groundwater. Applications
include urban and rural runoff, lake eutrophi-
cation, groundwater waste loadings from land
disposal sites, pesticides and nutrients in
agricultural drainage, irrigation return flows,
and watershed stream flow and sediment
yield.

ABEN 685 Biological Engineering
Analysis
Spring. 4 credits. Prerequisite: T&AM
310 or permission of instructor. Lees, MW
F 11:15. J. R. Cooke.
Engineering problem-solving strategies and
techniques are explored. Students solve
several representative engineering problems
that inherently involve biological properties.
Emphasis is on formulation and solution of
mathematical models and the interpretation of
results. The student’s knowledge of funda-
mental principles is used extensively.

ABEN 692 Pavement Engineering
(also Civil and Environmental
Engineering 643)

Spring. 4 credits. Limited to engineering

seniors and graduate students. Prerequi-

site: one introductory course in soil

mechanics or highway engineering. Lee,

W 1:25-2:15. L H. Irwin.
Application of geotechnical engineering
principles to the selection of materials and the
design of highway and airfield pavements,
computer-based methods for pavement
design, structural evaluation of pavements,
and pavement systems management. Topics
of discussion will include bituminous mixture
design; base courses; soil stabilization
methods; seal-coat design; design of flexible
and rigid pavements; pavement design for
frost conditions; and pavement evaluation
using nondestructive test methods. Laboratory
will provide a case study of pavement systems
management.

ABEN 694 Graduate Special Topics in
Agricultural and Biological
Engineering

Fall or spring. 4 credits maximum. S-U
grades optional. Hours to be arranged.
ABEN graduate faculty.

The department teaches “trial” courses under

this number. Offerings vary by semester, and
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will advertised by the department. Courses
offered under the number will be approved
by the department curriculum committee, and
the same course will not be offered more than
twice under this number.

ABEN 697 Graduate Individual Study in
Agricultural and Biological
Engineering

Fall or spring. 1-6 credits. Prerequisite:
permission of instructor. S-U grades
optional. Hours to be arranged. ABEN
graduate faculty.

Topics are arranged by the staff at the

beginning of the term.

ABEN 700 General Seminar
Fall. 1 credit. S-U grades only. M (time to
be announced). Staff.
Presentation and discussion of research and
special developments in agricultural and
biological engineering and related fields.

ABEN 750 Orientation for Research
Fall. 1 credit. Limited to newly joining
graduate students. S-U grades only. Lees,
first 7 weeks, M 3:35—4:25; remainder to be
arranged. J. A. Bartsch.
An introduction to ABEN research policy,
programs, methodology, resources, and
degree candidates’ responsibilities and
opportunities.

ABEN 754 Sociotechnical Aspects of
Watershed Development (also
Government 644)

Spring. 2-3 credits. S-U grades optional.
T. Steenhuis, M. Walter, N. Uphoff and
R. Barker.

Examines watershed development and its

relation to agriculture, irrigation and other

activities within its boundaries. Emphasis on
social, technical and economic processes
within watersheds, including political and
administrative aspects. Provides an opportu-
nity to examine systematically the interaction
of various aspects of watershed management
and design in developing countries.

ABEN 771 Soil and Water Engineering
Seminar
Fall and spring. 1-3 credits. Prerequisite:
graduate status or permission of instructor.
S-U grades optional. Hours to be
arranged. T. S. Steenhuis. J.-Y. Parlange
and M. F. Walter.
Study and discussion of research or design
procedures related to selected topics in
irrigation, drainage, erosion control, hydrol-
ogy, and water quality.

ABEN 781 Structures and Related Topics
Seminar

Spring. 1credit. Prerequisite: graduate

status or permission of instructor. S-U

grades only. Hours to be arranged. Staff.
Advanced analysis and design of production
systems with emphasis on structural and
environmental requirements, biological
responses, and economic considerations.
Hours to be arranged.

ABEN 785 Biological Engineering
Seminar
Spring. 1 credit. Prerequisite:, graduate
status or permission of instructor. S-U
grades only. Hours to be arranged.
J. R Cooke.
The interactions of engineering and biology,
especially the environmental aspects of plant,
animal, and human physiology, are examined
in order to improve communication between
engineers and biologists.

ABEN 800 Master’s-level Thesis
Research
Fall and spring. 1-15 credits. Prerequisite:
permission of adviser. S-U grades. ABEN
graduate faculty.

ABEN 900 Graduate-level Thesis
Research
Fall and spring. 1-15 credits. Prerequisite:
permission of adviser. S-U grades. ABEN
graduate faculty. Variable credit for Ph.D.
research before the “A” exam is passed.

ABEN 901 Doctoral-level Thesis
Research
Fall and spring. 1-15 credits. Prerequisite:
passing of Admission Candidacy Exam and
permission of adviser. S-U grades. ABEN
graduate faculty.
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A M. Novakovic, chair; D.J. Allee,

B. L Anderson, N. L Bills, R. N. Boisvert,
L D. Chapman, R. D. Christy, G.J. Conneman,
J. M. Conrad, H. de Gorier, G. A. German,
D. A Grossman,J. M. Hagen, J. S. Hopkins,
M. J. Hubbert, H. M. Kaiser, S. M. Kanbur,
W. A Knoblauch, S. C. Kyle, E. L LaDue,

. R Lee, W. H. Lesser, E. W. McLaughlin,
. A Milligan, T. D. Mount, G. L Poe,

. T. Poleman, J. E. Pratt, C. Ranney,

. D. Schulze, M. W. Stephenson,

. H. Streeter, L. W. Tauer, W. G. Tomek,

. L van Es, G. B. White, L S. Willett
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Courses by Subject

Farm management, finance, and production
economics: 302, 402, 403, 404, 405, 406, 605,
608, 708

Statistics, quantitative methods, and price
analysis: 210, 410, 411, 412, 415, 416, 417,
710, 711, 712, 713, 714, 717

Business management, law, and accounting:
220, 221, 320, 321, 323, 324, 325, 326, 327,
328, 422, 424, 425, 426

Public policy: 430, 431, 630, 730, 731, 735

Marketing and food distribution: 240, 340,
342, 346, 347, 443, 446, 447, 448, 449, 640,
641, 740, 741

Environmental and resource economics: 250,
450, 451, 651, 652, 750, 751

Economics of development: 464, 660, 665,
666, 667, 763, 764

General, contemporary issues, research, and
other: 100, 380, 494, 497, 498, 499, 694, 698,
699, 700, 800, 900, 901

Note: Class meeting times are accurate at
the time of publication. Ifchanges are
necessary, the department will provide
new information as soon as possible.

ARME 100 Tradeoffs in Global Economic
Issues: Is There A Free Lunch?

Fall. 3 credits. Lees, MW F 11:15-12:05;
labs M 12:20-1:10, 1:25-2:15, 2:30-3:20,
3:35-4:25, 7:30-8:20 p.m., or 8:35-9:25
p.m.; T 8:00-8:50, 9:05-9:55, 10:10-11:00,
11:15-12:05, 12:20-1:10, 1:25-2:15, 2:30-
3:20, or 3:3574:25. W. D. Schulze.

In this course students determine if free

lunches exist in our global economy. Students

will analyze tradeoffs and critically evaluate

the impacts of policy changes in global

economic issues. Economic concepts will be



used to assess tradeoffs in such issues as
economic growth and natural resource
availability; business profit making and
corporate stewardship; international free trade
and domestic protectionism; population
growth and food production, safety, and
service. Articles, case studies, experiments,
and simulation will be used to evaluate these
tradeoffs and relate the issues to the role of
business in a global economy.

ARME 210 Introductory Statistics
Fall. 4 credits. Prerequisite: EDUC 115 or
equivalent level of algebra. Lees, M ffF
1:25-2:15; secs, T 10:10-12:05, 12:20-2:15
(2 secs), or 2:30-4:25 (2 secs); W 10:10-
12:05 or 2:30-4:25 (3 secs); or R 12:20-2:15
(2 secs) or 2:30-4:25 (2 secs). 2 evening
prelims. C. van Es.
An introduction to statistical methods. Topics
to be covered include the descriptive analysis
of data, probability concepts and distributions,
estimation and hypothesis testing, regression,
and correlation analysis. Applications from
business, economics, and the biological
sciences are used to illustrate the methods
covered in the course.

ARME 220 Introduction to Business
Management
Spring. 3 credits. Preference given the
CALS majors. Lees, M |F 10:10-11:00;
secs, M 2:30-3:20; T 12:20-1:10 (2 secs),
1:25-2:15 (2 secs), 2:30-3:20, or 3:35-4:25;
W 12:20-1:10 (2 secs), 1:25-2:15 (2 secs),
2:30-3:20, or 3:35-4:25; or R 12:20-1:10
(2 secs), 1:25-2:15 (2 secs), or 2:30-3:20.
2 evening prelims. J. M. Hagen.
This course provides an overview of
management and business. Human resources,
marketing, finance, and strategy concerns are
addressed with consideration paid to current
issues such as globalization, ethics, quality,
and strategic alliances. Case studies and guest
executives are an important part of the course.

ARME 221 Financial Accounting
Spring. 3 credits. Not open to freshmen.
Lees, M F 11:15-12:05 or 12:20-1:10; sec,
T 10:10-12:05 (2 secs), 12:20-2:15, or 2:30-
4:25; W 10:10-12:05, 12:20-2:15 (2 secs),
2:30-4:25 (2 secs), or 7:30-9:25 p.m.
(2 secs); or R 10:10-12:05, 12:20-2:15, or
2:30-4:25. 2 evening prelims and a
comprehensive final, weekly homework
assignments, and 1 written case study and
one project using an electronic spread-
sheet. J. S. Hopkins.
A comprehensive introduction to financial
accounting concepts and techniques, intended
to provide a basic understanding of the
accounting cycle, elements of financial
statements, underlying theory of GAAP, and
statements interpretation. Elements examined
include inventory, depreciation, internal
control of assets, time value of money, notes,
stocks, bonds, and the statement of cash
flows. Limited use of a financial data base of
publicly held companies; introduction to
financial information on the World Wide Web.

ARME 240 Marketing
Fall. 3 credits. Lees, MW F 10:10-11;
secs, M 2:30-3:20; T 12:20-1:10 (2 secs),
1:25-2:15 (2 secs), 2:30-3:20, or 3:35-4:25;
W 12:20-1:10 (2 secs), 1:25-2:15 (2 secs),
2:30-3:20, or 3:35-4:25; or R 12:20-1:10
(2 secs), 1:25-2:15 (2 secs), 2:30-3:20, or
3:35-4:25. 5 discussion sections are held
during the semester. E. W. McLaughlin.

This course provides a broad introduction to

the fundamentals of marketing. We will
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explore the components of an organization’s
strategic marketing program, including how to
price, promote, and distribute goods, services,
ideas, people, and places. We will examine
specifically the central role played by
changing consumers; our primary emphasis
will be placed on consumer goods industries.
The principles and concepts from this course
apply equally well to the marketing of goods
and services in all sectors of the economy.
Case studies, industry guest lectures, and
current marketing applications from various
companies will be presented and analyzed.

ARME 250 Environmental Economics

Spring. 3 credits. Lees, T R 2:55—4:10.

D. Chapman.
Concepts and methods used in the public and
private analysis of environmental resources.
Subjects include valuation, benefit-cost
analysis, and ecological economics. Major
current economic problems such as economic
incentives in environmental policy, endan-
gered species protection, forestry, energy use,
world petroleum resources, and global
warming. The growing world trade in
resource-intensive manufactured products and
the impact on income, employment, and
pollution. Comparative resource use and
environmental protection in industrialized and
developing countries.

ARME 302 Farm Business Management
Fall. 4 credits. Not open to freshmen.
This course is a prerequisite for ARME 402
and 405. Lees, MW F 9:05-9:55; sec, W
or R 1:25-4:25. On days farms are visited,
the section period is 1:25-6:00.

W. A Knoblauch.

An intensive study of planning, directing,

organizing, and controlling a farm business,

with emphasis on the tools of managerial
analysis and decision making. Topics include
financial statements, business analysis,
budgeting, and acquisition, organization, and
management of capital, labor, land, buildings
and machinery.

ARME 320 Business Law |

Fall. 3 credits. Limited to juniors, seniors,

and graduate students. Lees, MW F 9:05-

9:55. 1evening prelim. D. A Grossman.
Consideration is given chiefly to legal
problems of particular interest to persons who
expect to engage in business. Emphasis is on
the law pertaining to contracts, sales, agency,
property, and the landlord-tenant relationship.

ARME 321 Business Law I
Spring. 3 credits. Limited to juniors,
seniors, and graduate students. Prerequi-
site: a course in business law. Lees, TR
8:40-9:55. D. A Grossman.
The first portion of this course examines legal
issues in the formation and operation of
business enterprises, particularly partnerships,
corporations, and limited liability companies.
The second portion of the course will review
selected topics in business law, like employ-
ment discrimination, secured transactions,
product liability, unfair competition, and
international business law.

ARME 323 Managerial Accounting
Fall. 3 credits. Prerequisite: ARME 221
or equivalent. Lees, MW 12:20-1:10; secs,
R 10:10-12:05, 12:20-2:15 (2 secs), or 2:30-
4:25 (2 secs); or F 10:10-12:05 or 12:20-
2:15 (2 secs). 2 evening prelims, a third
exam, weekly homework, one written case
study, and one project using an electronic
spreadsheet. J. S. Hopkins.
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An introduction to cost accounting that
emphasizes the application of accounting
concepts to managerial control and decision
making. Major topics include product costing,
standard costing, cost behavior, cost alloca-
tion, budgeting, inventory control, variance
analysis, measuring divisional performance,
and accounting systems in the manufacturing
environment. Use of electronic spreadsheets
is required.

ARME 324 Financial Management
Spring. 4 credits. Prerequisite: ARME 220
or equivalent. Recommended: ARME 221
and 210 or equivalents. Lees, MW F 9:05-
9:55; secs, W 2:30-4:25 or R 10:10-12:05,
12:20-2:15, or 2:30-4:25, or F 10:10-12:05
or 12:20-2:15. 2 evening prelims. Staff.
Focuses on three major questions facing
management: how to evaluate capital
investment decisions, how to raise the capital
to finance the firm, and how to generate
sufficient cash flows to meet the firm’s cash
obligations. Major topics include methods to
analyze investment decisions, impact of taxes,
techniques for handling risk and uncertainty,
effects of inflation, sources and costs of debt
and equity, capital structure, leverage, and
working capital management. Microcomput-
ers are used for analyzing financial problems.
Previous computer experience is preferred,
but optional instruction offered.

ARME 325 Personal Enterprise and Small
Business Management
Spring. 4 credits. Limited to juniors and
seniors. Prerequisites: ARME 220 and 221
or permission of instructor. Absolutely no
adds or drops after second class meeting.
Lees, T R 12:20-1:10; sec, W 2:30-4:25.
Two additional hours to be arranged.
D. Streeter.
Acquaints students with the challenging role
of small business in the global economy.
Special emphasis on the problems of
planning, starting, and managing a new
business, including strategic planning,
marketing, financing, and managing growth.
Term project, development of a business plan,
is done in teams of no fewer than three. Case
studies and visiting entrepreneurs illustrate
various small business issues.

ARME 326 Human Resource
Management in Small Businesses
Fall. 3 credits. Prerequisite: ARME 220 or
ARME 302 or equivalent. S-U grades
optional. Lees, T R 10:10-11:25 or 11:40-
12:55. R A Milligan.
An introduction to the management of human
resources in small businesses. The focus is on
developing and utilizing all of the capabilities
of all small business personnel including
owners, family members, and employees.
Topics include recruitment, selection,
compensation, training, empowerment, team
building, leadership, performance manage-
ment, and conflict resolution. Student
involvement and active learning experiences
are emphasized.

ARME 327 Accounting for Entrepreneurs
Spring. 3 credits. This course is intended
for non-ARME majors. Students may not
receive credit for this course in addition to
credit for ARME 221 and/or ARME 323.
Lees, T R 10:10-11:25; sec W 2:30-3:20.

M. J. Hubbert.

This course provides an introduction to the

principles of accounting used by entrepre-

neurs who plan, direct, control, and make
decisions about critical business activities in
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their companies. This course will provide
future entrepreneurs with the requisite
technical skills to accumulate, record, and
communicate financial information about their
businesses to internal and external parties of
the firm. We will explore the principles of
financial accounting (accounts receivable,
inventory, fixed assets, liabilities, time value of
money, investments, owners’ equity) and
managerial accounting (budgeting, product
costing, inventory management, break-even
analysis) as they apply to small businesses.
Use of accounting software and the Internet
will be required. This course is intended for
students who have no prior accounting
courses and who are preparing for an
entrepreneurial career path.

ARME 328 Innovation and Dynamic
Management (also Hotel
Administration 418)

Spring. 3 credits. Limited to juniors and
seniors. Lees, T R 10:10-11:25. C. Enz.

For description, see H ADM 418.

ARME 340 Futures and Options Trading
Spring. 3 credits. Prerequisites: ECON
101, EDUC 115 and ARME 210 or
equivalent. S-U grades optional. Lees, T R
10:10-11:25. W. H. Lesser.

The focus of the course is on the use of

futures and options as risk management tools.

Commodities, exchange rate, and interest rate

derivatives are covered from the perspective

of the hedger, but those interested in arbitrage
and speculation will get some insights as well.

Students will participate in a simulated trading

exercise in which they will use price and

market information and input from industry
experts to manage a hedge position.

ARME 342 Marketing Management
Spring. 3 credits. Limited to juniors,
seniors, and graduate students. Prerequi-
sites: ARME 240 and ECON 101-102.
Lees, MW F 10:10-11; secs, R 12:20-2:15
(2 secs) or 2:30-4:25 (2 secs); F 10:10-
12:05 (2 secs), or 12:20-2:15 (2 secs). In
weeks secs are held, there will be no F
lecture. R. D. Christy.

Deals with the central link between marketing

at the societal level and everyday consump-

tion by the general public. As such, this
course emphasizes the management aspects of
marketing by considering consumer behavior,
strategies in product and brand selection,
pricing, promotion, sales forecasting, and
channel selection. Identification and
generation of economic data necessary for
marketing decisions are considered. Public
policy and ethical dimensions of marketing
are examined.

ARME 346 Dairy Markets and Policy
Spring, weeks 1-#. 1 credit. Limited to
juniors and seniors. Prerequisites: ECON
101 or equivalent. S-U grades optional.
Lees, R 2:30-4:25. M. Stephenson.

An introduction to dairy markets and policy.

Major topics include: milk pricing, marketing

channels, dairy trends and demographics,

world trade for dairy products, and policy
issues. Class participation is expected as
topics and new ideas are explored.

ARME 347 Strategic Marketing for
Horticultural Firms
Spring. 1 credit. Prerequisite: ARME 240.
Lee, M 12:20-1:10. G. B. White.
This course will emphasize applications in
strategic marketing. Lectures focus on
practical aspects of the planning, implementa-
tion, and control phases of the strategic
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marketing process. Students will develop a
long-range marketing plan for a fruit,
vegetable, greenhouse, nursery, or related
horticultural firm.

ARME 380 Independent Honors Research
in Social Science

Fall or spring. 1-6 credits. Limited to
students who have met the requirements
for the honors program. See “Honors
Program” in CALS section of this catalog.
Provides qualified students an opportunity
to conduct original research under
supervision. Information available in
ARME undergrad program office in Warren
Hall.

ARME 402 Seminar in Farm Business
Planning and Managerial Problem
Solving

Fall. 3 credits. 4 half-day field trips.

1 all-day field trip. On days field trips are
taken, class ends at 6:00. Prerequisite:
ARME 302 or equivalent. Lees, T R 12:20-
1:10; sec, R 1:25-4:25. G.J. Conneman.

A capstone seminar/workshop designed for

juniors and seniors who plan to return to the

family business or home farm or to take
positions in banking, credit, or agribusiness,
as well as those who wish to establish
entrepreneurial businesses. The objective of
the course is to pull together interdisciplinary
knowledge and apply it in a problem-solving/
critical-thinking management context. Topics
include managerial analysis arid strategic
planning, human resource management, and
business and family arrangements.

ARME 403 Farm Management Study Trip
Spring. 1 credit. Prerequisite: ARME 302.
Open by application only. Secs, arranged.
W. A. Knoblauch.

A special program to study production and

management systems in diverse agricultural

regions of the U.S. Includes a trip (usually
taken during spring break) to the region being
studied. A different region is visited each
year. The course meets in advance of the
study trip and upon return from trip. A paper,
selected by the student, which further
explores an aspect of the trip, is a requirement
for completing the course.

ARME 404 Advanced Agricultural
Finance Seminar
Spring. 2 credits. Limited to 16 seniors
with extensive course work in farm
management and farm finance. Open by
application prior to March 1 of the year
before the course is offered. W 2:30-4:25.
E. L LaDue.
A special program in agricultural finance,
conducted with financial support from the
Farm Credit System. Includes two days at
Northeast Farm Credit offices, one week in
Farm Credit Association offices, a one-day
program on FSA financing during fall term, a
two- to four-day trip to financial institutions in
New York City, and an actual farm consulting
and credit analysis experience in the spring
term.

ARME 405 Farm Finance
Spring. 4 credits. Prerequisite: ARME 302
or equivalent. Lees, MW F 9:05-9:55; sec,
T 2:30-4:25. E. L. LaDue.
The principles and practices used in financing
farm businesses, from the perspectives of the
farmer and the farm lender. Topics include
sources of capital, financing entry into
agriculture, financial analysis of a business,
capital management, financial statements,

credit instruments, loan analysis, financial risk,
and leasing.

ARME 406 Farm and Rural Real Estate
Appraisal
Spring, weeks 7-15. 2 credits. Limited to
40 students. Prerequisites: ARME 302 or
equivalent and permission of instructor.
Lee, R 11:15-12:05; sec R 1:25-4:25.
5 half-day field trips, 1 all-day field trip.
On days of field trips, class ends at 6:00.
G. J. Conneman.
The basic concepts and principles involved in
appraisal. Factors governing the price of
farms and rural real estate and methods of
valuation are studied. Practice in appraising
farms and other rural properties.

ARME 410 Business Statistics

Spring. 3 credits. Prerequisite: ARME 210

or equivalent. Lees, MW F 11:15-12:05.

2 evening prelims. C. van Es.
This course focuses on four major topics used
to analyze data from marketing research,
business, and economics. Topics studied are:
survey sampling procedures, contingency
table analysis, time series and forecasting, and
experimental design and ANOVA. A brief
introduction to non-parametric methods is also
included. The course will involve a research
project designed to give experience in
collecting and interpreting data.

ARME 411 Introduction to Econometrics
Spring. 3 credits. Prerequisite: ARME 210
or equivalent. Lees, T R 10:10-11:25.

Staff.

The course introduces students to basic

econometric principles and the use of

statistical procedures in empirical studies of
economic models. Assumptions, properties,
and problems encountered in the use of
multiple regression procedures are discussed
and simultaneous equation models are
introduced. Students are required to specify,
estimate, and report the results of an empirical
model using econometric methods.

ARME 412 Introduction to Mathematical
Programming
Fall. 3 credits. Primarily for juniors,
seniors, and M.S. degree candidates.
Prerequisite: ARME 210 or equivalent.
Lees, T R 11:40-12:55; secs, T or W 1:25-
2:15. J. E. Pratt.
This is a course in applied linear program-
ming. Following a review of linear algebra,
the emphasis will be on formulation,
specification, and interpretation of solutions to
mathematical models of economic problems.
Standard LP problems such as work schedul-
ing, blending, resource allocation, capital
budgeting, transportation and financial
planning, inventory management, etc., will be
studied. Integer and nonlinear programming
will be introduced, if time permits.

ARME 415 Price Analysis (also
Economics 415)
Fall. 3 credits. Prerequisites: ECON 313
or CEH 210 (PAM 200) or equivalent,
ARME 210 or equivalent. Lees, MW F
9:05-9:55. H. M. Kaiser.
The focus of this course is on the analysis of
supply and demand characteristics of
commodities with particular attention to
agricultural products. Special attention is paid
to empirical analysis. Institutional aspects of
pricing, temporal and spatial price relation-
ships, price forecasting, and the economic
consequences of pricing decisions are
included.



ARME 416 Demographic Analysis in
Business and Government (also
Rural Sociology 331)

Fall. 3 credits. S-U with permission of
instructor. Prerequisite: RSOC 213 or a
statistics course. Lees, W F 1:25-2:15; sec,
M 1:25-2:15 or 2:30-3:20. W. Brown.

For description, see RSOC 331.

ARME 417 Decision Models for Small and
Large Businesses

Spring. 3 credits. Prerequisites: ARME

210 and ECON 101 or equivalents. Lees,

T R 2:30-3:20; lab W 2:30-4:25 or R 12:20-

2:15. C. L van Es and D. H. Streeter.
The course is focused on economic and
statistical models of decision analysis and their
application in large and small business
settings. It will be shown how use of models
can improve the decision process by helping
the decision-maker: understand the structure
of the decision, incorporate subjective
probabilities as a way to portray risk, measure
outcomes in a way that is consistent with
attitudes toward risk, and understand the
value of information. The importance of
sensitivity analysis will be emphasized, as well
as the need to combine both quantitative and
qualitative considerations in decision-making.
Cases will be drawn from small business
scenarios, the public policy arena, and
corporate settings. Implementing decision
models with computers will be the focus of
lab sessions.

ARME 422 Estate Planning

Fall. 1 credit. Limited to juniors, seniors,

and graduate students. S-U grades only.

Lees, M 3:35-4:25. D. A Grossman.
Fourteen sessions on the various aspects of
estate-planning techniques. The law and use
of trusts, the law of wills, federal and New
York State estate and gift taxes, and substi-
tutes for probate procedures are covered.

ARME 424 Stategic Management
(formerly Business Policy)

Fall. 3 credits. Limited to seniors majoring

in business management and marketing.

T R 8:40-9:55, 10:10-11:25 or 1:25-2:40.

B. L Anderson.
An integrating course that examines business '
policy formulation and implementation from
the standpoint of the board and chief
executive of an organization, focusing on
decision making and leadership. The course
is built around a series of cases and several
guest executives. Emphasizes improving oral
and written communication skills.

ARME 425 Small Business Management
Workshop
Fall. 4 credits. Limited to seniors.
Prerequisite: ARME 325 or NBA 300 and
permission of instructor. Term project
work will amount to approximately $100
per team. Lees, MW 2:30-4:25.
D. Streeter.
Students serve as counselors to small
businesses in the central New York area and
confront problems facing small personal
enterprises. Encourages the application of
business principles to an existing business and
the witnessing of the results of firm-level
decision making. Student teams meet with
the business owners and course staff at
arranged times during the semester.
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ARME 426 Cooperative Management and
Strategies
Spring. 3 credits. Recommended: ARME
220 or equivalent. Estimated cost of field
trip, $50. Lees, MW F 12:20-1:10. 2-day
field trip required. B. L Anderson.
Investigates the unique aspects of cooperative,
membership, and not-for-profit organizations.
Issues are approached from the point of view
of management, the board of directors, and
members. Topics include characteristics of
various types of business organizations,
cooperative principles, legislation, taxation, as
well as the unique nature of corporate
strategies, management, financing, and
marketing in cooperative, membership, and
not-for-profit organizations. Primary focus is
on operating cooperatives in agriculture
although alternative types of cooperative
organizations are discussed, such as: credit
unions, insurance cooperatives, employee
stock ownership plans, housing cooperatives,
flexible manufacturing networks, consumer
cooperatives, and membership organizations.

ARME 430 International Trade Policy
Fall. 3 credits. Prerequisites: ECON 101-
102 or equivalents. Lees, T R 1:25-2:40.
Optional section to be arranged.

D. R Lee.

This course examines the economic principles

underlying international trade and monetary

policy, and the policies, practices, and
institutions that influence trade and foreign
exchange markets. Applications to current
topics in international trade policy, to trade in
primary commodities, and to both developed
and developing countries are also empha-
sized.

ARME 431 Food and Agricultural Policies

Fall. 3 credits. Lees, T R 8:40-9:55; sec,

R 11:15-12:05 or 3:35-4:25. H. de Gorier.
The course deals broadly with food and
agricultural policies, including price support
and storage or reserve policies, agricultural
protection, soil conservation programs, the
structure of agriculture, domestic food subsidy
programs, environmental issues, and food
safety. The importance of international trade
and agricultural policies in other countries is
emphasized.

ARME 443 Food-Industry Management
Fall. 4 credits. Limited to juniors and
seniors. Prerequisite: ARME 448 or 342 or
permission of instructor. Lees, T R 10:10-
11:25; sec T 1:25-2:40. G. A German.

A case-study approach is used to examine the

application of management principles and

concepts to marketing and distribution
problems of the food industry. Cases
covering new product introductions, merchan-
dising strategies, and investment decisions are
included. Guest speakers from the food
industry present case-study solutions at the

Tuesday session.

ARME 446 Food Marketing Colloquium
Fall. 1 credit. Limited to juniors and
seniors with extensive course work in food
industry management and marketing.
Permission of the instructors. S-U grades
only. R 1:25-2:40. G. A German,

E. W. McLaughlin, and D.J. Perosio.
ARME 446 and 447 have been developed as a
two-semester special seminar that provides the
weekly focus for the Food Marketing Fellows
Program. The 446 seminar will cover
advanced topics in food marketing, many of
which will have an important international
dimension and in many cases will be
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presented by industry members. Field trips
may be taken.

ARME 447 Food Marketing Colloquium
Spring. 1 credit. Limited to juniors and
seniors with extensive course work in food
industry management and marketing.
Permission of instructors. S-U grades
only. R 3:35-4:25. E. W. McLaughlin,

G. A German, and D. J. Perosio.

ARME 446 and 447 have been developed as a

two-semester special seminar that provides the

weekly focus for the Food Marketing Fellows

Program. The seminar will cover advanced

topics in food marketing, many of which will

have an important international dimension
and will be presented by industry members.

A number of field trips will be taken.

Students will prepare research topics on

various aspects of the food industry.

ARME 448 Food Merchandising

Spring. 3 credits. Limited to juniors and

seniors. Prerequisite: ARME 240. Lees,

T R 10:10-11:25. G. A German and

D.J. Perosio.
Merchandising principles and practices as they
apply to food industry situations. The various
elements of merchandising such as buying,
pricing, advertising, promotion, display, store
layout, profit planning and control, and
merchandising strategy are examined in this
course. The consequences of food industry
trends and initiatives for other industry
members, public policymakers, and consum-
ers are considered.

ARME 449 Global Marketing Strategy
Fall. 3 credits. Prerequisite: ARME 342.
Limited to seniors and graduate students.
T R 2:55-4:10. J. M. Hagen.

This course examines opportunities and

challenges in the rapidly changing global

marketplace. Topics include the decision to
serve a foreign market, alternative strategies
for entry into foreign markets (such as

exporting or establishing a local subsidiary),
and issues in implementing those strategies.

The course includes case analysis and

discussion.

ARME 450 Resource Economics (also
Economics 450)
Fall. 3 credits. Prerequisites: MATH 111,
ECON 313, and a familiarity with EXCEL.
Lees, MW F 2:30-3:20. J. M. Conrad.
Dynamic models of renewable, nonrenewable,
and environmental resources will be con-
structed to examine market allocation and
optimal resource management.

ARME 451 Environmental Economics and
Policy (also Economics 409)

Spring. 3 credits. Prerequisite: ECON 313

and calculus; ARME 250 recommended.

Limited to undergraduate students. S-U

grades optional. Lees, M W 2:55-4:10.

G. L Poe.
This course explores the economic founda-
tions for public decision making about
environmental commodities and natural
resources. Emphasis will be placed on the
two leading economic paradigms of allocating
public goods: the conventional economic
approach, with specific emphasis on market
failure, externalities, benefit-cost analysis, and
the use of non-market valuation techniques;
and a property rights/institutional perspective.
Ecological economic concepts will also be
examined.
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ARME 464 Economics of Agricultural
Development (also Economics 464)
Spring. 3 credits. Prerequisites: ECON
101-102, or permission of instructor. Lees,
T R 11:40-12:55. R. D. Christy.
This course is designed to provide an
understanding of the economics of the
agricultural sector in low-income countries. In
addition, more general issues of economic
development beyond the agricultural sector
will be covered in order to provide the
necessary context for an understanding of
rural problems. Among the areas covered are
the nature of development and technical
change, welfare and income distribution, land
reform, food and nutrition policy, food
security and food aid, competition with more
developed countries and international
markets, the effect of U.S. policy on agricul-
tural development, and the role of interna-
tional institutions. Examples from a wide
variety of developing countries will be used to
illustrate the basis for economic analysis.

ARME 494 Undergraduate Special Topics
in Agricultural, Resource, and
Managerial Economics

Fall or spring. 4 credits maximum. S-U
grades optional. Staff.

The department teaches “trial” courses under

this number. Offerings vary by semester, and

will be advertised by the department.

ARME 497 Individual Study in
Agricultural, Resource, and
Managerial Economics

Fall or spring. Variable credit. S-U grades
optional. Students must register with an
Independent Study form (available in 154
Warren Hall). Staff.

To be used for special projects designed by

faculty members.

ARME 498 Supervised Teaching
Experience
Fall or spring. 1-3 credits. Total of 4
credits maximum during undergraduate
program. Students must register with an
Independent Study form (available in 154
Warren Hall). Staff.
Designed to give qualified undergraduates
experience through actual involvement in
planning and teaching courses under the
supervision of department faculty. Students
are expected to actually teach at least one
hour per week for each credit awarded.
Students cannot receive both pay and credit
for the same hours of preparation and
teaching.

ARME 499 Undergraduate Research
Fall, spring, or summer. 1-4 credits.
Limited to students with grade-point
averages of at least 2.7. Students must ,
register with an Independent Study form
(available in 154 Warren Hall). S-U grades
optional. Staff.

Permits outstanding undergraduates to carry

out independent study Of suitable problems

under appropriate supervision. Students
cannot receive both pay and credit for the
same hours of work.

ARME 605 Agricultural Finance and
Capital Management
Fall. 3 credits. Prerequisite: ARME 405 or
equivalent. Offered alternate years.
Offered fall 1998 and fall 2000; not offered
fall 1999. $35 charge for reading materials;
no text. T R 8:40-9:55. E. L LaDue.
Advanced topics in capital management and
financing of agriculture. Special emphasis on
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current issues. Example topics: farm-sector
funds flows, financial risk and decision
analysis, agricultural finance policy, financial
intermediation and intermediaries, firm
growth, inflation, loan evaluation, and
selected topics on financing agriculture in
developing countries.

ARME 608 Production Economics (also
Economics 408)
Fall. 3 credits. Recommended: ECON 313
and MATH 111 or equivalents. Lees, MW
F 10:10-11. L W. Tauer.
The theory of production economics with
emphasis on applications to agriculture and
natural resources. Topics include the
derivation, estimation, and use of production,
cost, profit, demand, and supply functions.
Production response over time and under risk
is introduced.

ARME 630 Policy Analysis: Welfare
Theory, Agriculture, and Trade (also
Economics 430)

Spring. 4 credits. Prerequisites: ARME
608 or CE&H 603, ECON 313, or equiva-
lent intermediate micro theory incorporat-
ing calculus. Lees, T R 8-9:55.

H. de Goiter and staff.

The first half of the course surveys the theory

of welfare economics as a foundation for

public policy analysis. Major issues addressed
include the problem of social welfare
measurement, the choice of welfare criteria,
and the choice of market or nonmarket
allocation. Basic concepts covered include
measurement of welfare change, including the
compensation principle, consumer and
producer surplus, willingness-to-pay mea-
sures, externalities, and the general theory of
second-best optima. The second half of the
course focuses on public policy analysis as
applied to domestic agricultural policy and
international trade. The domestic policy
component examines major U.S. farm
commodity programs and related food and
macroeconomic policies and analyzes their
effects on producers, consumers, and other
groups. The international trade component
examines the structure of world agricultural
trade, analytical concepts of trade policy
analysis, and the principal trade policies
employed by countries in international
markets.

ARME 640 Analysis of Agricultural
Markets (also Economics 440)
Fall, weeks 1-7 (ends Oct. 16). 2 credits.
Prerequisites: ARME 411 and 415 or
equivalents. Lees, M W 8:40-9:55; sec,
F 9:05-9:55. W. G. Tomek.
This course is about agricultural product
markets. Focus is placed on their distinguish-
ing characteristics, criteria for evaluating
performance and models of price behavior
including marketing margins.

ARME 641 Commodity Futures Markets
(also Economics 441)
Fall, weeks 8-14 (starts Oct. 19). 2 credits.
Prerequisites: ARME 411 and 415 or
equivalents. Recommended: ARME 640.
Lees, MW 8:40-9:55; sec F 9:05-9:55.
W. G. Tomek.
This course is primarily about markets for
agricultural futures contracts. Emphasis is
placed on models of price behavior on futures
markets including relationships among cash
and futures prices. These principles provide a
foundation for a discussion of hedging,
speculation, and public-policy issues.

ARME 651 Environmental and Resource
Economics

Spring. 4 credits. Limited to graduate

students. Lees, T R 10:10-11:25.

W. D. Schulze.
A review of welfare economics, environmental
externalities, and common property resources,
and a survey of current environmental and
natural resource policy. Techniques for
measuring benefits and cost—including
property value and wage hedonic approaches,
travel cost models and contingent valuation—
are covered. Survey/data collection methods
are described in detail. Explore innovative
market mechanisms for resolving public good,
common property, and externality problems.
Students will be required to complete a paper
describing their own formal economic analysis
of a natural resource or environmental
problem. Open to graduate students outside
of economics. ARME 651 is a core course for
the Environmental Management concentra-
tion/option.

ARME 652 Land Economics Problems
(co-listed with Civil and
Environmental Engineering 529)

Fall or spring. 1 or more credits. Limited
to graduate students. Prerequisite:
permission of instructor. S-U grades
optional. W 7:39-9:25 p.m. D.J. Allee.

Special work on any subject in the field of

land and resource economics.

ARME 660 The World’s Food

Spring. 3 credits. S-U grades optional.

T R 1:25-2:40. T. T. Poleman.
Designed to introduce first-year graduate
students to food economics, the world food
situation, and the linkages between food,
population, and employment in developing
countries. Among the topics considered are
the extent of hunger, income and dietary
change, control of population growth, and the
outlook for feeding an eventual population of
10-12 billion.

ARME 665 Food and Nutrition Policy
(also Nutritional Sciences 685)
Spring. 3 credits. Prerequisites: introduc-
tory microeconomics and intermediate
statistics (i.e. through multiple regression),
or permission of instructor. S-U grades
optional. Lees, MW 2:55-4:10. D. Sahn.
For description, see NS 685.

ARME 666 Economics of Development
(also Economics 466)
Spring. 3 credits. Prerequisites: ECON
313 and 314 or permission of instructor.
S-U grades optional. Lees, T R 11:40-
12:55. S. C. Kyle.
The course is designed as an introduction to
the economics of development at the graduate
level. The course will be split into two major
sections, the first dealing with the micro-
economics of households in developing
countries and the second covering macroeco-
nomic strategy and performance. A principal
goal will be to illuminate the particular
features of low-income countries which are
important to economic analysis and policy.
Special attention will be given to issues facing
countries with important agricultural and
resource sectors.

ARME 667 Topics in Economic
Development (also Economics 770)
Fall. 3 credits. Prerequisite: basic first-
year courses in ECON or ARME, or
instructor’s permission. S-U grades
optional. Lees, T R 1:25-2:40. R. Kanbur.



This course is targeted to second-year
graduate students. Topics covered will vary
from year to year but may include: poverty,
inequality, intra-household allocation,
structural adjustment, debt. Examination will
be by term paper.

ARME 694 Graduate Special Topics in
Agricultural, Resource, and
Managerial Economics

Fall or spring. 4 credits maximum. S-U
grades optional. Staff.

The department teaches “trial” courses under

this number. Offerings vary by semester, and

will be advertised by the department.

ARME 698 Supervised Graduate
Teaching Experience
Fall or spring. 1-3 credits. Total of 4
credits maximum during graduate
program. Students must register with an
Independent Study form (available in 140
Roberts Hall). Open only to graduate
students. Undergraduates should enroll in
ARME 498. S-U grades optional. Prerequi-
site: permission of instructor. Staff.
Designed to give graduate students teaching
experience through involvement in planning
and teaching courses under the supervision of
departmental faculty members. The experi-
ence may include leading discussion sections,
preparing, assisting in, or teaching lectures
and laboratories, and tutoring. Students are
expected to actually teach at least one hour
per week for each credit awarded. Students
cannot receive both pay and credit for the
same hours of preparation and teaching.

ARME 699 M.P.S. Research
1-6 credits. Prerequisite: registration as
an M.P.S. student. Credit is granted for the
M.P.S. project report. Staff.

ARME 700 Individual Study in
Agricultural, Resource, and
Managerial Economics

Fall or spring. Limited to graduate
students. S-U grades optional. Credit,
class hours, and other details arranged
with a faculty member. Staff.

This course is used for special projects

designed by faculty members. More than one

topic may be given each semester in different
sections. The student must register in the
section appropriate to the topic being
covered; the section number is provided by
the instructor.

[ARME 70S Advanced Production

Economics

Fall. 3 credits. Prerequisite: ARME 608,

710, or equivalents; ECON 609 is highly

recommended. Offered alternate years.

Not offered fall 1998 and 2000. Next

offered fall 1999. Hours to be arranged.

R N. Boisvert.

Theoretical and mathematical developments in

production economics, with emphasis on
estimating production relationships, scale
economies, technical change, factor substitu-
tion. Developments in flexible functional
forms, duality and dynamic adjustment models
are emphasized. Discussions of other topics
(risk, supply response, and household
production functions) based on student
interest.]
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ARME 710 Econometrics |
Spring. 4 credits. Prerequisite: matrix
algebra and statistics at the level of BTRY
417 and 601 (BTRY 409 or ECON 619
preferred). Undergraduates must have
permission of instructor. Lees, M W 8:40-
9:55; sec, F 9:05-9:55. W. G. Tomek.
This intermediate-level course covers selected
statistical models and associated estimators
used in econometrics; dynamic and other
stochastic regressor models, seemingly
unrelated regression and simultaneous
equation models, and models with
nonspherical error terms and specification
errors. Students seeking an introduction to
econometrics should take ARME 411.

/MARME 711 Econometrics Il

Fall. 4 credits. Prerequisite: ARME 710 or

equivalent. BTRY 417 recommended.

Lees, MW 10:10-12:05. T. D. Mount.
Coverage~Beyond that of ARME 710 of linear
regression models, including alternative
methods of incorporating non-sample
information and testing restrictions, diagnostic
techniques for collinearity and influential
observations, pooling data, stochastic
coefficients, limited dependent variables and
latent variables.

AARME712 Quantitative Methods |
Fall. 4 credits. Prerequisite: some formal
training in matrix algebra. A course at the
level of BTRY 417 is highly recommended.
Lees, MW 8:40-9:55; sec, F 9:05-9:55.
R. N. Boisvert.
A comprehensive treatment of linear
programming and its extensions, including
postoptimality analysis. Topics in nonlinear
programming, including separable, spatial
equilibrium and risk programming models.
Input-output models and their role in social
accounting matrices and computable general
equilibrium models are discussed. Applica-
tions are made to agricultural, resource, and
regional economic problems.

ARME 713 Quantitative Methods I
Spring. 3 credits. Prerequisite: ECON
609- S-U grades optional. Lees, MW F
9:05-9:55. J. M. Conrad.

This course is concerned with the analysis and

optimization of dynamic systems. Course

objectives are to (1) present the basic theory
of dynamical systems and dynamic optimiza-
tion, (2) introduce associated methods of

optimization and numerical analysis, (3)

review some applications of dynamic analysis

from various subfields in economics, and
thereby (4) equip students with basic theory
and methods to perform applied research on
dynamic allocation problems.

[ARME 714 Experimental Economics
Fall. 4 credits. Prerequisite: ECON 609.
Offered alternate years. Not offered fall
1998 and 2000. Next offered fall 1999.
Lees to be arranged. W. D. Schulze.
The course will survey both experimental
economics methods and research as an
approach to test economic theory. Students
will participate as subjects in a series of
illustrative computerized experiments ranging
from double auctions to public goods
provision. Topics covered include experimen-
tal methods; decisions and games; markets
(testing auction institutions); market power
(monopoly, oligopoly); bargaining, compensa-
tion and performance; public goods;
externalities, and voting; information and
uncertainty; and economic anomalies.
Students must design and write a paper
describing their own experiment.]
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ARME 717 Research Methods in
Agricultural Economics

Spring. 2 credits. Limited to graduate

students. M 2:30-4:25. R. N. Boisvert.
Discussion of the research process and
scientific method as applied in agricultural
economics. Topics include problem identifi-
cation, hypotheses, sources of data, sampling
concepts and designs, methods of collecting
data, questionnaire design and testing, field
organization, and analysis of data. During the
semester each student develops a research
proposal that may be associated with his or
her thesis.

ARME 730 Seminar on International
Trade Policy: Agriculture,
Resources and Development

Fall. 3 credits. Limited to graduate
students. Prerequisites: ARME 630 or
equivalent. Offered alternate years
beginning spring 2000. Offered fall 1998
and spring 2000. Not offered spring 1999.
Hours to be arranged. D. R. Lee.

This course examines selected topics in the

professional literature on international trade

policy, focusing on agricultural trade and
related topics, including trade liberalization,
trade and environmental linkages, technologi-
cal change and trade policy, and agricultural
trade and development.

ARME 731 Seminar on the Political
Economy of Agriculture and Trade

Fall. 3 credits. Limited to graduate
students. Offered alternate years. Offered
fall 1998 and 2000. Not offered fall 1999.
T R 11:40-12:55. H. de Gorter.

A review of the professional literature relating

to agricultural policy issues and techniques

appropriate to the analysis of such issues.

ARME 735 Public Finance: Resource
Allocation and Fiscal Policy (also
Economics 735)

Fall. 4 credits. Time to be arranged.
R. Kanbur.
For description, see ECON 735.

ARME 740 Agricultural Markets and
Public Policy
Spring, weeks 1-7. 2 credits. Limited to
graduate students. Prerequisite: familiarity
with multiple regression techniques at the
ARME 411 level or higher. Recommended:
ARME 640. T R 12:20-2:15. W. H. Lesser.
Develops the concepts and methodology for
applying and analyzing the effects of public-
policy directives to the improvement of
performance in the U.S. food marketing
system prospective topics include a survey of
industrial organization principles, antitrust and
other legal controls, and coordination systems
in agriculture. Topics can be adjusted to
students’ interests.

[ARME 741 Space, Trade, and
Commodity Analysis
Spring, weeks 8-14. 2 credits. Limited to
graduate students. Recommended: ARME
412 or equivalent and ARME 640. Offered
alternate years. Not offered spring 1999.
Next offered spring 2000. T R 12:20-2:15.
J. E. Pratt.
Principal topics are transportation economics,
spatial micro-economics of the firm, spatial
pricing and location decisions, the forms of
spatial competition, and quantitative methods
for spatial analyses, which include techniques
for finding spatial equilibriums.]
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ARME 750 Resource Economics

Fall. 3 credits. Prerequisites: ECON 609
and 618, or ARME 713- Lees, MW F
9:05-9:55. J. M. Conrad.

timal control and other methods of
namic optimization will be used to study
allocation and management of natural
resources.

ARME 751 Environmental Economics
Spring. 4 credits. Prerequisites: ECON
609 and 618, or ARME 713. S-U grades
optional. Hours to be arranged.

R. N. Boisvert and L D. Chapman.
Economic theory will be applied to the
problems of managing environmental quality.
Static and dynamic models of externality,
decisions to preserve or develop natural
environments, and methods of valuation will
be presented.

[ARME 763 Macro Policy in Developing
Countries

Spring. 3 credits. Prerequisites: ECON

609, 610, 613 (may be taken concurrently),

or permission of instructor. Offered

alternate years. Not offered Spring 1999;

next offered spring 2000. Lee, T 2-4:25.

S. C. Kyle.
This course examines macroeconomic policies
in developing countries and their interaction
with economic growth, development, and
stability. Theoretical models useful for
analysis of macro policies will be covered as
well as an examination of empirical studies.
Emphasis will be on research topics of current
interest to students and professionals in the
field, particularly those relating to the
interaction of macro policy with micro and
sectoral analysis.]

ARME 764 Workshop in Public,
Agricultural, and Development
Economics (also Economics 784-8)

Fall and spring. 3 credits. Prerequisite:
completion of first two years of Ph.D.
courses in ECON or ARME, or instructor’s
permission. S-U grades only. Lees,

W 2:30—4:25. R. Kanbur.

This course is targeted to those writing Ph.D.

theses, having finished the basic course work.

It will consist of presentations by students, the

instructor, and guest speakers.

ARME 800 Master’s-Level Thesis
Research
Fall or spring. 1-9 credits. Prerequisite:
permission of graduate committee chair.
S-U grades only. Graduate faculty.
For students admitted specifically to a master’s
program.

ARME 900 Graduate-Level Thesis
Research
Fall or spring. 1-9 credits. Prerequisite:
permission of graduate committee chair.
S-U grades only. Graduate faculty.
For students in a Ph.D. program only before
the “A” exam has been passed.

ARME 901 Doctoral-Level Thesis
Research
Fall or spring. 1-9 credits. Prerequisite:
pennission of graduate committee chair.
S-U grades only. Graduate faculty.
For students admitted to candidacy after the
“A” exam has been passed.
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A. W. Bell, chair; R. E. Austic, D. E. Bauman,
D. H. Beermann, R. W. Blake, Y. R. Boisclair,
D. L Brown, W. R. Butler, L E. Chase,

G. F. Combs, W. B. Currie, H. N. Erb,

W. Everett, D. G. Fox, D. M. Galton,

C. Gorewit, H. F. Hintz, P. A Johnson,
Keshavarz, X. G. Lei, E. A Oltenacu,

A. Oltenacu, J. E. Parks, A. N. Pell,

R. E. Pitt, E. J. Poliak, R L Quaas, S. M. Quirk,
R. D. Smith, M. L Thonney, M. E. Van
Amburgh

AN SC 100 Domestic Animal Biology |

Fall. 4 credits. S-U grades optional. Lees,

M fF 9:05; sec, TWorR 2-4:25.

W. B. Currie, M. L. Thonney, and staff.
An introduction to the science of raising
animals in the context of commercial animal
production. Lectures and labs address the
biology of economically important species
(morphology, anatomy, and physiology) and
application of the biology to the management
of animals within major livestock industries.
Topics covered include fundamentals of
anatomy, regulatory mechanisms, vital
systems, digestion, and metabolism. Students
care for small numbers of cattle, sheep, pigs,
and chickens in different phases of their life
cycle to maximize hands-on contact. Living
animals will be used noninvasively, and fresh
organs and tissues from dead animals will be
used in laboratories.

R
R
K.
P.

AN SC 105 Contemporary Perspectives
of Animal Science
Spring. 1 credit. Limited to freshmen,
sophomores, and first-year transfers.
T 1:25 or W 12:20. R. C. Gorewit and
D.J. Chemey.
A forum to discuss the students’ career
planning and the contemporary and future
role of animals in relation to human needs.

AN SC 120 Animal Domestication and
Behavior

Fall. 3 credits. T R 8:40-9:55.

E. A Oltenacu.
This Freshman Writing Seminar will explore
the relationship between humans and their
domestic animals. Students will study the role
of animal behavior in the domestication
process, both historically and in modem
attempts to domesticate new species, and in
finding solutions to current issues related to
animal welfare.

AN SC 150 Domestic Animal Biology Il
Spring. 4 credits. S-U grades optional.
Lee, MW F 9:05; lab/disc T W or R 2-4:25.
W. R. Butler and staff.

Second of a two-semester sequence (100/150)

applying the basic biology of growth, defense

mechanisms, reproduction, and lactation to
aspects of the production and care of
domestic animals. Fresh tissues and organs
from dead animals along with preserved
specimens will be used in laboratories,
exercises, and demonstrations.

AN SC 212 Animal Nutrition
Fall. 4 credits. Prerequisite: CHEM 208
or equivalent. Recommended: AN SC 100
and 150. Lees, MW F 10:10; lab, MT W R
or F 1:25-4:25. A W. Bell and
D.J. R Cherney.
An introduction to animal nutrition, including
digestive physiology and metabolism of
livestock and other species; nutrient properties
and requirements for different aspects of
animal production and performance;
principles of feed evaluation and ration

formulation. Laboratory classes include
gastrointestinal tract dissections and a
nutritional experiment performed on a
laboratory or farm animal species.

AN SC 213 Nutrition of the Dog
Spring, weeks 1-7. 1 credit. Prerequisite:
AN SC 212 or equivalent. Offered
alternate years. Not offered spring 2000;
next offered spring 1999, 2001. Lees
W 7:30-9:25 p.m. H. F. Hintz.
Nutrition of the dog. Digestive physiology,
nutrient requirements, feeding practiceSi and
interactions of nutrition and disease.

[AN SC 214 Nutrition of Exotic Animals
Spring, weeks 1-7. 1 credit. Prerequisite:
AN SC 212. Offered alternate years. Next
offered spring 2000; not offered spring
1999, 2001. Lee, W 7:30-9:25 p.m.

H. F. Hintz.

Principles of nutrition for exotic animals.

Nutrient requirements, sources of nutrients,

feeding management systems, and ration

formulation will be discussed. Signs of
nutrient deficiencies and excesses will be
described]

AN SC 215 Exotic Avian Husbandry and
Propagation
Spring. 2 credits. Limited to 100 students.
Prerequisites: AN SC 100, 150 or Bio G
103, 104 or equivalent. Lee, M 2:30-4:30.
J. Parks and D. Muscarella.
Natural history, carq, management, health and
breeding of exotic avian species with
emphasis on psittacines (parrots and related
species) and raptors (birds of prey). Lectures,
demonstrations, and local field trips.

AN SC 216 Nutrition of the Cat
Fall, weeks 1-7. 1 credit. Prerequisite:
AN SC 212 or equivalent. Offered
alternate years. Not offered fall 1999,
2001; next offered fall 1998, 2000. Lees, W
7:30-9:25 p.m. H. F. Hintz.
Nutrition of the cat. Digestive physiology,
nutrient requirements, feeding practices, and
interactions of nutrition and disease.

AN SC 221 Introductory Animal Genetics
Spring. 3 credits. Prerequisite: a year of
college biology. Lees, T R9:05; sec, T W R
or F 2-4:25. E.J. Poliak.

An examination of basic genetic principles

and their application to the improvement of

domestic animals, with emphasis on the
effects of selection on animal populations.

AN SC 250 Dairy Cattle Principles

Fall. 3 credits. S-U grade optional.

Lees, T R 10:10; lab, T or R 2-4:25.

D. M. Galton and T. Batchelder.
Introduction to the background and scientific
principles relating to dairy cattle production.
Laboratories are designed to provide an
understanding of production techniques. This
course is a prerequisite for AN SC 251, 351
and AN SC 355.

AN SC 251 Dairy Cattle Selection

Fall. 2 credits. Prerequisite: AN SC 250 or

equivalent. S-U grades optional. Lee,

W 1:25-2:15; disc, W 2:15-4:25.

D. M. Galton.
Application of scientific principles of genetic
programs in herds with different breeding
programs. Emphasis on economical traits to
be used to improve genetic progress and herd
profitability.



AN SC 265 Horses
Fall. 3 credits. Prerequisites: AN SC 100
and 150 or permission of instructor.
S-U grades optional. Lees, T R 9:05; lab,
R 1:25-4:25. C. Collyer.
Selection, management, feeding, breeding,
and training of light horses.

[AN SC 280 Molecular Biology in
Agriculture and Medicine
Fall. 2 credits. Prerequisite: one year of
introductory biology. Not offered 1998-99.
Lee, T R 10:10. S. M. Quirk.
The applications of molecular biology to
animal research, animal agriculture, industry
and medicine are discussed. An introduction
of basic recombinant DNA techniques is
followed by topics such as transgenic animal
production, mammalian cloning, genome
projects, gene therapy and genetic screening.
Ethical issues raised by use of these tech-
niques will be discussed.)

AN SC 290 Meat Science (also Food
Science 290)
Fall. 2 or 3 credits. Lees, T R 11:15; lab,
Mor R 12:20-3:20. D. H. Beermann and
staff. Lecture only, 2 credits; lecture plus
lab, 3 credits; lab cannot be taken without
lecture.
An introduction to meat science through a
study of the structure, composition, and
function of muscle and its conversion to meat.
Properties of fresh and processed meat,
microbiology, preservation, nutritive value,
inspection, and sanitation are also studied.
Laboratory exercises include anatomy, meat-
animal slaughter, meat cutting, wholesale and
retail cut identification, inspection, grading,
curing, sausage manufacture and quality
control. An all-day field trip to commercial
meat plants is taken.

AN SC 300 Animal Reproduction and
Development
Spring. 3 credits. Prerequisite: AN SC
100-150 or equivalent and one year of
introductory biology. Lees, MW F 10:10.
J. E Parks.
Comparative anatomy and physiology of
mammalian and avian reproduction, with
emphasis on domestic and laboratory animals.
Fertilization through embryonic development,
pregnancy, and growth to sexual maturity;
emphasis on physiological mechanisms and
application to fertility regulation. Separate
laboratory offered to demonstrate fundamental
aspects of reproduction and reproductive
technology.

AN SC 301 Animal Reproduction and
Development Lab
Spring. 1 credit. Prerequisite: AN SC
100-150 or equivalent. Concurrent
enrollment in or completion of AN SC 300
required to register. Labs, MW or F
1:25-4:25. Each lab limited to 30 students.
J. E. Parks.
Demonstration of fundamental principles and
applied aspects of mammalian and avian
reproduction. A limited number of live
animals will be used in some demonstrations.
Dissection and examination of tissues from
vertebrate animals will be included in selected
laboratories.

AN SC 305 Farm Animal Behavior (also
BIOAP312)
Spring. 2 credits. Prerequisites: introduc-
tory course in animal physiology; at least
one animal production course or equiva-
lent experience is recommended. S-U

grades optional. Lee, T R 11:15.

E. A Oltenacu and K. A Houpt.
The behavior of production species (avian and
mammalian) influences the success of any
management program. Students study
behaviors relating to communication, learning,
social interactions, reproduction, and feeding
of domestic animals and their physiological
basis. Management systems for commercial
livestock production and their implications for
animal behavior and welfare are stressed.

AN SC 321 Applied Animal Genetics
Seminar
Fall. 1 credit. Prerequisite: AN SC 221 or
equivalent. S-U grades only. Lee, M 12:20.
P. A Oltenacu and E. J. Poliak.
Topics of interest related to the genetic
definition and control of qualitative and
guantitative traits in various species of animals
are presented. Genetic conservation programs
and current animal improvement strategies as
well as challenges presented by new
developments in reproductive biology and
molecular genetics are addressed in a lecture
discussion-type format.

AN SC 322 Applied Animal Genetics-
Laboratory
Fall. 1 credit. Prerequisite: concurrent
registration in AN SC 321 or instructor’s
permission. S-U grades only. M 2-4:25.
P. A Oltenacu and E. J. Poliak.
Many genetic concepts addressed in AN SC
321 are explored in depth using a computer-
assisted instruction environment. Mendelian
inheritance of qualitative traits, detection of
carriers of recessive genes, artificial selection,
inbreeding and heterosis, design and
evaluation of genetic improvement and
conservation programs, and role of population
size are among the topics considered.

AN SC 323 Equine Genetics
Fall. 1 credit. Prerequisite: AN SC 221 or
equivalent. S-U grades only. Disc, T 1:25-
2:15. P. A Oltenacu and staff.
Topics of equine genetics will be presented
and discussed. Independent library research, a
short written paper, and an oral presentation
will be important parts of this course. Lecture
topics may include the genetic aspects of
color, abnormalities, metabolic diseases,
unsoundness, and performance.

[AN SC 330 Commercial Poultry
Production

Spring. 2 credits. Prerequisites: AN SC
100 and 150 or permission of instructor.
Offered alternate years. Next offered
spring 2000; not offered spring 1999, 2001.
Lee, F 2-4 (occasional field trips run past
4 p.m.) K. Keshavarz.

The course emphasizes production and

business management aspects of commercial

poultry farm operation and is designed to

acquaint the student with current technology

involved in commercial poultry production.)

[AN SC 341 Biology of Lactation
Spring. 2 credits. Prerequisite: AN SC
100-150 or Animal Physiology. Offered
alternate years. Not offered spring 1999,
2001; next offered spring 2000. Lees, T R
9:05. Y. R. Boisclair and staff.
A comprehensive survey of the biology of the
mammary gland. Lectures cover: 1) basic
aspects such as anatomy and development of
the mammary gland, biochemistry and
hormone regulation of milk synthesis and
regulation of gene expression in the mammary
cells; 2) practical aspects such as the impact of
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lactation on nutrition, reproduction, and
diseases. Lactation in the dairy cow provides
the primary context to the course, but
examples from other mammals including
humans will be used.)

AN SC 351 Dairy Herd Management
Spring. 4 credits. Prerequisites: AN SC
250 or permission of instructor. Recom-
mended: ARMF.302. Lees, MWF 11:15;
labs, M or R 1:25—4:25, and F (alternate
weeks) 1:25-4:25. D. M. Galton and
T. L Batchelder.

Application of scientific principles to practical

herd management with components of

reproduction, milking, housing, records, and
production economics. Laboratories
emphasize practical applications, analyses of
alternatives, decision making, field trips, and
discussion.

AN SC 355 Dairy Nutrition and Health
Spring. 3 credits. Prerequisite: AN SC 250
and permission of instructor. Letter only.
Lees, T R 9:05; lab, T or W 1:25-4:25.

D. M. Galton, L. F, Chase and
T. L Batchelder.

Application of scientific principles to practical

herd management with components of

nutrition and herd health. Laboratories
emphasize practical applications, analyses of
alternatives, decision making, field trips, and
discussion.

[AN SC 360 Beef Cattle

Spring. 3 credits. Not offered spring 1999,

2001; next offered spring 2000. Lee, T R

10:10; sec, W 2:00-4:25. M. L Thonney.
Empbhasis is on the management of reproduc-
tion, nutrition, and selection in beef cattle
enterprises. A cattle growth model is studied.
Laboratories acquaint students with manage-
ment skills through computerized simulations
and working directly with cattle. Students
spend several days during the semester
feeding and caring for cows and their
newborn calves.)

AN SC 365 Equine Nutrition
Fall. 3 credits. Prerequisites: AN SC 100,
212, and 265 or equivalent. S-U grades
optional. Lee, MW F 9:05-9:55.
H. F. Hintz.
The principles of nutrition for horses will be
presented. Digestive physiology, sources of
nutrients, feeding programs for various classes
of horses and interactions of nutrition and
diseases will be discussed.

AN SC 370 Swine Nutrition and
Management

Fall. 3 credits. Recommended: AN SC

212. Lee, TR 11:15; lab, T 2-4:25.

X. G. Lei and K. Roneker.
This course focuses on swine nutrition,
feeding, and management. Lectures are
integrated basic nutrition and swine system
including pig biology, digestive and metabolic
development, nutritional biochemistry and
physiology, impact of swine nutrition on
environment, use of pig model in piedicine,
and current swine nutrition and biotechnol-
ogy. Laboratory practice, animal projects, and
problem troubleshooting are offered.

AN SC 360 Sheep
Spring. 3 credits. Not offered spring 2000;
next offered spring 1999, 2001. Lee, T R
10:10; sec, W 2:00-4:25. M. L Thonney.
Emphasis is on the breeding, feeding,
management, and selection of sheep from a
production-system approach. Lectures and
laboratories are designed to give students a
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| practical knowledge of sheep production as
well as the scientific background for improved
anagement practices. Students work directly
ith sheep during laboratories and spend
\veral days during the semester feeding and
ring for ewes and their newborn lambs.

SC 392 Animal Growth Biology

Fall. 2 credits. Not open to freshmen;
sophomores by permission of instructor
only. Prerequisites: one year of college
biology and one course in animal or
human physiology, AN SC 212 and 221 or
equivalent. Lee, R 1:25-3:20; sec, F 1:25-
2:15. D. H. Beermann and staff.

A detailed discussion of the morphological
and physiological aspects of growth of
domestic and laboratory animals. Overview
of the cell cycle and early embryo growth
regulation, differentiation and cellular aspects
of tissue development and growth, maternal
influences on fetal growth and allometric
patterns of postnatal growth are discussed.
Endocrine, genetic and nutritional influences
on protein and lipid metabolism, nutrient
requirements and composition of growth will
be emphasized.

AN SC 400 Tropical Livestock
Production

Spring. 3 credits. Prerequisite: upperclass

standing. Lees, T R 9:05; disc W 1:25-3:20.

R. W. Blake.
An analysis of constraints on livestock
production in developing countries of the
tropics, economic objectives and risk, and
production methods. Emphasis is on strategic
use of animal and plant resources, animal
performance with inputs restricted, decision
making, and alternative systems of production.
Principles, real examples, independent study
projects, and classroom interactions will aid
problem-solving efforts to improve food
security.

AN SC 401 Dairy Production Seminar
Spring. 1 credit. Limited to juniors and
seniors. Disc, M 7:30 p.m. D. E. Bauman.

Capstone course where students, with the

help of faculty members, complete a study of

the research literature on topics of current
interest in the dairy industry. Students then
make an oral and a written report on their
topic with emphasis on integrating theory and
practice.

AN SC 402 Seminar in Animal Sciences
Spring. 1 credit. Limited to juniors and
seniors. May be repeated. S-U grades
optional. Lee, M 4:30. P. A Johnson and
W. B. Currie.

Review of literature pertinent to topics of

animal science or reports of undergraduate

research and Honors projects. Students
present oral reports of their work for class
discussion in addition to written reports.

AN SC 403 Tropical Forages
Spring. 2 credits. Limited to seniors and
graduate students except by permission of
instructor. Prerequisites: crop production
and livestock nutrition. Offered alternate
years. Not offered spring 2000; next
offered spring 1999. Lees, T R 10:10.
A. N. Pell.
An overview of tropical grasslands, seeded
pastures, and crop residues as feed resources;
grass and legume characteristics; establish-
ment and management of pastures; determina-
tion of feeding value of forages and crop
residues; physiology of digestion of ruminants
that affects feeding behavior; problems of

998-1999

chemical inhibitors in plants; and preservation
of tropical forages as hay or silage.

AN SC 410 Nutritional Physiology and
Metabolism

Fall. 3 credits. Prerequisites: biochemis-

try and physiology. MW F 11:15.

R. E. Austic and D. E. Bauman.
A fundamental approach to nutrition focusing
on the metabolic rate of nutrients and the
interrelationships among nutrients, nutritional
state, and metabolic processes. The overall
goal is to increase understanding of metabo-
lism and metabolic regulation through an
integration of nutrition, biochemistry, and

physiology.

AN SC 411 Applied Cattle Nutrition
Fall. 4 credits. Prerequisites: AN SC 100
and 212 (or equivalent); AN SC 355 is
encouraged. Lees, MW F 10:10; lab, M or
T 1:25-4:25. M. E. Van Amburgh.
An applied approach to predicting nutrient
requirements and feed utilization to meet
requirements with wide variations in cattle
type, feed composition, and environmental
conditions. Dairy cattle are emphasized.
Nutrient management to minimize cost of
production and environmental effects is
discussed. Computer models (Cornell Net
Carbohydrate and Protein System) are used in
the laboratory to apply the information
presented in lectures, including evaluation of
feeding programs on case study farms.
Course is designed for juniors, seniors, and
entering graduate students.

AN SC 412 Livestock and the
Environment
Spring. 2 or 4 credits. No prerequisite for
2 credits (weeks 1-7). With permission of
the instructors, students who have taken
AN SC 411 (formerly 312) can sign up for 4
credits (frill semester) for completing an
independent project on whole-farm
environmental planning. Lee, T R 11:15—
12:05. D. G. Fox and R. E. Pitt.
This course will explore controversial issues
surrounding livestock and the environment,
including competition with humans for food
resources, impact of animal products on
human health, and impact of livestock farms
on environmental/community problems,
including odor, and pathogens and excess
nutrient effects on water quality. Those taking
2 additional credits will use computer software
tools to evaluate aspects of whole-farm
nutrient and environmental management on
case study farms, with data collection and
analysis continuing throughout the semester.

AN SC 414 Ethics and Animal Science
Fall. 2 credits. Enrollment limited to 40
students, juniors and seniors only. Lee,

M 12:20; disc, W or F 12:20-1:10. One
Saturday morning, required farm tour 9
a.m.-l p.m., Saturday, September 5, 1998.
D. J. Cherney and A. van Tienhoven.

Exploration of the place of humans in the

biological world, origins of ethics and

morality, speciesism, the use of animals for
research and agricultural purposes, transgenic
animals. A report on the fann tour, participa-
tion in discussion and a project of the
student’s choice will be used to evaluate the
performance of each student.

AN SC 420 Quantitative Animal Genetics
Spring. 2 credits. Prerequisite: AN SC 221
or equivalent. Limited to 30 students. Lee,
R 12:20; sec, M 2-4:25. E.J. Poliak.

A consideration of problems involved in

improvement of animals through application

of the theory of quantitative genetics, with
emphasis on genetic evaluation and analysis
of data for genetic parameters. Computer labs
use interactive matrix algebra program for
problem solving.

[AN SC 425 Gamete Physiology and
Fertilization
Fall. 2 credits. Limited to 50 students.
Prerequisite: AN SC 300 or equivalent.
Offered alternate years. Not offered fall
1998, 2000; next offered fall 1999, 2001.
Lees, R 2:30-4:25. J. E. Parks.
Study of the formation, growth, differentiation,
and maturation of mammalian sperm and
oocytes; gamete transport and interaction with
male and female reproductive tracts; and
cytological, physiological, and molecular
changes required for fertilization. Lecture,
discussion, and aspects of gamete physiology
and in vitro technologies such as
cryopreservation, oocyte maturation and
fertilization.]

AN SC 427 Fundamentals of
Endocrinology
Fall. 3 credits. Prerequisite: animal or
human physiology or permission of
instructor. Lees, MW F 9:05.
P. A. Johnson.
Physiology and regulation of endocrine
secretions. Neuroendocrine, reproductive,
growth, and metabolic aspects of endocrinol-
ogy are emphasized. Examples are selected
from many animals, including humans.

AN SC 456 Dairy Management
Fellowship
Spring. 2 credits. Limited to seniors.
Prerequisites: AN SC 351 and 355, and
permission of instructor. S-U grades only.
Hours to be arranged. D. M. Galton and
T. Batchelder.
The program is designed for undergraduates
who have a sincere interest in dairy farm
management. Objectives are to gain further
understanding of the integration and
application of dairy farm management
principles and programs with respect to
progressive dairying and related industries.

AN SC 494 Special Topics in Animal
Science
Fall or spring. 4 credits maximum.
Prerequisite: undergraduate standing. S-U
grades optional. Staff.
The department teaches “trial” courses under
this number. Offerings vary by semester and
will be advertised by the department. Courses
offered under the number will be approved
by the department curriculum committee, and
the same course will not be offered more than
twice under this number.

AN SC 496 Introduction to Research
Fall. 1credit. S-U grades only. Required
of students undertaking Honors in Animal
Science. Open to Honors students in other
programs and those planning to pursue
research, by permission of the instructor.
Disc, M 12:20-1:10. W. B. Currie.

An exposure to the world of scientific

research; identifying problems; devising

hypotheses, realistic research plans; scientific
writings and other form.) of communication,
including the publicizing of science; finding
and managing reference materials; cost of



research, funding and beneficiaries; obliga-
tions imposed on investigators by society and
regulatory agencies; responsibilities and
freedom in science; ethical issues that impact
on scientists—interactions between sponsors,
investigators, professors, trainees and others.
Students make oral presentations and prepare
brief items of technical writing.

AN SC 497 Individual Study in Animal
Science

Fall or spring. 1-3 credits; may be
repeated for credit. Intended for students
in animal sciences. Prerequisite: permis-
sion of instructor. Students must register
with an Independent Study form (available
in 140 Roberts Hall). S-U grades optional.
Staff.

May include individual tutorial study or a

lecture topic selected by a professor. Since

topics may change, the course may be

repeated for credit.

AN SC 498 Undergraduate Teaching
Fall or spring. 1, 2 or 3 credits; limited to
two experiences during undergraduate
career. Limited to students with grade-
point averages of at least 2.7. Students
must register with an Independent Study
form (available in 140 Roberts Hall).
Designed to consolidate the student’s
knowledge. A participating student assists in
teaching a course allied with the student’s
education and experience. The student is
expected to meet regularly with a discussion
or laboratory section, to gain teaching
experience, and regularly to discuss teaching
objectives, techniques, and subject matter with
the professor in charge.

AN SC 499 Undergraduate Research
Fall or spring. 6 credits maximum during
undergraduate career. Not open to
students who have earned 6 or more
undergraduate research credits elsewhere
in the college. Limited to juniors and
seniors with grade-point averages of at
least 2.7. Students must register with an
Independent Study form (available in 140
Roberts Hall).

Affords opportunities for students to carry out

independent research under appropriate

supervision. Each student is expected to
review pertinent literature, prepare a project

outline, conduct the research, and prepare a

report.

[AN SC 601 Amino Acids (also NS 601)
Spring. 2 credits. Prerequisites: physiol-
ogy, biochemistry, and nutrition. Offered
alternate years. Not offered spring 1999,
2001; next offered spring 2000. Lees, W F
12:20. R. E. Austic.

A course emphasizing the dynamic aspects of

protein digestion and absorption, amino acid

transport and amino acid and nitrogen
metabolism, and their relationships to the
requirements for amino acids.]

AN SC 603 Mineral Nutrition: Metabolic,
Health, and Environmental Aspects
(also NS 603)

Fall. 2 credits. Prerequisites: biochemis-
try, physiology, and nutrition. Offered
alternate years. Not offered fall 1999, 2001;
next offered fall 1998, 2000. Lee T 2:20-
4:25. X. G. Lei and G. F. Combs Jr.

This course focuses on the metabolic roles

and environmental impacts of mineral

nutrition in animal, human, and food systems.

Team-taught lectures include general

biochemical and physiological aspects of

mineral metabolism and specific mechanisms
of gene expression, regulation, and mammal
health disorders associated with individual
elements. Methodology and facility of mineral
research is also discussed.

AN SC 604 Vitamins (also NS 604)

Fall. 2 credits. Lee, T R 10:10.

G. F. Combs, Jr.
Text-based discussion sessions on nutritional
aspects of the vitamins, including recent
developments in nutritional and biochemical
interrelationships with other nutrients and
metabolites.

[AN SC 606 Ruminant Nutrition:
Microbial Ecology and Forage
Chemistry

Spring. 4 credits. Prerequisites: Animal
Science 212, Biochemistry. Offered
alternate years. Not offered 1999, 2001;
next offered spring 2000. S-U grades
optional. Lees, MW F 9:05; disc, W 8:00
or W 1:25. A N. Pell.

Ruminant nutrition, microbial ecology, fiber

digestion, forage chemistry, and rumen

function.]

AN SC <610 Seminar
Fall and spring. 1 credit. S-U grades only.

AN SC 619 Field of Nutrition Seminar
Fall and spring. No credit. No grades
given.

Lectures on current research in nutrition.

AN SC 620 Seminar in Animal Breeding
Fall and spring. 1 credit. Limited to
graduate students with a major or minor in
animal breeding. S-U grades only. Hours
to be arranged.

AN SC 621 Seminar: Endo/Reprod
Biology
Fall and spring. 1 credit. Prerequisites:
permission of instructor. Registration
limited to graduate students. S-U grades
only. Lee, W 4:00. W. R. Butler and staff.
Current research in reproductive physiology is
presented by staff members, graduate
students, and visitors.

AN SC 625 Nutritional Toxicology (also
TOX 625)

Spring. 2 credits. Prerequisites: biochem-

istry and nutrition courses. S-U grades

optional. Lee, W 1:25-2:15; lab/disc,

W 2:30-4:25. D. L Brown.
Exploration of toxicological principles and a
selective survey of natural food and feed
toxicants. At the end of this course, students
will understand relationships between
nutrition and toxicology; be prepared to
conduct research concerning the effects of
naturally occurring toxicants; and be able to
use multimedia to present their understanding
of a class of toxicants. Occasionally, the class
will take walking field trips. In addition,
students will read printed and electronic
communications and create STELLA simulation
models and a system of Web pages related to
a specific family of toxicants.

AN SC 630 Bioenergetics/Nutritional
Physiology

Spring. 3 credits. Prerequisites: AN SC
410 and biochemistry or physiology, or
permission of instructor. S-U grades
optional. Offered alternate years. Next
offered spring 1999, 2001; not offered
spring 2000. Lee, MW F 10:10. A W. Bell
and D. E. Bauman.

An integrated systems approach to the

nutritional physiology and energy metabolism
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of productive animals. Emphasis on
extracellular regulation of tissue and organ
metabolism of specific nutrients in relation to
pregnancy, lactation, and growth. Critical
discussion of techniques and approaches to
the study of animal bioenergetics.

AN SC 640 Individual Study in Animal
Science
Fall or spring. 1or more credits. S-U
grades optional. Hours to be arranged.
Staff.
Study of topics in animal science more
advanced than, or different from, other
courses. Subject matter depends on interests
of students and availability of staff.

AN SC 650 Molecular Techniques for
Animal Biologists
Spring. 4 credits. Prerequisites: BIOBM
330 or BIOBM 332 or BIOBM 333 or
equivalents and permission of instructors.
Enrollment limited to 15 students. Lee, T
11:15; labs, T and R 1:25-4:25. Y. Boisclair
and S. Quirk.
A laboratory course designed for students with
little or no experience with techniques in
molecular biology. Emphasis will be on
techniques used in conducting research in
animal-related sciences such as nutrition and
physiology (e.g., subcloning, mutagenesis of
DNA, RT-PCR, DNA sequencing and analysis,
analysis of gene expression, protein expres-
sion). Lectures will introduce laboratory
exercises, supplement laboratory topics, and
discuss selected readings from the literature.
Students will perform an independent project
requiring time outside scheduled laboratories
and will give a scientific presentation.

AN SC 694 Special Topics in Animal
Science
Fall or spring. 4 credits maximum.
Prerequisite: graduate standing. S-U
grades optional.
The department teaches “trial” courses under
this number. Offerings vary by semester and
will be advertised by the department. Courses
offered under the number will be approved
by the department curriculum committee, and
the same course will not be offered more than
twice under this number.

[AN SC 720 Advanced Quantitative
Genetics
Spring. 3 credits. Prerequisites: matrix
algebra, linear models, and mathematical
statistics. S-U grades optional. Offered
alternate years. Not offered spring 1999,
2001; next offered spring 2000. Hours to
be arranged. R. L Quaas.
This course covers statistical methods used in
a variety of problems in the quantitative
genetics of animal populations. The initial
focus is the estimation of breeding values for
purposes of ranking animals for selection.
The core of the course is the mixed linear
model; linear estimators and predictors are
treated extensively. The importance of
appropriate modeling is emphasized.
Generalizations to nonlinear models, via
Bayesian principles, are made, i.e., inferences
from posterior distributions.]

AN SC 800 Master’s-Level Thesis
Research

Fall or spring. Credit to be arranged,
maximum 12 credits/semester. Prerequi-
site: permission of adviser. S-U grades
only. Graduate faculty.

For students admitted specifically to a Master’s

program.
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AN SC 900 Graduate-Level Thesis
Research

Fall or spring. Credit to be arranged,
maximum 12 credits/semester. Prerequi-
site: permission of adviser. S-U grades
only. Graduate faculty.

For students in a Ph D. program only before

the A' exam has been passed.

AN SC 901 Doctoral-Level Thesis
Research

Fall or spring. Credit to be arranged,
maximum 12 credits/semester. Prerequi-
site: permission of adviser. S-U grades
only. Graduate faculty.

For students admitted to candidacy after the

A’ exam has been passed.

Related Courses in Other Departments
Introductory Animal Physiology (BIOAP 311)

introductory Animal Physiology Laboratory
(BIOAP 319)

Milk Quality (FOOD 351)
Agriculture in the Developing Nations (INTAG 602)
Lipids (NS 602)

Basic Immunology, Lectures (BIOG 305)

BIOLOGICAL SCIENCES

The program of study in biology is offered by
the Division of Biological Sciences. For
course descriptions, see the section on the
Division of Biological Sciences.

BIOMETRY AND STATISTICS

N. S. Altman, chair, G. Casella,
C. Castillo-Chavez, G. A Churchill,
M. Contreras, C. E. McCulloch, S.J. Schwager

The Department of Biometrics in Statistical
Science offers the following courses in
Biometry and Statistics. Students need to
register under Course Listings: College of
Agriculture and Life Sciences—Biometry and
Statistics.

[BTRY 90 Introduction to
Biomathematics
Fall and spring. 1 credit. S-U grades only.
Prerequisite: one year of college-
preparatory high school algebra. Not
offered 1998-99.
An introductory course on the use of
mathematics, computing, probability, and
statistics in the biological sciences. Through-
out the course, biological examples are used
to develop quantitative ideas. Topics, which
may change from semester to semester, will
be selected from those covered in Biometry
101. Each semester, a selection of topics from
a list that includes basic statistics and
probability, curve fitting, elementary matrix
algebra, differentiation, integration, and
difference and differential equations will be
taught. The course will meet twice a week for
30 minutes. Each class will be followed by a
computer laboratory for an hour and fifteen
minutes, where the students will use
Mathematica, a symbolic mathematics and
graphics package to motivate, illustrate, and
expand the concepts covered in class.]
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BTRY 101 Introduction to Biometry |
Fall. 4 credits. S-U grades optional.
Prerequisites: EDUC 115 or equivalent.

An introductory survey course in the use of

mathematics, computing, and probability and

statistics in the biological sciences. Case
studies are used to develop the ideas of
statistics, curve fitting, elementary matrix
algebra, basic probability, and differentiation.

Selected topics in differential and difference

equations and integration will also be

covered. A symbolic mathematics and
graphics package (e.g., Maple or Mathematica)
will be taught and used throughout the
course.

BTRY 102 Introduction to Biometry Il
Spring. 4 credits. S-U grades optional.
Prerequisite: BTRY | or equivalent.

This course is the continuation of Biometry

101 (formerly 102). It provides a more in-

depth view of the use of mathematics,

computing, and probability and statistics in
the biological sciences. Topics covered
include discrete and continuous models,
applications of differential and integral
calculus, optimization methods, matrix
algebra, and Markov models.

BTRY 200 Statistics and the World We
Live In (also STBTRY 200)

Spring. 3 credits.
Major concepts and approaches of statistics
are presented at an introductory level. Three
broad areas are covered: collecting data,
organizing data, and drawing conclusions
from data. Topics include sampling, statistical
experimentation and design, measurement,
tables, graphs, measures of center and spread,
probability, the normal curve, confidence
intervals, and statistical tests.

BTRY 215 Introduction to Statistical
Methods (also STBTRY 215)

Fall. 3 credits. Prerequisite: BTRY 200 or

prior experience in data collection and

interpretation.
Statistical methods are developed and used to
analyze data arising from the biological
sciences. Topics include point and confi-
dence interval estimation, hypothesis testing,
t-tests, correlation, simple linear regression,
and analysis of variance and multiple
regression. Statistical computing is taught and
used throughout the course. Emphasis is on
proper use of statistical methodology and
interpretation of statistical analyses.

BTRY 400 Biometry Seminar (also
STBTRY 400)
Fall and spring. 1 credit. S-U grades only.
Prerequisite: BTRY 409 or BTRY 602 or by
permission of the instructor.
Students will attend weekly seminar, the
Biometrics Unit Discussion Series. Can be
taken concurrently with BTRY 600 only with
permission of instmctor. Students can only
take course twice.

BTRY 408 Theory of Probability (also
STBTRY 408)

Fall. 4 credits. Prerequisite: MATF1 112,

122, or 192, or permission of instructor.
An introduction to probability theory:
foundations, combinatorics, random variables
and their probability distributions, expecta-
tions, generating functions, and limit theory.
Biological and statistical applications are the
focus. Can serve as either a one-semester
introduction to probability or a foundation for
a course in the theory of statistics.

BTRY 409 Theory of Statistics (also
STBTRY 409)
Spring. 4 credits. Prerequisite: BTRY 408
or equivalent.
The concepts developed in BTRY 408 are
applied to provide an introduction to the
classical theory of parametric statistical
inference. Topics include sampling distribu-
tions, parameter estimation, hypothesis testing,
and linear regression. Students seeking
applied courses in statistical methodology
should consider BTRY 601-602 or BTRY 215.

BTRY 417 Matrix Algebra
Fall. 3 credits. Prerequisite: precalculus
mathematics.
Definitions, basic operations and arithmetic,
determinants, and the inverse matrix. Rank,
linear dependence, canonical forms, linear
equations, generalized inverses and eigenroots
and vectors. Emphasis is on understanding
basic ideas and on developing skills for
applying matrix algebra.

[BTRY 451 Mathematical Modeling of
Populations
Fall. 3 credits. S-U grades optional.
Prerequisites: MATH 112, BTRY 408, or
equivalent. Offered alternate years. Not
offered 1998-99; offered fall 1999.
This course will emphasize stochastic and
deterministic models relevant to population
genetics and population biology. Computer
simulations and use of mathematical packages
will be an integral part of the course.]

BTRY 494 Undergraduate Special Topics
in Biometry and Statistics (also
STBTRY 494)

Fall or spring. 1-3 credits. S-U grades
optional.

A course of lectures selected by the faculty.

Because topics usually change from year to

year, this course may be repeated for credit.

BTRY 495 Statistical Consulting (also
STBTRY 495)
Spring. 2 credits. S-U grades only.
Limited to undergraduates. Prerequisites
or co-requisites: BTRY 409 and 602 and
permission of instructor.
Participation in the Department of Biometrics
consulting service: faculty-supervised
statistical consulting with researchers from
other disciplines. Discussion sessions for joint
consideration of selected consultations
encountered during previous weeks.

BTRY 497 Undergraduate Individual
Study in Biometry and Statistics
(also STBTRY 497)

Fall and spring 1-3 credits. S-U grades
optional. Students must register with an
Independent Study form (available in 140
Roberts Hall).

Consists of individual tutorial study selected

by the faculty. Because topics usually change

from year to year, this course may be repeated
for credit.

BTRY 498 Undergraduate Supervised
Teaching (also STBTRY 498)
Fall and spring. 2 credits. S-U grades
optional. Students must register with an
Independent Study form (available in 140
Roberts Hall).
Students assist in teaching a course appropri-
ate to their previous training. Students will
meet with a discussion or laboratory section
and regularly discuss objectives with the
course instructor.



BTRY 499 Undergraduate Research (also
STBTRY 499)

Fall or spring. 1-3 credits. S-U grades
optional. Limited to statistics and biometry
undergraduates. Prerequisite: permission
of faculty member directing research.
Students must register with an Indepen-
dent Study form (available in 140 Roberts
Hall).

BTRY 600 Statistics Seminar (also
STBTRY 600)
Fall and spring. 1 credit. S-U grades only.
Prerequisite or corequisite: BTRY 409 or
permission of instructor.

BTRY 601 Statistical Methods | (also
STBTRY 601)

Fall and summer. 4 credits. Limited to

graduate students; others by permission of

the instructor.
Statistical methods are developed and used to
analyze data arising from a wide variety of
applications. Topics include descriptive
statistics, point and interval estimation,
hypothesis testing, inference for a single
population, comparisons between two
populations, one- and two-way analysis of
variance, comparisons among population
means, analysis of categorical data, and
correlation and regression analysis. Interac-
tive computing is introduced through
MINITAB statistical software. Emphasis is on
basic principles and criteria for selection of
statistical techniques.

BTRY 602 Statistical Methods Il (also
STBTRY 602)
Spring. 4 credits. Limited to graduate
students; others by permission of
instructor. Prerequisite: BTRY 601 or
equivalent.
A continuation of BTRY 601. Emphasis is on
the use of multiple regression analysis,
analysis of variance, and related techniques to
analyze data in a variety of situations. Topics
include an introduction to data collection
techniques; least squares estimation; multiple
regression; model selection techniques;
detection of influential points, goodness-of-fit
criteria; principles of experimental design;
analysis of variance for a number of designs,
including multi-way factorial, nested, and split
plot designs; comparing two or more
regression lines; and analysis of covariance.
Emphasis is on appropriate design of studies
prior to data collection, and the appropriate
application and interpretation of statistical
techniques. For practical applications,
computing is done with the MINITAB and SAS
statistical packages.

BTRY 603 Statistical Methods Il (also
STBTRY 603)

Spring. 3 credits. Prerequisite: BTRY 601

and 602 or permission of instructor.

Offered alternate years. Not offered 2000.
Categorical data analysis, including logistic
regression, loglinear models, stratified tables,
matched pairs analysis, polytomous response
and ordinal data. Applications in biomedical
and social sciences.

[BTRY 604 Statistical Methods IV:
Applied Design (also STBTRY 604)
Spring. 3 credits. Prerequisites: BTRY
601 and 602 or permission of instructor.
Offered alternate years. Not offered 1998-
99; next offered spring 2000.
Applications of experimental design including
such advanced designs as split plots,
incomplete blocks, fractional factorials. Use of
the computer for both design and analysis will

be stressed, with emphasis on solutions of real
data problems.]

[BTRY 607 Nonparametric and
Distribution Free Statistical Methods
(also STBTRY 607)

Spring. 1/3 of the term. 1 credit. S-U
grades optional. Prerequisite: BTRY 601
or equivalent. Offered alternate years.
Not offered 1998-99. Next offered spring
2000.

Nonparametric and distribution-free alterna-

tives to normal-theory testing procedures are

presented: sign or rank tests for one or two
populations; analyses for completely
randomized and randomized blocks designs;
comparisons among several means; correlation
and regression; goodness-of-fit; and tests
based on randomization of the data.]

BTRY 639 Epidemiology Seminar (also
STBTRY 639)
Spring. 1 credit, variable. S-U grades
only. Permission of instructor.
This course will develop skills in the
preparation and interpretation of epidemio-
logical data by discussing current research
topics and issues.

[BTRY 662 Mathematical Ecology (also
STBTRY 662)
Fall. 3 credits. S-U grades optional.
Prerequisites: a year of calculus and a
course in statistics.
Mathematical and statistical analysis of
populations and communities: theory and
methods. Spatial and temporal pattern
analysis, deterministic and stochastic models
of population dynamics. Model formulation,
parameter estimation, and simulation and
analytical techniques.]

BTRY 672 Topics in Environmental
Statistics (also OR&IE 672 and
STBTRY 672)

Fall and spring. 2 credits. S-U grades
optional. Prerequisite: BTRY 601 or
permission of the instructor.

This course is a discussion group focusing on

statistical problems arising in the environmen-

tal sciences. These issues are explored in a

number of different ways, such as student

presentations of research papers, directed
readings, and outside speakers.

[BTRY 682 Statistical Methods for
Molecular Biology (also
STBTRY 682)
Spring. 2 credits. S-U only. Prerequisite:
permission of instructor.
Statistical and mathematical topics of current
interest in molecular biology: genetic
mapping, physical mapping, DNA sequence
analysis, phylogenetic inference, population
modeling. Topics may vary. The course may
be repeated for credit.]

BTRY 694 Graduate Special Topics in
Biometry and Statistics (also
STBTRY 694)

Fall or spring. 1-3 credits. S-U grades
optional. A course of lectures selected by
the faculty. Because topics usually change
from year to year, this course may be
repeated for credit.

BTRY 697 Individual Graduate Study in
Biometry and Statistics (also
STBTRY 697)

Fall, spring, or summer. 1-3 credits. S-U
grades optional.

Consists of individual tutorial study selected

by the faculty. Because topics usually change
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from year to year, this course may be repeated
for credit.

BTRY 717 Linear and Generalized Linear
Models (also STBTRY 717)
Spring. 3 credits. S-U grades optional.
Prerequisites: BTRY 409, BTRY 417 and
602 or equivalents. Offered alternate
years. Offered spring 1999; not offered
2000.
Statistical modeling and inference using linear
models and generalized linear models.
Estimation by least squares, maximum
likelihood, quasi-likelihood and generalized
estimating equations. The use of link
functions and generalized linear models to
accommodate nonlinear models and non-
normally distributed data. The use of random
effects to accommodate correlation structures
in both linear mixed models and generalized
linear mixed models and to model longitudi-
nal data. Some use of software packages and
illustrative examples.

BTRY 795 Statistical Consulting (also
STBTRY 795)

Fall and spring. 2 credits. S-U grades

only. Limited to graduate students.
Participation in the Department of Biometrics
consulting service: faculty supervised
statistical consulting with researchers from
other disciplines. Discussion sessions for joint
consideration of selected consultations
encountered by the services during previous
weeks. Since consultations usually change
from semester to semester, the course may be
repeated for credit.

BTRY 798 Graduate Supervised
Teaching (also STBTRY 798)
Fall and spring. 2-A credits. S-U only.
Permission of instructor and chair of
special committee plus at least two
advanced courses in statistics and
biometry.
Students assist in teaching a course appropri-
ate to their previous training. Students will
meet with a discussion section, prepare course
materials, and assist in grading. Credit hours
will be determined in consultation with the
instructor, depending on the level of teaching
and the quality of work expected.

BTRY 800 Master’s Level Thesis
Research

Fall or spring. Credit to be arranged. S-U
grades only. Limited to candidates for
graduate degrees. Prerequisite: permis-
sion of the graduate field member
concerned.

Research at the M.S. level.

BTRY 900 Graduate Level Dissertation
Research

Fall or spring. Credit to be arranged. S-U
grades only. Limited to candidates for
graduate degrees. Prerequisite: permis-
sion of the graduate field member
concerned.

Research at the Ph.D. level.

BTRY 901 Doctoral Level Dissertation
Research
Fall or spring. Credit to be arranged. S-U
grades only.
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COMMUNICATION
C.J. Glynn, chair;J. Archibald, K. Berggren,

A P. Chan, R D. Colle, L Cowdery,

B. O. Earle, G. Gay, D. A Grossman,

B. Lewenstein, D. G. McDonald, R. E. Ostman,
T. M. Russo, C. Scherer, D. F. Schwartz,

J. Shanahan, M. A Shapiro, P. Stepp,

R B. Thompson, L VanBuskirk, W. B. Ward,
J. P. Yarbrough

Note: class meeting times are accurate at
the time of publication. Ifchanges are
necessary, the department will provide
new information as soon as possible.

COMM 116 Communication in Social
Relationships
Spring or summer. 3 credits. Spring: lees,
MW F 1:25-2:15. Staff.
An overview of current knowledge about
communication, with particular emphasis on
interpersonal communication. Introduction to
a wide range of contemporary theories and
research about effective communication in
contexts such as friendships, small groups,
organizations, and health care settings.

COMM 117 Writing about Communication
Spring. 3 credits. Concurrent enrollment
in COMM 116 required. T R 10:10-11:25.
L VanBuskirk and staff.

Students develop skill in various writing styles

and genres. The class explores communica-

tion practices and theories as they are
observed and studied in personal and
professional contexts. Assignments polish
students’ ability to gather information, to
analyze information, to integrate ideas about
communication, and to express those ideas
clearly and cogently.

COMM 120 Contemporary Mass
Communication
Fall or summer. Lees, MW F 12:20-1:10.
J. Shanahan.
The processes and effects of communication
systems. Topics include the evolution of
communication media, current knowledge
about mediated communication, and the role
of communication in contemporary social
issues. Discussion sections relate the course
topics to students’ personal experience.
Assignments include case studies, experiential
learning exercises, and short papers.

COMM 121 Investigating Communication
Fall. 3 credits. Students must be enrolled
concurrently in COMM 120. Lees, T R
8:40-9:55, 10:10-11:25, 11:40-12:55 or
1:25-2:40. R. Ostman.

An examination of research methods in

communication, with particular emphasis on

the mass communication process. Exercises
in writing, speaking, and working in small
groups focus on topics such as gender
depictions, violence in the media, and social
roles.

COMM 191 Topics In Communication
Summer. 1-3 credits. Hours to be
arranged. Staff.

Study of topics in communication at lower-

division level. Special emphasis on topics

reflecting the expertise of visiting faculty
available in summer session and on topics
suitable for entry-level college students.

COMM 201 Oral Communication
Fall, spring, or summer. 3 credits. Each
section limited to 20 students (fall and
spring) or 15 students (summer). Prefer-
ence given to sophomores, juniors, and
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seniors. Fluency in spoken English is
assumed. Students missing the first two
class meetings without university excuse
are dropped so others may register. No
student will be added or dropped after the
second week of classes. B. Earle,
K. Berggren, T. Russo, R. Thompson, and
staff.
Through theory and practice students develop
self-confidence and competence in research-
ing, organizing, and presenting material to
audiences. Students give four graded
speeches, write short papers, perform speaker
evaluations, and engage in other speech-
related activities.

COMM 203 Argumentation and Debate
Fall or summer. 3 credits. T R 10:10—
11:25. P. Stepp.

The student will learn the principles of

argumentation and the rules of debate.

Classroom debates on the CEDA national topic

will provide experience in critical thinking,

rapid organization of thoughts, employment of

research, and writing and speaking in a

logical, persuasive manner.

COMM 204 Effective Listening
Fall, spring, or summer. 3 credits. Limited
to 25 nonfreshman students per section.
No students accepted or allowed to drop
after the second week of classes. Lee, M
2:55-4:10; sec, W 1:25-2:40, 2:55-4:10; R
1:25-2:40, 2:55-4:10. R. Thompson.
Lecture and sections are used to present an
analysis of the process of listening, to identify
barriers to effective listening, and to develop
students’ listening skills. Topics include
audiology, cultural contexts, intercultural
communication, linguistics, therapeutic
listening, and critical analysis of information.
Students are involved in skill-building
exercises and in writing self-analytical papers,
as well as attending seminars.

[COMM 225 Visualizing Science and
Technology
Spring. 3 credits. MW F 10:10. Not
offered 1998-99. J. Trumbo.
An introduction to the tools and processes
used in the visual communication of scientific
and technical information. Particular attention
will be devoted to the basic principles of
design and communication as well as the
media’s role in delivering scientific or
technical information. The representation of
science and technology in the media will also
be explored.]

COMM 230 Visual Communication
Fall. 3 credits. Lee 01, T R 9:05-9:55; lab,
T 2:30-4:25; W 10:10-12:05, 12:20-2:15 or
2:30-4:25, Lee 02, T R9:05-9:55; lab W
2:30-4:25. C. Scherer.
An introduction to visual communication
theory. Course examines how visuals
influence our attention, perspectives, and
understanding. Examples of visuals drawn
from advertising, TV news, documentaries,
entertainment movies, print and interactive
media are used to develop a theoretical
framework for becoming more visually aware
and for thinking more critically about how
visuals influence us.

COMM 240 Communication Systems and
Technologies
Spring. 3 credits. Lee T 11:40-12:55; lab,
T 1:25-2:40 or R 11:40-12:55. A P. Chan.
An exploration of the nature of communica-
tion systems and technologies. Topics include
a brief history of communication and

information technologies, descriptions of the
uses, and impacts of technologies within the
social system, and an introduction to
electronic message design and construction.
Lab includes practical application of course
topics.

COMM 250 Newswriting for Newspapers
Fall, spring, or summer. 3 credits. Limited
to 25 students. Keyboarding ability
essential. Students missing first two
classes without university excuse will be
dropped. Lees, MW 9:05-9:55; labs,

R 2:30-4:25 or F 9:05-11:00. Staff.

Writing and analyzing news stories. A study

of the elements that make news, sources of

news, interviewing, writing style and structure,
press problems, and press-society relations.

Concentration on newswriting as it is

practiced by newspapers in the United States.

Two writing assignments each week, one

done in class, one done out of class.

COMM 253 Information Gathering and
Presentation
Spring. 3 credits. Prerequisite: COMM
117, COMM 121. Lee, MW 11:15; lab R
9:05-9:55, F 11:15-12:05 or F 2:40-3:35.
L Cowdery.
Students learn how to locate information from
data bases, interviews, and printed materials,
to evaluate it, and to present it in written,
tabular, and graphic form. Formats include
media stories, research reports, and materials
for public information. Special emphasis is
placed on presenting numerical information
and on writing for specific audiences.

COMM 260 Science Writing for Public
Information
Fall, spring, or summer. 3 credits. Limited
to 25 nonfreshman or graduate students
per section. Prerequisite: one college-
level writing course. Fall: Lee 01, MW F
9:05-9:55, Lee 02, MW F 10:10-11:00;
Spring: Lee 01, MW F 9:05-9:55 or Lee 02,
MW F 1:25-2:15. L Cowdery.
An intensive course in simplifying scientific
and technical material for specific audiences
within the general public. Weekly assign-
ments include instructions, descriptions,
explanations, and summaries in such formats
as the newsletter, brochure, and report.
Audience analysis will be emphasized. Not
oriented to the mass media.

COMM 263 Organizational Writing
Fall, spring, or summer. 3 credits. Limited
to 25 junior, senior, or graduate students
per section. Prerequisite: any college-
level writing course. Lee, M F 11:15-12:05;
Sec M 12:20-2:15, T 2:30-4:25, W 11:15—
1.10. L Van Buskirk and staff.
Students write as members of different
organizations, and as representatives of
business, government, community, and other
interests. Emphasis is on adapting tone to the
audience and to the purpose of the message.
Writing assignments include reports, memo-
randa, proposals, and letters. Assignments are
based on cases developed from current
websites.

COMM 272 Principles of Public Relations
and Advertising
Summer. 3 credits. Not open to freshmen.
Staff.
Survey of the fields of public relations and
advertising. Descriptions of organizations,
jobs, and functions in the industry. The roles
of public relations and advertising in society,
the economic system, and organizations.



Psychological and sociological principles as
bases for appeals. Strategies for media
selection and message execution. Introduc-
tion to research and regulation.

[COMM 273 Communication Institutions
Spring. 3 credits. Letter only. T R 11:40-
12:55. Not offered 1998-99- J. Shanahan.

A survey of the history, organization, and

social importance of communication institu-

tions. Institutions to be analyzed include
advertising/PR, media industries, propaganda
and political communication, news/joumalism,
and new technologies. Cases and examples

will be drawn from areas relevant to CALS *

programs, including environment, agricultural

policy and land use. Communication 116 or

120 are suggested but not required.]

COMM 282 Communication Industry
Research
Spring. 3 credits. Prerequisite: COMM
116, 120, 121. Lee, MW 12:20-1:10; labs,
F 9:05-11:00 or F 12:20-2:15.
D. G. McDonald.
Public opinion polls, readership/viewership
studies, audience segmentation techniques,
and media and message effect evaluation are
all widely used in communication industries.
This course covers the use of basic research
design, measurement, sampling, and simple
descriptive statistics in conducting these
studies.

COMM 284 Sex, Gender, and
Communication

Fall. 3 credits. Not open to freshmen.

T R 2:557:10. L Van Buskirk.
The course explores the personal, career,
social, and economic implications of gender
categories. Topics considered include
theories of gender construction, social
structures, personal relationships, and gender
concerns in the workplace.

COMM 285 Communication in Life
Sciences

Spring. 3 credits. MW F 10:10-11:05.

B.Lewenstein,
Environmental problems...public health
issues...scientific research. In each of these
areas, communication plays a fundamental
role. From the mass media to individual
conversations, from technical journals to
textbooks, from lab notes to the World Wide
Web, communication helps define social
issues and research findings. This course
examines the institutional and intellectual
contexts, processes, and practical constraints
on communication in the life sciences.

COMM 301 Business and Professional
Speaking
Fall, spring, or summer. 3 credits.
Prerequisite: COMM 201. Limited to
second term sophomores, juniors and
seniors during fall and spring. Lee, MW
11:15-12:05; sec, T 2:30-4:25; W 12:20-
2:15; R 10:10-12:05. B. Earle.
The study and practice of written and oral
communication skills used in formal and
informal organizations, including interviews,
informative and persuasive speeches, reports,
and discussions. Students exercise and
enhance the organizational, analytical, and
presentational skills needed in particular
settings suited to their own business and
professional careers.

COMM 303 Speech and Debate
Practicum
Fall and spring. 2 credits. Limited to 10-
15 Program in Speech and Debate
members only; permission of instructor
and completion of one-year trial basis.
Hours to be arranged. P. Stepp.
Students will learn preparation for practice in
CEDA (Cross Examination Debate Association)
debate, Lincoln Douglas debate, or individual
speaking events. The class will be divided
into four groups according to level of
experience; therefore it may be repeated to a
maximum of 8 credits.

COMM 315 Introduction to Health
Communication
Fall. 3 credits. COMM 116 or COMM 120
or permission of instructor. Juniors and
seniors only. T R 11:40-12:55. Staff.
An overview of health communication,
examining topics such as physician-patient
relationships, the role of support groups, .
communication in health care organizations,
cultural differences in health beliefs and
communication, and public health campaigns.
Instruction techniques include class discus-
sion, presentations, and group projects.

COMM 330 Communication Technologies
and Management of Information
Fall. 3 credits. Prerequisite: COMM 240.
Offered even-numbered years. T R 2:55-
4:10. A P. Chan.
Appropriate use of communication and
information technologies can facilitate the
coordination, control,.and management of
information. This course surveys existing
theories and practice of information manage-
ment, integrating insights cutting across
communication, economics, management
science, and sociology.

COMM 331 Advanced Visual
Communication
Spring. 3 credits. Prerequisite: COMM
230 or permission of instructor. MW
2:55-4:10. J. Trumbo.
Theories of visual communication will be
examined and methods of analyzing visual
media will be explored. Principles of
perception and cognition, ethics, aesthetics
and the principles of visual communication
design will be addressed. Critical sensitivity
toward the use of images will be enhanced
through research, discussion, illustrated lecture
and readings.

COMM 350 Writing for Magazines
Fall or spring. 3 credits. Limited to 25
juniors, seniors, and graduate students, or
others with permission of instructor. No
drops after third week. Extensive out-of-
class writing assignments. Fall: M 1:25-
4:25; spring: T R 8:40-9:55. W. Ward or
staff.

A course in nonfiction freelance writing for
magazines. Intensive fact writing to help
students communicate more effectively
through the medium of the printed word in
magazines. Art and techniques of good
writing are studied; magazines in many fields
of interest are reviewed. All articles are
analyzed and returned to the student to
rewrite and submit to a magazine.

[COMM 352 Science Writing for the Mass
Media
Fall. 3 credits. Not open to freshmen.
Limited to 25 students. Prerequisite: one
college-level writing course. Lees, MW
9:05; lab, W 12:20-2:15. Not offered 1998-
99- B. Lewenstein.

COMMUNICATION

How to write about science, technology, and
medicine for the mass media. Discussion
topics include accuracy, simplicity, compre-
hensiveness, risk communication, and the
history and social structure of science.
Writing assignments focus on writing news
and feature stories for newspapers and
magazines, with excursions into newsletters,
radio, TV, and other media.]

COMM 368 Text Editing and
Management
Fall. 3 credits. Limited to 25 junior,
senior, or graduate students. Prerequisite:
COMM 250, 260, 263, 350 or 352. MW F
12:20-1:10. L Cowdery.
How to guide a manuscript from draft to
presentation. Topics include production, copy
editing and design, document management,
and editorial decision making. Publications
include books, magazines, newsletters, and
promotional and educational materials for
internal and external use. Appropriate for
those who will oversee publications as part of
their work.

COMM 376 Planning Communication
Campaigns
Spring. 3 credits. Prerequisites: COMM
282 or equivalent social research course
(may be taken concurrently). T R 10:10-
11:25. J. P. Yarbrough.
Overviews theories that guide and influence
social change efforts. Research techniques
and communication tools used in communica-
tion planning and campaign design are
reviewed. Class discussion focuses on social
change efforts in nutrition and health, rural
development, marketing, and the environ-
ment. Students work closely with a client in
designing a communication campaign.

COMM 380 Independent Honors
Research in Social Science
Fall or spring. 1-6 credits. Limited to
undergraduates who have met the
requirements for the honors program.
R. D. Colle.

COMM 382 Communication Research
Design
Spring. 3 credits. Lee, T R 3:35; lab, W
2:30-4:25. Prerequisite: COMM 282 or
equivalent; one course in statistics (may be
concurrent). C. Scherer.
Discussion of a'dvanced communication
research methods. Emphasis on research
design and measurement techniques. Final
paper will be a complete research proposal
for a senior or Honors thesis in Communica-
tion.

COMM 405 Community Service
Practicum
Fall and spring. 2 credits. May be
repeated for credit. Limited to 10-15
Program in Speech and Debate members;
permission of instructor required. Hours
to be arranged. P. Stepp.
Students share their communication talents in
structured experiences in which they design
and implement a speech or debate project in
local schools or the community.

COMM 410 Organizational Behavior and
Communication

Fall. 3 credits. Labs limited to 15 junior,
senior, or graduate students. Prerequisite:
COMM 116 or equivalent. Lee, MW
11:15-12:05; Sec 01, W 2:30-4:25; Sec 02, F
10:10-12:05; Sec 03, F 10:10-12:05; Sec 04,
12:20-2:15; Sec 05, 12:20-2:15. Staff.
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Study of management and leadership in
formal organizations with emphasis on the
lychology of communication between
pervisor and employee; examination of

mal and informal communication networks,
d interpersonal communication in an
anizational context. Case studies analyzed
in lab.

COMM 411 Leadership from a
Communication Perspective
Spring. 3 credits. Limited to 30 students.
Lee, T R 1:25—2:40. P. Stepp.
Leadership is a product of human communica-
tion. Leadership competence can be
increased by increasing communication
competence. Leadership theories, particularly
transformational leadership will be studied,
and gender/minority responsive leadership
will be stressed. Practical application will
include leadership exercises and observation
of leaders.

COMM 418 Communication and
Persuasion
Spring. 3 credits. Prerequisite: COMM
116 and 120 or introductory psychology or
social psychology. MW 2:55-4:10 (one
evening mid-semester prelim). M. Shapiro.
The course focuses on theories of communica-
tion influence on persuasion and attitude
change. Students will become familiar with a
variety of social-psychological theories of
attitude change and persuasion. Those
theories also will be applied to a variety of
communication situations including mass
communication, advertising, public relations/
public information, and interpersonal
communication. Lectures concurrent with
COMM 618; graduate students should enroll in
COMM 618.

[COMM 420 Public Opinion and Social
Processes

Fall. 3 credits. Lee, T R 10:10-11:25. Not

offered 1998-99- C. Glynn.
The course provides an overview of the
theoretical and applied literature related to the
concept “public opinion.” Students investigate
how public opinion is perceived and acted
upon by society. Relationships between
public opinion, communication and social
psychological variables are examined. Public
opinion is studied using current theoretical
and practical applications. Analysis and
interpretation of public opinion polls and
trends in public opinion on specific issues.)

COMM 421 Communication and the
Environment
Spring. 3 credits. Lee, T R 11:40-12:55.
J. Shanahan.
Students will investigate how values, attitudes,
social structure, and communication affect
public perceptions of environmental risk and
public opinion about the environment. A
primary focus will be mass media’s impact in
public perceptions of the environment, how
the media portray the environment, and
discussion of the implications of public
consumption of environmental content.

COMM 422 Psychology of Television
Fall. 3 credits. Prerequisites: introductory
psychology and COMM 120. MW F
12:20-1:10 (one evening mid-semester
prelim). M. Shapiro.
A survey of knowledge about the psychologi-
cal influence of television and other audio-
visual communication technologies. Topics
may include: the history of concerns about
television and movies, who watches television
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and why, how people understand and
mentally process television, how television
influences thinking and emotions, the effects
of various forms (including entertainment,
news, and advertising), the future forms of
mass media including multimedia and virtual
reality. Lectures concurrent with COMM 622;
graduate students should enroll in COMM 622.

COMM 424 Communication in the
Developing Nations

Fall. 3 credits. Limited to juniors and

seniors. T R 2:55-4:10. R. Colle.
The role of communication in development
programs, particularly in Third World.
Emphasis is on communication interventions
in agriculture, health, nutrition, family
planning and community development, and
especially on methods for designing commu-
nication strategies for reaching low-income,
rural people. Among the approaches
considered are extension, social marketing,
and development support communication.
Lectures concurrent with COMM 624; graduate
students should enroll in COMM 624.

COMM 426 Impact of Communication
Technologies

Fall. 3 credits. MW 2:55-4:10.

P. Yarbrough.
Examine emerging technologies of communi-
cation, such as computer-based information
systems and satellites and their potential for
influencing communication processes and
social systems. Also examines the impacts of
previous communication innovations from
cave painting to television. Lectures concur-
rent with COMM 626; graduate students
should enroll in COMM 626.

COMM 428 Communication Law
Spring. 3 credits. Offered even-numbered
years. Limited to junior, senior, and
graduate students; others by permission of
the instructor. Lee, MW F 11:15-12:05.
D. Grossman.
A practical survey of the law governing mass
media, primarily for those working in the
field. Coverage includes restraints on news
gathering and publication, privacy, defama-
tion, copyright, broadcast and cable regula-
tion, access, electronic media and other issues
of current interest.

COMM 429 Legal Issues in Business and
Electronic Communication

Spring. 3 credits. Prerequisite: COMM

428. Offered odd-numbered years. MW F

11:1542:05. D. Grossman.
The increase in commercial use of the Internet
and new types of interactive electronic media
in business create unique contexts for
applying traditional principles of law. This
course will examine the rights and responsi-
bilities of parties involved in electronic
commerce, including information security
(guaranteeing confidentiality and effective
record-keeping), electronic contracts and EDI,
rights in information (copyrights, trade secrets,
trademarks and patents), regulation of
information content (pornography and
advertising) and regulation of on-line conduct
(criminal liability and civil exposure).

COMM 439 Interactive Multimedia:
Design and Research Issues
Fall. 3 credits. Prerequisite: permission of
instructor. Lee, T R 11:15—2:05; lab
T 12:20-2:15. G. Gay.
An overview of interactive multimedia
technologies (videodisc, CD-ROM, digital
video technologies, computer graphics, and

text). Course will focus on theories and
research applicable to interactive multimedia
such as visualization, learner control, mental
models, knowledge representations, and
information processing. Course will also
emphasize interactive multimedia design,
application, and evaluation. Lectures
concurrent with COMM 639; grad students
should enroll in COMM 639.

COMM 440 Computer Mediated
Communication: Theory and
Practice

Spring. 3 credits. Permission of instructor.
Letter grade only. Lee, T R 11:15-12:05;
lab, T 12:20-2:15. G. Gay.

Course will focus on the design of computer

interfaces and software from the user’s point

of view. The goal is to teach user interface
designs that “serve human needs” while
building feelings of competence, confidence,
and satisfaction. Topics include formal
models of people and interactions, collabora-
tive design issues, psychological and
philosophical design considerastions, and
cultural and social issues. Lectures concurrent
with COMM 640; graduate students should

enroll in COMM 640.

COMM 466 Public Communication of
Science and Technology
Spring. 3 credits. Limited to 15 students.
Prerequisite: COMM 352 or 360, or
Engineering 350, or permission of
instructor. M W 2:55-4:10. B. Lewenstein.
Explore the structure, meanings, and
implications of “public communication of
science and technology” (PCST). Examine the
contexts in which PCST occurs, look at
motivations and constraints of those involved
in producing information about science for
nonprofessional audiences, analyze the
functions of PCST. Tie existing ideas about
PCST to general communication research, and
learn how to develop new knowledge about
PCST. Course format is primarily seminar/
discussion.

COMM 476 Communication Fellows
Program
Spring. 2 credits. M 2:55-4:10. Prerequi-
sites; permission of instructor; limited to
communication seniors selected based on
goals and academic preparation.
B. O. Earle.
A series of lectures, seminars and guest
speakers exploring the planning, evaluation
and policy-making process. Includes a
three-day trip to a metropolitan area to visit
corporate leaders, administrative agencies and
policy makers. Fee charged.

COMM 486 Risk Communication

Spring. 3 credits. T R 2:55-4:10.

C. Scherer.
An examination of theory and research related
to the communication of scientific information
about environmental, agricultural, food,
health, and nutritional risks. Course will
concentrate on social theories related to risk
perception and behavior. Case studies
involving pesticide residues, waste manage-
ment, water quality, environmental hazards,
and personal health behaviors will be
examined. Emphasis will be placed on
understanding, applying, and developing
theories of risk communication. Lectures
concurrent with COMM 686; graduate students
should enroll in COMM 686.



COMM 490 Senior Thesis in
Communication
Fall, spring. 3 credits; may be repeated for
a maximum of 6 credits. Prerequisite:
COMM 382. Staff.
Seniors conduct research based on a thesis
proposal written in COMM 382. Supervision
provided by a member of the Communication
graduate faculty assisted by a Ph.D. candidate.
Thesis will be reviewed by faculty readers
before approval.

COMM 494 Special Topics in
Communication
Fall, spring, or summer. 1-3 credits
variable. S-U grades optional. Prerequi-
site: permission of instructor.
Study of topics in communication not
otherwise provided by a department course
and determined by the interest of the faculty
and students.

COMM 496 Internship
Fall, spring, summer, and intersession. 1-3
credits. Students must apply no later than
the spring pre-course enrollment period
for a fall internship or the fall pre-course
enrollment period for a spring or summer
internship. Prerequisites: limited to
communication juniors or seniors, 3.0
average in communication courses,
and approval of academic advisor. S-U
grades only.
Structured, on-the-job learning experience
under supervision of communication
professionals in a cooperating organization.
Maximum of 6 credits total may be earned; no
more than 3 per internship but flexibility
allows 6 for 1 credit each, 3 for 2 credits each,
or 2 for 3 credits each. Internships must be
approved in advance by the student’s
academic adviser and must be supervised by a
communication professional in fields of public
relations, advertising, publishing, or broadcast-
ing. Minimum of 60 on-the-job hours per
credit required.

COMM 497 Individual Study in
Communication
Fall or spring. 1-3 credits; may be
repeated to 6 credits with a different
supervising faculty member. Prerequisite:
3.0 cumulative average. Students must
register with an Independent Study form
(available in 140 Roberts Hall).
Individual study under faculty supervision.
Work should concentrate on locating,
assimilating, synthesizing, and reporting
existing knowledge on a selected topic.
Attempts to implement this knowledge in a
practical application are desirable.

COMM 498 Communication Teaching
Experience
Fall or spring. 1-3 credits; may be
repeated to 6 credits with different
courses. Limited to juniors and seniors.
Intended for undergraduates desiring
classroom teaching experience. Prerequi-
site: 3-0 cumulative average (2.7 if
teaching assistant for a skill development
course) and permission of the faculty
member who wilt supervise the work and
assign the grade. Students must register
with an Independent Study form (available
in 140 Roberts Hall).
Periodic meetings with the instructor cover
realization of course objectives, evaluation of
teaching methods, and student feedback. In
addition to aiding with the actual instruction,
each student prepares a paper on some aspect
of the course.

COMM 499 Independent Research
Fall or spring. 1-3 credits; may be
repeated to 6 credits. Limited to seniors
and graduate students. Prerequisite: 3-0
cumulative average. Students must register
with an Independent Study form (available
in 140 Roberts Hall).
Permits outstanding students to conduct
laboratory or field research in communication
under appropriate faculty supervision. The
research should be scientific: systematic,
controlled, empirical. Research goals should
include description, prediction, explanation,
or policy orientation and should generate new
knowledge.

[COMM 510 Organizational Behavior and
Communication

Fall. 3 credits. Not offered 1998-99. Staff.
Study of management and leadership in
formal organizations with emphasis on the
psychology of communication between
supervisor and employee; examination of
formal and informal communication networks,
and interpersonal communciation in an
organizational context. Case studies analyzed
in lab. Lectures concurrent with COMM 410;
graduate students should enroll in COMM
510.]

[COMM 610 Seminar in Organizational
Communication
Spring. 3 credits. Prerequisites: COMM
410/510 or one course in organizational
behavior or permission of instructor. Lee,
MW 11:15-12:05; lab, F 10:10-12:05. Not
offered 1998-99. Staff.
Examination of contemporary research on the
social psychology of interpersonal communi-
cation in organizations including supervisor-
employee relations, leadership style, work
motivation, organizational socialization, and
formal and informal communication net-
works.]

COMM 618 Communication and
Persuasion

Spring. 3 credits. Prerequisite: introduc-

tory psychology or social psychology or

introductory research methods course.

M W 2:55-4:10. M. Shapiro.
The course focuses on theories of communica-
tion influence on persuasion and attitude
change. Students will become familiar with a
variety of social-psychological theories of
attitude change and persuasion. Those
theories also will be applied to a variety of
communication situations including mass
communication, advertising, public relations/
public information, and interpersonal
communication. Lectures concurrent with
COMM 418; graduate students should enroll in
COMM 618.

[COMM 620 Public Opinion and Social
Processes

Fall. 3credits. T R 10:10-11:25. Not

offered 1998-99- C. Glynn.
The course provides an overview of the
theoretical and applied literature related to the
concept “public opinion.” Students investigate
how public opinion is perceived and acted
upon by society. Relationships between
public opinion, communcation and social
psychological variables are examined. Public
opinion is studied using current theoretical
and practical applications. Analysis and
interpretation of public opinion polls and
trends in public opinion on specific issues.]

COMMUNICATION

COMM 622 Psychology of Television
Fall. 3 credits. Prerequisites: introductory
psychology or social psychology and
introductory research-methods course.
MW F 12:20-1:10. M. Shapiro.
A survey of knowledge about the psychologi-
cal influence of television and other audio-
visual communication technologies. Topics
may include: the history of concerns about
television and movies, who watches television
and why, how people understand and
mentally process television, how television
influences thinking and emotions, the effects
of various forms (including entertainment,
news, and advertising), the future forms of
mass media including multimedia and virtual
reality. Lectures concurrent with COMM 422;
graduate students should enroll in COMM 622.

COMM 624 Communication in the
Developing Nations

Fall. 3 credits. Open to juniors, seniors,

and graduate students. T R 2:55-4:10.

R. D. Colie.
The role of communication in development
programs, particularly in Third World nations.
Emphasis is on communication interventions
in agriculture, health, nutrition, family
planning and community development, and
especially on methods for designing commu-
nication strategies for reaching low-income,
rural people. Among the approaches
considered are extension, social marketing,
and development support communication.
Lectures concurrent with COMM 424; graduate
students should enroll in COMM 624.

COMM 626 Impact of Communication
Technologies
Fall. 3 credits. Open to seniors. MW
2:55-4:10. P. Yarbrough.
Examines emerging technologies of communi-
cation, such as computer-based information
systems and satellites and their potential for
influencing communication processes and
social systems. Also examines the impacts of
previous communication innovations from
cave painting to television. Lectures concur-
rent with COMM 426; graduate students enroll
in COMM 626.

COMM 639 Interactive Multimedia:
Design and Research Issues

Fall. 3 credits. Prerequisite: permission of

instructor. Lee, T R 11:15-12:05; lab,

T 12:20-2:15. G. Gay.
An overview of multimedia technologies
(videodisk, CD-ROM, digital video technolo-
gies, computer graphics, and text). Course
will focus on theories and research applicable
to interactive multimedia such as visualization,
learner control, mental models, knowledge
representations, and information processing.
Course will also emphasize interactive
multimedia design, application, and evalua-
tion. Lectures concurrent with COMM 439;
grad students should enroll jn COMM 639-

COMM 640 Computer Mediated
Communication: Theory and
Practice

Spring. 3 credits. Prerequisite: permis-
sion of instructor. Lee, T R 11:15-12:05;
lab, T 12:20-2:15. G. Gay.

Course will focus on the design of computer

interfaces and software from the user’s point

of view. The goal is to teach user interface
designs that “serve human needs” while
building feelings of. competence, confidence,
and satisfaction. Topics include formal
models of people and interactions, collabora-
tive design issues, psychological and
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philosophical design considerations, and
cultural and social issues. Lectures concurrent
with COMM 440; graduate students should
enroll in COMM 640.

COMM 641 Human-Computer Interaction
Spring. 3 credits. Offered odd-numbered
years. T R 8:40-9:55. G. Gay.

An examination of how people relate to, think

about, and think with new communication

technologies in schools, homes, and the
workplace. Using assigned readings from
multiple disciplines, class exercises, field
studies, and case studies, students will study
and critique aspects of human-computer
interaction, social psychology, and other
issues that shape the process and effectiveness
of designing, implementing and using
computer systems.

COMM 676 Communication Planning for
Social and Behavioral Change

Spring. 3 credits. T R 10:10-12:05.

R. D. Colie.
Overview theories that guide and influence
social change efforts. Research techniques
and communication tools used in communica-
tion planning and campaign techniques and
communication tools used in communication
planning and campaign- design are reviewed.
Class discussion focuses on social change
efforts in nutrition and health, rural develop-
ment, marketing, and the environment.
Course seeks to integrate theory, data-based
generalizations, and planning processes into
an integrated communication plan.

COMM 680 Studies in Communication
Fall. 3 credits. Limited to graduate
students in communication; others by
permission of instructor. MW 8:40-9:55.
J.  Shanahan.

A review of classical and contemporary

readings in communication, including key

concepts and areas of investigation. An
exploration of the scope of the field, the
interrelationships of its various branches, and
an examination of the role of theory in the
research process.

COMM 681 Advanced Communication
Theory
Spring. 3 credits. Prerequisite: COMM
680 or graduate standing and permission
of instructor. Hours to be announced.
J.  Shanahan.
Development of, and contemporary issues in,
communication theory. Discussion will
include the interaction between communica-
tion and society, social groupings, and mental
processing.

COMM 682 Methods of Communication
Research
Spring. 3 credits. Lee, MW 12:20-1:10;
sec, F 12:20-2:15. R Ostman.
An analysis of the methods used in communi-
cation research. Emphasis on understanding
the rationale for survey, textual, experimental,
and ethnographic research methods. Devel-
opment of class research project from research
question to final report. Computer use of
Statistical Package for the Social Sciences
(SPSS) to assist in data analysis. Familiarity
with basic statistical concepts helpful.

[COMM 683 Quantitative Research
Methods in Communication
Spring. 3 credits. Prerequisite: COMM
682 or equivalent. Lee, M 6:00 p.m.-9:00
p.m. Not offered 1998-99- D. McDonald.
Experience in quantitative research tech-
niques. The course provides an introduction

——
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,to inter- and multi-disciplinary research

through examination of the procedures,
techniques and assumptions associated with
particular techniques of design and measure-
ment, data collection, data preparation, data
analysis, and hypothesis testing. Readings
include a variety of fields and disciplines in
the social and natural sciences.]

[COMM 684 Qualitative Methods in
Communication Research
Spring. 3 credits. M W 8:40-9:55. Not
offered 1998-99. B. Lewenstein.
This course explores the nature of communi-
cation research and the place of qualitative
methods in that research. Through readings,
discussions, and papers, students will examine
the various techniques of qualitative research,
gaining both an introduction to those methods
and an appreciation of when those methods
are appropriate for addressing particular issues
in communication.]

COMM 685 Training and Development:
Theory and Practice (also
International Agriculture 685 and
EDUC 685)

Spring. 4 credits. S-U grades optional.
Charge for materials, $45. F 9:05-12:05;
lab to be arranged. Staff.

Analysis, design, conduct, administration, and

evaluation of training programs for the

development of human resources in small-
farm agriculture, rural health and nutrition,
literacy and nonformal education, and general
community development. Design for
scientists, administrators, eductor-trainers, and
social organizers in rural and agricultural
development programs in the U.S. and
abroad.

COMM 686 Risk Communication

Spring. 3 credits. T R 2:55-4:10.

C. Scherer.
An examination of theory and research related
to the communication of scientific information
about environmental, agricultural, food,
health, and nutritional risks. Course will
concentrate on social theories related to risk
perception and behavior. Case, studies
involving pesticide residues, waste manage-
ment, water quality, environmental hazards,
and personal health behaviors will be
examined. Emphasis will be placed op
understanding, applying, and developing
theories of risk communication. Lectures
concurrent with COMM 486; graduate students
should enroll in COMM 686.

COMM 691 Seminar: Topics in
Communication
Fall and spring. No credit. S-U grades
only. Hours to be arranged. J. Shanahan
and B. Lewenstein.
Some weeks scholars from a wide variety of
fields will present varied topics in theory or
research as it relates to communication; other
weeks graduate students will present thesis
(project) proposals to faculty and peers.

COMM 694 Special Topics in
Communication
Fall, spring, or summer. 1-3 credits
variable. S-U grades optional. Prerequi-
site:  permission of instructor. Hours to be
arranged. Staff.
Study of topics in communication not
otherwise provided by a department course
and determined by the interest of the faculty
and students.

COMM 700 MPS Project Research
Fall or spring. 1-6 credits. May be
repeated for a maximum of 6 credits. S-U
grades only. Prerequisite: permission of
committee chair.

Project research for Master of Professional

Studies (Communication) students.

COMM 781 Seminar in Psychology of
Communication
Spring. 3 credits. Letter grade. Offered
odd-numbered years. Prerequisite:
COMM 680 and 681 or equivalent graduate
level theory in psychology or social
psychology. Hours to be arranged.
M. Shapiro.
Discussion and analysis of selected current
issues in the psychology of communication.
Students will discuss and synthesize current
research and theory in the mental processing
of communication.

COMM 794 Seminar in Communication
Issues
Fall, spring, or summer. 1-3 credits.
Letter grade only. Prerequisite: permis-
sion of instructor.
Small group study of topical issue(s) in
communication not otherwise examined in a
graduate field course.

COMM 797 Graduate Independent Study
Fall, spring, or summer. 1-3 credits.
Letter grade only. Prerequisite: permis-
sion of instructor.

Individual study concentrating on locating,

assimilating, synthesizing, and reporting

existing knowledge on a selected topic.

COMM 798 Communication Teaching
Laboratory

Fall and spring. 1-3 credits each semester.
Letter grade only. May be repeated once.
Limited to graduate students. Prerequisite:
permission of the faculty member who will
supervise the work and assign the grade.
Students must use the faculty member’s
section number to register. Graduate
faculty.

Designed primarily for graduate students who

want experience in teaching communication

courses. Students work with an instructor in

developing course objectives and philosophy,

planning, and teaching.

COMM 799 Graduate Research
Fall, spring, or summer. 1-3 credits.
Letter grade only. Prerequisite: appropri-
ate communication graduate course work
or permission of instructor.
Small-group or individual research based on
original, empirical, data-based designs
regarding topical issues in communication not
otherwise examined in a graduate field
course.

COMM 800 Master’s-Level Thesis
Research

Fall or spring. 1-6 credits. May be
repeated for a maximum of 6 credits. S-U
grades only. Prerequisite: permission of
committee chair.

Thesis research for Master of Science

(Communication) students.

COMM 901 Doctoral-Level Dissertation
Research
Fall or spring. 1-9 credits. May be
repeated for a maximum of 9 credits. S-U
grades only. Prerequisites: completion of
“A” exam; permission of committee chair.
Dissertation research for doctoral candidates.
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D. H. Monk, chair; G.J. Applebee,

W. S. Carlsen, C. A. Conroy, J. D. Deshler,

J. A Dunn, D. M. Ewert, D. E. Hedlund,

C. Piliero, G.J. Posner, R. E. Ripple,

N. Rockcastle, D. E. Schrader, R. E. Steele,
A Strike, H. D. Sutphin, D.J. Trumbull,
D. G. Way

EDUC 005 Basic Review Mathematics
Fall or spring. 3 credits (this credit is not
counted toward the 120 credits required
for the degree). Lees, MW F 8:00 or 9:05.
S. C. Piliero.

Review of concepts necessary for success in

basic mathematics and statistics courses.

Topics include problem solving, graphing,

basic algebra skills, linear and quadratic

functions, polynomial equations, exponents
and logarithms, and right-triangle trigonom-
etry. Considerable emphasis is placed on
learning mathematics for understanding and
on solving word problems.

EDUC 101 Introduction to Education

Fall. 3 credits. T R 11:40-12:55.

G.J. Posner.
An introduction to the field of education that
is structured around an examination of three
contemporary policy issues. The issues are
chosen to help students understand important
aspects of formal schooling systems (e.g., the
public schools, colleges, and universities) as
well as nonformal educational activities (e.g.,
adult education, extension education, and
community education). The course is team-
taught by two members of the faculty and is
designed for students seeking a self-contained
introduction to education that can also lead to
additional study in the field,

EDUC 115I Introductory College
Mathematics

Spring. 4 credits. MW F 11:15 or 12:20.

S. C. Piliero.
Designed for students wishing to fulfill
distribution requirements and/or prepare for
study in calculus. This course offers a multi-
representational approach to college-level
precalculus mathematics, stressing conceptual
understanding, problem solving, and
applications in a technology-enhanced
environment. Considerable emphasis is
placed on numerical, graphical and symbolic
representations of functions and their
transformations. Students will use graphing
calculators in a collaborative lab setting.

EDUC 120 Education for Empowerment
Spring. 1-3 credits. T R 1:25-2:40.
J. D. Deshler and R. E. Steele.
A modular course, with each module
spanning 5 weeks for 1 credit. Common
themes running through the modules include
human learning, teaching strategies, political/
social/economic factors affecting education.
The course provides an opportunity to sample
different areas of study and to gain knowledge
and awareness of one's own educational
processes.

EDUC 210 Psychology of Learning and
Memory
Fall. 3 credits. Prerequisite: introductory
psychology. J. A Dunn.
This course deals with contemporary theories
of learning, issues in the study of learning,
and application of the principles of learning to
the management of teaching and learning.
Practical applications of research findings will
be emphasized. One or more experimental

projects and the use of microcomputers will
be required.

EDUC 212 Psychological Foundations of
Education
Spring and fall. 3 credits. S-U option
available. Prerequisite: introductory
psychology. W 2-4:25 plus times to be
arranged. J. A Dunn.
A lecture/discussion survey of the psychologi-
cal foundations of educational practice.
Topics include the selective contributions of
developmental, social, and experimental
psychology, including instructional technol-
ogy, to American education.

EDUC 240 The Art of Teaching

Fall and spring. 3 credits. Fall: M 8-9:55

or T 10:10-12:05 or 2:30-4:25.

D.J. Trumbull. Spring: M 8-9:55 or

12:20-2:15 or T 2:30-4:25 or W 12:20-2:15

or 2:30-4:25. G.J. Posner and staff.
This course is designed for all students
interested in finding out more about teaching.
Students engage in field experiences to find
out what teaching involves. Possible field
experiences range from large group to tutorial
situations, from preschool to adult education,
from traditional school subject matters to
recreational and vocational areas, and from
school-based to nonformal situations. Class
work builds on those experiences and
provides skills and concepts to make the field
experiences more profitable.

EDUC 271 Sociology of Education

Fall. 3 credits. S-U grades optional. T R

10:10-11:25. Staff.
An introduction to the sociological study of
schooling and education. Topics include the
effects of social factors on educational
achievement, the norms and values learned as
part of the process of schooling, the relations
between students and teachers, and the
school’s relations to the economic and
political systems. All levels of education, from
elementary school to the university, are
considered.

EDUC 311 Educational Psychology

Fall. 3 credits. Prerequisite: introductory

psychology. S-U grades optional. MW F

11:15-12:05. D. E Schrader.
This course applies psychological concepts to
educational settings such as schools with a
focus on understanding the interaction
between people, context arid knowledge in
schools and other learning environments. It
examines education as a social, moral, and
interpersonal enterprise that respects
differences between individuals. This course
is designed to foster effective teaching and
learning across the life span, but with a focus
on secondary education.

EDUC 317 Psychology of Adolescence
Spring. 3 credits. Prerequisite: introduc-
tory psychology. S-U grades optional.
MW 11:15—12:05; Friday section to be
arranged. D. E. Schrader.

This course surveys the nature of adolescent

cognitive, social, moral, and self-development.

Theories of adolescence are examined in the

context of real-life experiences of adolescents

using case analysis as a methodological tool.

Educational implications will be discussed for

both formal and informal settings.

EDUCATION

EDUC 331 Careers in Agriculture,
Extension, and Adult Education

Fall. 1-3 credits. Letter grade only.

M 2:00-4:25. J. D. Deshler, D. E. Foster,

and G.J. Applebee.
This course will offer modules in three areas
of teaching: Adult Education, Cooperative
Extension, and Agricultural Education. Each
module will offer one hour of credit, and
students may take one or more of the
modules. The course will provide a historical
perspective and an introduction to the
organization and scope of programs for each
module. Students will examine career
opportunities and characteristics of the
professions addressed by each module.
Course activities include field observations
and experiences during arranged times.

EDUC 332 Instructional Methods in
AgriScience Education

Spring. 1-3 credits. Prerequisite: enrolled

in a Cornell teacher education program or

permission of instructor. R 2:00-4:25.

C. A Conroy.
Selection, practice, and evaluation of methods
in AgriScience education will be stressed. The
course offers a modular approach to focus on
teaching strategies and methodology unique
to teaching in schools. Content will include
program planning (Module 1), experiential
learning (Module I1), and youth leadership
(Module I11). All students must enroll for one
credit in Module I; students may be exempt
from Modules Il and Il with permission of
instructor. Participants will be required to
participate in field experiences at arranged
times.

[EDUC 335 Youth Organizations

Spring. 3 credits. T R 10:10-11:25; lab to

be arranged. Not offered spring 1998-99.

R. E. Steele.
Visionary, creative, and competent leaders are
essential for youth organizations. Class
participants learn how to facilitate both youth
and adult volunteer leadership development.
They examine factors affecting membership,
purposes, design, operation, and administra-
tion of youth organizations. The course
provides students with indepth, learning-by-
doing experience of how youth organizations
function. Field experience with a recognized
youth organization is required.)

EDUC 370 Issues in Educational Policy
Spring. 3 credits. T R 10:10-11:25.
K. A Strike.
An examination of selected policy issues in
current education. Included are such topics
as equality of educational opportunity;
student, parent, and teacher rights; and
educational politics. Issues are treated from
legal, sociological, and economic perspectives.
Meets group C requirements for College of
Agriculture and Life Sciences.

EDUC 378 Political Economy of
Education

Fall. 3 credits. S-U grades optional. T R

1:25-2:40. D. H. Monk and staff.
A policy oriented examination of educational
systems with an emphasis on political and
economic perspectives. Attention will be paid
to both external and internal aspects of
educational activities. Specific topics will
include the changing contributions of
education to earnings, school-community
relations, power within educational organiza-
tions, the impact of technology in the
workplace and in classrooms, and the sources
and impact of educational costs. A variety of
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education settings will be examined including
higher education and non-formal education.

EDUC 380 Independent Honors Research
in Social Science
Fall or spring. 1-6 credits. Limited to
students who have met requirements for
the honors program. S-U grades optional.
A maximum of 6 credits may be earned in
the honors program. Staff.

EDUC 401 Our Physical Environment
Fall. 3 credits. Prerequisite: permission of
instructor. Charge for laboratory supplies,
approximately $7. T 1:25-4:25.

V. N. Rockcastle.

A practical, relatively nonmathematical study

of some basic relationships and physical

interactions in the environment, with
emphasis on physics and earth science.

Attention is paid to analysis for understanding

and techniques for teaching. An individual

research project is included. Useful for
teachers, environmental educators, and those
for whom physical science seems difficult or
uninviting.

EDUC 402 Knowing and Learning in
Science, Mathematics, and
Agriscience

Fall. 4 credits. Prerequisite: enrollment in
a Cornell teacher education program or
permission of instructor. MW 2:30-4:25.
D.J. Trumbull and R. E. Steele.

Students examine both current notions in the

history and philosophy of science that explain

how knowledge within a discipline develops
and current theory and research that examines
the individual’s acquisition of knowledge.

This material serves as a basis for students’

individual research projects investigating

neophytes’ knowledge of science and
mathematics concepts. All students enrolled
must complete fieldwork. Fieldwork will
comprise a minimum of three hours a week in
an appropriate educational setting.

EDUC 403 Observing and Teaching
Science, Mathematics, and
Agriscience

Spring. 4 credits. Prerequisites: enroll-
ment in a Cornell teacher education
program or permission of the instructor.
C. A Conroy and S. C. Piliero.

Designed for prospective secondary teachers,

this course provides a multiple-perspectives

orientation to the culture of schools and the
work of teaching science and mathematics.

Students spend 6-8 hours each week

observing in area schools. Students also plan

and teach innovative lessons in the scheduled
teaching laboratory. Readings and discussions
planning, delivery and evaluation of instruc-
tion classroom management, and other issues
such as equity, tracking, and classroom
language.

EDUC 413 Psychology of Human
Interaction
Fall, 3 credits. Enrollment limited.
Prerequisite: permission of instructor. T R
10:10-12:05. D. E. Hedlund.
Designed to develop skills for, and under-
standing of, effective interpersonal communi-
cation and interaction. Appropriate for
students in the helping professions, education,
and areas involving management of human
resources.

998-1999

EDUC 414 Counseling Psychology
Spring. 4 credits. Prerequisites: introduc-
tory psychology, social or personality
psychology. T R 10:10-12:05.

D. E. Hedlund.

The processes of counseling are examined

from various theoretical perspectives. Typical

counseling issues are examined, and
implications are drawn for counseling
strategies, including psychological assessment,
establishing therapeutic goals, intervention
strategies, and evaluation of outcomes.

EDUC 420 Field Experience
Fall or spring. 1-4 credits. S-U grades
optional. Undergraduates must attach to
their course enrollment material written
permission from the faculty member who
will supervise the work and assign the
grade. Staff.
Students may engage in planned, semiprofes-
sional, or professional practice in an educa-
tional enterprise. Each student prepares a
plan of action including rationale, purposes,
and procedures and arranges with a faculty
member to supervise and evaluate the field
experience.

EDUC 430 Special Problems in
Agricultural Education
Fall, spring, or summer. 1-3 credits.
Letter grade only. W 12:20-1:10.
C. A Conroy.
An opportunity to study individually selected
problems in agricultural education.

EDUC 445 Curriculum Design Workshop
Summer. 3 credits. G.J. Posner.
A general practical approach to course
planning. Readings, group discussions,
workshops, and individual conferences
centering on each student’s project. This
project consists of designing a course in a
subject area for an age level and an institu-
tional setting of the student’s choosing.

EDUC 447 Curriculum Design Laboratory:
A Technology-Intensive Course

Spring or summer. 3 credits.

W. S. Carlsen.
A project-focused introduction to course
design, from needs assessment, through
materials development, to the evaluation of
student outcomes. The course involves the
creation and implementation of an actual
curriculum, and the nature of the project will
vary from year to year. Students are expected
to make extensive use of computer software
writing, design, management, and communi-
cations. The summer section of 447 will be
smaller and we anticipate that, rather than
working on a single class project, students will
undertake curriculum development projects of
their own design.

EDUC 472 Philosophy of Education

Fall. 3 credits. T 2:30-4:25. K. A. Strike.
A study of central issues in the philosophy of
education. Questions of ethics, political
philosophy, and the theory of knowledge are
examined and linked to current educational
issues.

EDUC 477 Law and Educational Policy

Fall. 3 credits. M 2:30-4:25. K. A. Strike.
A study of recent federal court decisions
concerning education. Emphasis on examin-
ing legal issues against a background of
related educational issues and in terms of the
consequences of legal decisions for the
development and operation of educational
institutions.

EDUC 483 Comparative Studies in Adult
Education

Spring, 3 credits. S-U grades optional.

T R 3:35-5:00. J. D. Deshler.
Focuses on the variety of adult-education
programs in countries around the world.
Literature on comparative adult education,
international conferences on adult education,
UNESCO adult-education publications, and
international community development are
analyzed in relationship to each student’s
exploration of adult education in two
countries. Description of adult education in
other countries is shared by international
students.

EDUC 494 Special Topics in Education
Fall or spring. 4 credits maximum. S-U
grades optional. Hours to be arranged.
Staff.

The department teaches ‘trial” courses under

this number. Offerings vary by semester, and

will be advertised by the department. Courses
offered under the number will be approved
by the department curriculum committee, and
the same course will not be offered more than
twice under this number.

EDUC 495 Senior Seminar
Spring. 2 credits. Education majors or
permission of instructors. S-U only. To be
arranged. Undergraduate coordinator for
the department.
This seminar focuses in depth on two or three
significant educational issues, which may vary
from year-to-year depending on the interests
and background of students and faculty. The
seminar attempts to help students relate the
knowledge gained in their particular concen-
trations to a set of broad issues in education.
While education faculty will be involved in
selecting the issues and providing guidance
for the seminar, students will be expected to
provide the initiative and leadership in the
classroom.

EDUC 497 Individual Study in Education
Fall or spring. 1-3 credits. S-U grades
optional. Students must register with an
Independent Study form (available in 140
Roberts Hall). Hours to be arranged.
Staff.

A student may, with approval of a faculty

adviser, study a problem or topic not covered

in a regular course or may undertake tutorial
study of an independent nature in an area of
educational interest.

EDUC 498 Undergraduate Teaching
Fall or spring. 1 or 2 credits; 4 credits
maximum during undergraduate career.
Limited to students with grade-point
averages of at least 2.7. S-U grades
optional. Students must register with an
Independent Study form (available in 140
Roberts Hall). Hours to be arranged.
Staff.

Participating students assist in teaching a

course allied with their education and

experience. Students are expectedto meet
regularly with a discussion or laboratory
section, to gain teaching experience, and
regularly to discuss teaching objectives,
techniques, and subject matter with the
professor in charge.

EDUC 499 Undergraduate Research
Fall or spring. 6 credits maximum during
undergraduate career. Not open to
students who have earned 6 or more
undergraduate research credits elsewhere
in the college. Limited to juniors and



seniors with grade-point averages of at
least 2.7. Students must register with an
Independent Study form (available in 140
Roberts Hall). Hours to be arranged.
Staff.
Affords opportunities for students to carry out
independent research under appropriate
supervision. Each student is expected to
review pertinent literature, prepare a project
outline, conduct the research, and prepare a
report.

EDUC 501 Communication Workshop
Summer and intersession. 2-3 credits. S-U
grades optional. M. D. Glock.

The course focuses on skills enabling

individuals to cope with such concerns as

motivation, dealing with difficult persons,
criticizing productively, improving compre-
hension, adjusting to different learning styles,
and communicating with the public. Practice
is coordinated with theory and research
findings. The ongoing dynamics of the course
necessitate intense participation over a period
of time, not provided by regularly scheduled
fifty-minute class periods. Additional auto-
tutorial lab time is scheduled. Appropriate for
anyone who works with people.

EDUC 507 Science and Environment for
Teachers
Summer. 3 credits. S-U option. Prerequi-
site: contact instructor for details.
W. S. Carlsen.
This three-week inservice program for
secondary and middle school science teachers
focuses on biological, chemical, and hydro-
logical methods of water monitoring and
watershed dynamics. Participants also use
remote sensing; work with computers;
investigate topics in science, technology and
society; learn pedagogical techniques that are
consistent with science reform initiatives; and
xdiscuss and develop new types of assessment.

EDUC 513 Interpersonal Interaction

Summer. 1-2 credits. D. E. Hedlund.
Designed to develop skills for an understand-
ing of effective interpersonal communication
and interaction. Appropriate for students in
the helping professions, education, and areas
involving management of human resources. A
workshop design is required for the second
credit. Participants must bring a tape recorder
to class.

EDUC 523 Food and Fiber Across the
Curriculum

Summer. 0-3 credits. D. E. Foster and

staff.
An intensive five-day course designed to help
New York State elementary teachers and
administrators implement the New York
Agriculture in the Classroom program and
understand the complexity of New York’s
leading industry. Participants learn how
instructional materials and experiences with
our food-fiber system can be used to teach
students language arts, mathematics, science,
and social studies. One credit is earned by
class attendance and participation. Two
credits require one additional project. Three
credits require two additional projects.

EDUC 547 Instructional Development in
Higher Education

Summer. 2 credits. D. G. Way.
For both the beginning and experienced
teacher in higher education, this course will
focus on four course teaching skills: course
design and planning, classroom experience,
evaluating student learning and providing

effective feedback, and instructional develop-
ment activities. Students will choose one of
these areas to focus on, based on interest and
experience, and develop an instructional
development plan to accomplish identified
goals.

EDUC 548 Effective College Teaching
Spring. 1-3 credits. S-U grade option. T
5:00-7:00. D.J. Trumbull.

This course is designed to help participants

become more effective college teachers. It

will examine the basic principle of learning,

identify different learning styles, and explore a

variety of teaching techniques, methods, and

technologies. Participants will also learn how
to design a course and improve their
effectiveness as teachers.

EDUC 601 Secondary Science and
Mathematics Teaching Practicum
Fall or spring. 6 credits. Prerequisite:
permission of instructor. Letter grades
only. For graduate students enrolled in
the Teacher Education in Science and
Mathematics program. MTW R F
8:00-3:00. W. S. Carlsen, C. A Conroy,
S. C. Piliero, G.J. Posner, A Solomon,
M. S. Slack, and D.J. Trumbull.
Supervised student teaching in science or
mathematics at the secondary level. Program
includes teaching in a local school for ten
weeks.

EDUC 602 Teaching Science/
Mathematics: Methods, Materials,
Practice

Fall or spring. 9 credits. Prerequisite:
concurrent enrollment in EDUC 601 or
permission of instructor. MT W R F 9:00-
3:00. S. C. Piliero, M. S. Slack, and

D.J. Trumbull.

The course begins with full day sessions of

intensive consideration of theoretical

frameworks relevant to all aspects of student
teaching. Assignments and a weekly seminar
during the semester require students to use
those theories to develop and evaluate
teaching materials and practices. .Students will
complete an extensive portfolio documenting
their work.

EDUC 606 Seminar in Science and
Mathematics Education
Fall. 1 credit. S-U grades only. T 4:30-
5:30. W. S. Carlsen and S. C. Piliero.
Explores topics in science and mathematics
education.'" The focus of the seminar changes
each year.

[EDUC 609 Methods for Interpretive
Research
Spring. 3 credits. Prerequisite: course in
research methods or measurement or
permission of instructor. M W 2:30-4:00.
Offered alternate years. Not offered 1998-
99. D.J. Trumbull.
This course examines some of the methods
for doing educational interpretive research.
An interpretive research perspective attends to
the complex interactions between researcher,
researched and contexts and accepts the
centrality of interpretation in the conduct of
human affairs. This perspective imposes some
unique demands on researchers wishing to
justify the quality of their projects. In the class,
students will practice methods for gathering
and interpreting data by conducting a small
project using methods as they relate to the
aims and assumptions of interpretive
research.]

EDUCATION

[EDUC 611 Educational Psychology
Fall. 3 credits. Prerequisite: introductory
psychology. S-U grades optional. MW
11:15-12:05. Not offered 1998-99.
R. E. Ripple.
A basic survey course for graduate students.
Emphasis on psychological factors involved in
human learning and the educational process.
Set in a broad-based conceptual model of any
behavioral setting for learning. A life span
developmental approach is used, appropriate
for those seeking an introduction to educa-
tional psychology or a refresher course in
contemporary educational psychology.]

EDUC 614 Epistemological Development
and Reflective Thought
Fall. 3 credits. S-U grades optional. M
12:20-2:15. D. E. Schrader.
Insight into how individuals make sense of
knowledge is essential to teaching and
learning. This course examines theories of
intellectual development and their implica-
tions for educating students of various age
groups, particularly college students. The role
of reflection on thinking (metacognition) and
its impact on development of thought is
explored.

[EDUC 615 Self and Interpersonal
Development and Education

Spring. 3 credits. S-U grades optional.

Not offered 1998-99. M 12:20-2:15.

D. E. Schrader.
Interpersonal interactions affect teaching and
learning. This course takes a life-span
perspective as it explores constructive-
developmental theories of self and others, and
how such theories explain students’ under-
standing of their own and others’ actions in
educational contexts.]

EDUC 620 Internship In Education
Fall or spring. 1-6 credits. S-U grades
optional. Each student, before course
enrollment, must obtain the approval of a
faculty member who will assume
responsibility for supervising the work.
Staff.

An opportunity for practical experience in

educational professions development.

EDUC 621 Work-Experience Coordinator
Certification Course |

Summer. 3 credits. S-U grades optional.

Staff.
The first of a two-course sequence designed
to develop the competencies needed for
certification as a coordinator of diversified
cooperative work experience programs. The
course focuses on the history and philosophy,
types, operation, and evaluation of work-
experience programs including articulation
withJPTA and VESID. Field interviews are
required. A prerequisite for Course Il, EDUC
622

EDUC 622 Work-Experience Coordinator
Certification Course ||

Summer. 3 credits. Prerequisite: EDUC

621 Work-Experience Certification Course

1. Staff.
The second course for certification as a
diversified cooperative work experience
coordinator combines course work and
directed field experience leading to the
planning, development, and approval of a
work-experience program in a local educa-
tional agency. Development of a philosophy
and policy statement, budget, curriculum for
related instruction, annual work plan by
function, promotional materials, and all
program forms for Board of Education
approval required.
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EDUC 630 Special Problems in
Agricultural Education
Fall or spring; may also be offered in
summer. 1-3 credits. S-U grades optional.
Hours to be announced. Staff.
The course provides an opportunity for
graduate-level study of individually selected
problems and issues in agricultural and
occupational education. Designed for
experienced teachers.

EDUC 632 Teaching Agricultural,
Extension, and Adult Education
Summer. 3 credits. Prerequisite: an
introductory course in teaching methods or
permission of instructor. Hours to be
announced. C. A Conroy.
The focus of the course is on the selection,
use, and evaluation of methods and materials
for teaching. Methods for group and informal
instruction are covered. Opportunity is
provided for students to develop teaching
competence based on their individual needs
and interests. Development of self-evaluation
skills is included. A class project on the
development of instructional materials is
required.

EDUC 633 Program Planning in
Agricultural, Extension, and Adult
Education

Spring. 3 credits. Field trip. Lee, TR
10:10-11:25; lab, to be announced,
R. E. Steele.

Current social and economic conditions

affecting agricultural, extension, and adult

education are examined. Principles, objec-
tives, strategies, and sources of information
are applied to program planning. Participants
have an opportunity to observe ongoing
programs in agricultural, extension, and adult
education, and to pursue individual interests
in program development and improvement.

EDUC 644 Curriculum Theory and
Analysis
Spring. 3 credits.
G.J. Posner.
An examination of the basic elements
involved in making curriculum decisions and
an analysis of current approaches to curricu-
lum. The course focuses on the assumptions
underlying any curriculum. The major task of
each student is to choose and conduct an in-
depth analysis of a curriculum. This course is
the basic graduate course in curriculum.

M 1:25-4:25.

EDUC 651 Developing a Research
Proposal

Spring. 2 credits. Letter or S-U option.

T R 3:35-4:25. Offered alternate years.

C. A Conroy and D. J. Trumbull.
Study of procedures for developing and
writing a research proposal. Emphasis will be
given to identifying a significant topic,
recognizing weaknesses in illustrative
proposals, and clear and concise writing.
Students will be provided with some
assistance in constructing a brief proposal of
their own.

EDUC 661 Administration of Educational
Organizations

Fall. 3 credits. W 3:35-6:00. Staff.
Perspectives on the administration of
educational organizations. Consideration of
social science, legal and ethical theories, and
their application to both public schools and
higher education. Intended for students who
are considering careers as educational
administrators, as well as for those who want
to further their understanding of schools as
organizations.

998-1999

EDUC 664 Educational Finance

Fall. 3 credits. S-U grades optional.

R 3:35-6:00. D. H. Monk.
An analysis of the distribution and utilization
of public and private resources for educational
purposes. The discussion will revolve around
the issues of equity, efficiency, and freedom
of choice. Alternative methods of financing
schools will be evaluated, and the perplexing
legal and moral issues raised by such
questions as “Who pays?” and “Who benefits?”
will be discussed. Specific attention will be
given to budgeting, accountability, and
productivity. An opportunity for individuals
to focus on their own areas of interest, such as
occupational education, the two-year college,
or secondary or higher education.

EDUC 665 Administrative Decision
Making
Spring. 3 credits. S-U grades optional.
W 3:35-6:00. D. H. Monk.
An introduction to decision making theory
and its relevance to the field of educational
administration. Specific applications will be
made to the study and improvement of
productivity within educational systems. A
wide variety of educational settings will be
considered, including higher education and
non-formal education.

EDUC 680 Foundations of Extension
Adult Education

Fall. 3 credits. Limited to 20 students.

S-U grades optional. F 9:05-12:05.

J. D. Deshler.
An analysis of alternative purposes, nature,
and scope of extension, adult, and continuing
education programs in the United States and
abroad, with emphasis on the relationship of
programs to historical, cultural, political, and
social settings. Definitions, conceptual
controversies, philosophical issues, and
current research directions will be examined
through a seminar approach.

EDUC 682 Community Education and
Development

Fall. 3 credits. Limited to 25 students.

Letter grade only. M 1:25-4:25. Offered

fall 1998. Staff.
An examination of the concept of community;
changes in community life; the analysis of
community; alternative strategies for commu-
nity development; patterns of response to
community by universities, colleges, schools,
cooperative extension, and government
service agencies; and such functional
dimensions of community education program-
ming as participatory decision making,
volunteers, leadership development, council
formation and function, interagency coordina-
tion, and change-agents roles.

EDUC 685 Training and Development:
Theory and Practice (also
Communication 685, International
Agriculture 685)

Spring. 4 credits. S-U grades optional.
Charge for materials, $45. F 9:05-12:05;
lab to be arranged. R D. Colle and

J. D. Deshler.

Analysis, design, conduct, administration, and

evaluation of training programs for the

development of human resources in small-
farm agriculture, rural health and nutrition,
literacy and nonformal education, and general
community development. Designed for
scientists, administrators, educator-trainers,
and social organizers in rural and agricultural
development programs in the U.S. and
abroad.

EDUC 694 Special Topics in Education
Fall, spring, or summer. 1-3 credits.
Prerequisite: permission of instructor. S-U
grades optional. Hours to be arranged.
Staff.

Topics to be announced.

EDUC 711 Contemporary Issues in
Educational Psychology

Fall and spring. Variable, 3 credits. S-U

grades optional. Staff. Fall: hours to be

announced. J. Dunn. Spring: T 2:00-4:30.
This is a graduate-level seminar dealing with
key issues in contemporary psychology having
implications for educational practice and
research. Topics will vary from semester to
semester. Students may take the course more
than once.

EDUC 714 Moral Development and
Education

Spring. 3 credits. S-U grades optional.

M 12:20-2:15. D. E. Schrader.
This seminar focuses on current topics in
moral development research as related to the
educational process. Topics include the
question of the development of moral
reasoning, gender differences, the relationship
between moral judgment and moral action,
questions related to moral education in
secondary schools and university settings, and
professional ethics in educational settings.
This course takes a life-span perspective;
however, special emphasis will be placed on
development from adolescence through
adulthood.

EDUC 718 Adult Learning and
Development

Spring. 3 credits. Prerequisite: permis-

sion of instructor. S-U grades optional. W

2:00-4:25. R. E. Ripple andJ. D. Deshler.
Deals with adult development and learning
behavior from points of view of educational
psychology, and adult education. Inferences
are drawn from theory and research to the
practice of adult continuing education.
Appropriate for graduate students in educa-
tional psychology, extension and continuing
education, and community service education,
and for others interested in adult learning and
development.

EDUC 730 Seminar in Agricultural,
Extension, and Adult Education
Spring. 2 credits. S-U grades optional.

R 8:00-9:55. Staff.
Emphasis on current problems and research in
agricultural, extension, and adult education.
Includes discussion and analysis of student
and staff research.

[EDUC 745 Seminar in Curriculum Theory
and Research

Fall. 3 credits. Prerequisite: EDUC 644,

or permission of instructor. T 2:30-5:00.

Not offered 1998-99. G.J. Posner.
Theoretical issues in curriculum and appropri-
ate areas for curriculum research are
discussed. Two current topics of interest are
the hidden curriculum and school reform.
Both topics serve to uncover the relation
between ideology and research.]

EDUC 772 Seminar in Philosophy of
Education
Spring. 3 credits. Prerequisite: permis-
sion of instructor. S-U grades optional.
W 9:00-11:00. K. A. Strike.
Topics to be announced.



EDUC 783 Comparative Extension
Education Systems

Summer. 3 credits. S-U option.

D. M. Ewert.
Extension education in the developing nations
is studied using, as an analytical frame of
reference, a hypothetical model comprising
such components as community organization,
community-based learning, indigenous
facilitators and leaders, extension generalists
and specialists, training and research-
extension linkages. Case materials on
alternative extension models and intercountry
experiences provide an empirical base.

EDUC 800 Master’s-Level Thesis
Research

Fall or spring. Credit to be arranged. S-U
grades optional. Each student, before
course enrollment, must obtain the
approval of a faculty member who will
assume responsibility for guiding the work.
Hours to be arranged. Staff.

EDUC 900 Doctoral-Level Thesis
Research

Fall or spring. Credit to be arranged.
Limited to students working on theses or
other research and development projects.
S:U grades optional. Each student, before
course enrollment, must obtain the
approval of a faculty member who will
assume responsibility for guiding the work.
Hours to be arranged. Staff.

ENTOMOLOGY

D. A Rutz, chair; N. W. Calderone,

B. N. Danforth, J. Ewer, P. P. Feeny,

C. Gilbert, A. E. Hajek, M. P. Hoffmann,

J. K Liebherr,J. E Losey, R. A Morse,

L A Patrican, B. L Peckarsky, D. Pimentel,
L S. Rayor, R. B. Root, J. P. Sanderson,

J. G. Scott, A M. Shelton, E.J. Shields,

M.J. Tauber, W. M. Tingey, Q. D. Wheeler

Courses by Subject

Apiculture: 260, 264

Behavior: 215, 325, 471, 662

Ecology: 452, 455, 456, 470, 471, 672

Introductory courses: 201, 212, 215

Medical entomology and veterinary entomol-
ogy: 352

Morphology: 322

Pathology: 463

Pest management: 241, 277, 441, 444, 477,
640

Physiology and toxicology: 370, 483, 490, 685

Systematics: 331, 453, 631, 632, 634

Note: class meeting times are accurate at
the time of publication. Ifchanges are
necessary, the department will provide
new information as soon as possible.

[ENTOM 201 Alien Empire: Bizarre
Biology of Bugs
Spring. 2 credits. S-U grades optional.
Offered alternate years. Not offered spring
1999 and 2001; next offered spring 2000.
Lees, T R 9:05; optional field trips, required
lab demonstrations. B. N. Danforth.
Insects are the most abundant and diverse
animals on earth. This course will explore the
bizarre biology of insects by examining their
evolutionary history, anatomy, development,
feeding habits, life-history strategies, behavior,
and their interactions with humans (both
positive and negative) through history.
Optional field trips and one open lab will
provide hands-on opportunities for examining
these amazing animals.]

ENTOM 212 Insect Biology
Fall. 4 credits. Prerequisites: BIO G 101-
102 (may be taken concurrently) or
equivalent. Lees, W F 10:10—21:00; labs T,
W or R 1:25-4:25. Lab fee $35.
J. K. Liebherr.
Introduces the science of entomology by
focusing on basic principles of systematics,
morphology, physiology, behavior, and
ecology of insects. The laboratory in early fall
includes field trips to collect and study insects
in the natural environment. A collection
emphasizing ecological, behavioral and
taxonomic categories is required.

ENTOM 215 Spicier Biology: Life ona
Silken Thread
Fall. 2 credits. Prerequisite: introductory
biology or permission of instructor. S-U
grades optional. Lees, MW 1:25-2:15.
L S. Rayor.
An introduction to the fascinating world of
spiders. Evolution, ecology, behavior, and
physiology of spiders and their close kin will
be explored from a modern perspective.
Topics include identification of major spider
families, spiders’ unique use of silk, risky
courtship, predatory behavior, diverse life
styles, social spiders, and potential use in IPM.

ENTOM 241 Applied Entomology
Spring. 3 credits. Prerequisites: BIO G
101-102 or equivalent. Lees, T R 10:10;
lab/disc, T or W 12:20-3:15.

W. M. Tingey.

Introduction to major pest species and tactics

for their management. Discussions of insect

pest management requirements on farms,
gardens, forests, and urban environments,
along with descriptions of control methods,
materials, and equipment.

ENTOM 260 Introductory Beekeeping
Fall. 2 credits. Lees, T R 11:15.
R. A Morse.
Introduces the fundamentals of practical
beekeeping, including the life history,
physiology, and behavior of honeybees. The
classical experiments on the dance language
and the role of pheromones are reviewed.
Some lectures are devoted to pollination of
agricultural crops and the production of honey
and beeswax.

ENTOM 264 Practical Beekeeping

Fall. 1 credit. Limited to 20 students.

Prerequisite: ENTOM 260 (may be taken

concurrently). Lab, R 2-4:25. R. A. Morse.
This course consists of fourteen laboratory
sessions to acquaint students with practical
methods of colony management. Laboratories
involve actual work with honey bee colonies
and equipment. Some of the topics covered
are management of bees for apple pollination,
honey harvesting and processing, and disease
identification and control.

ENTOM 277 Natural Enemies Managing
Pests: An Introduction to Biological
Control

Spring. 2 credits. S-U grades optional.
Offered alternate years. Lees, T R 1:25-
2:15; lab demonstration; optional field trip.
A E. Hajek.

An introduction to the dynamic field of

biological control. What is it and when

should it be used? This course covers a

diversity of types of biological control

including use of parasitoids, predators,
pathogens, and competitors as well as plant
breeding to control pests from microbes to
weeds to invertebrates to vertebrates. This
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presentation is intended for students curious
about controlling pests without using synthetic
chemicals.

ENTOM 322 Comparative Insect
Morphology

Spring. 5 credits. Prerequisite: ENTOM

212 or 241. Offered alternate years. Lees,

MW F 9:05; labs, MW 1:25-4:25.

B. N. Danforth.
This course provides a detailed introduction to
the external and internal anatomy of insects.
Lectures introduce basic concepts in insect
morphology, such as the organization of the
insect body plan and organ systems, func-
tional morphology, homology, phylogeny,
modularity, and development. The laboratory
portion of the course introduces students to
the basic methods of insect microdissection,
specimen preparation, and scientific illustra-
tion. High-quality, publishable illustrations
are produced based on student art-work.

[ENTOM 325 Insect Behavior
Spring. 3 credits. Prerequisites: introduc-
tory biology or introductory entomology or
permission of instructor. Offered alternate
years. Not offered 1998-99. Lees, MW F
12:20. L S. Rayor.
Insects are the most diverse organisms on
earth, with equally diverse behavior. This
course will explore the behavior of insects,
ranging from the individual sensory and
physiological mechanisms that are the basis of
insect behavior, to the behavioral dynamics of
foraging, courtship, parental care, and social
behavior. Topics include insect learning,
perceptual abilities, host finding strategies,
predation, pollination, and examination of
current issues in insect behavior.]

[ENTOM 331 Introductory Insect
Systematics
Spring. 4 credits. Prerequisite: ENTOM
212. Offered alternate years. Not offered
spring 1999 and 2001; next offered spring
2000. Lees, M W 11:15; labs, MW 1:25-
4:25. Q. D. Wheeler.
An introduction to the classification, evolution-
ary history, and distribution of the insects.
Laboratory practice in the identification of
orders, families, and representative genera of
insects; methods of collection, preservation,
and study. Lectures on theory and practice of
insect systematics and major features of insect
evolution. Insect collections are required.]

ENTOM 352 Medical and Veterinary
Entomology
Fall. 3 credits. Prerequisites: BIO G 101-
102 or equivalent. S-U grades optional.
Offered alternate years. Lees, T R 10:10;
lab, R 1:25-4:25. L A Patrican.
The ecology of arthropods of medical and
veterinary importance in temperate and
tropical regions of the world with emphasis
on the role they play in causation or
transmission of disease. The laboratory
involves 2 field trips, techniques of collection
and identification, dissections, methods of
transmission, means of identification of a
blood pathogen and the source of a blood
meal.

ENTOM 370 Pesticides, the Environment,
and Human Health (also Toxicology
370)
Fall. 2 credits. Prerequisites: BIO G 101—
102 or equivalent. Offered alternate years.
Lees, T R9:05. J. G. Scott.
A survey of the different types of pesticides,
their uses, properties, and effects on the
environment. Discussion of the risks, benefits,
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regulation, politics, and current, controversies
associated with pesticide use.

[ENTOM 441 Seminar in Insect Pest
Management

Spring. 1 credit. Limited to 15 students.
Prerequisite: ENTOM 241 or 444 or
permission of instructor. S-U grades only.
Offered alternate years. Not offered spring
1999 and 2001; next offered spring 2000.
Hours to be arranged. M. P. Hoffmann
and A M. Shelton.

Discussion and analysis of current topics in

insect pest management.]

ENTOM 444 Integrated Pest
Management (also Plant
Pathology 444)
Fall. 4 credits. Prerequisites: BIOES 261,
ENTOM 212 or 241, and PL PA 241 or their
equivalents or permission of instructor.
Lees, MW F 9:05; labs M or T 1:25-4:25.
P. Ameson andJ. Losey.
Lectures integrate the principles of pest
control, ecology, and economics in the
management of pests across multiple systems.
Laboratories consist of exercises to reinforce
concepts presented in lecture and demonstrate
pest monitoring techniques and the applica-
tion of computer technology to management
problems.

ENTOM 452 Herbivores and Plants:
Chemical Ecology and Coevolution
(also BIOES 452)

Spring. 3 credits. Prerequisites: one year
of introductory biology; BIOES 261; CHEM
257 or 357/358 and 251 or 301; or
permission of instructor. Offered alternate
years. Lees, MW F 11:15. P. P. Feeny.

Significance of plant chemistry in mediating

interactions between plants and herbivorous

animals; mechanisms and strategies of plant
finding and exploitation by animals; especially
insects, and of defense and escape by plants;
evolutionary hypotheses for ecological
patterns of resistance and attack; implications
for human food and agriculture.

[ENTOM 453 Principles and Practice of
Historical Biogeography (also
BIOPL 453)
Fall. 3 credits. Prerequisite: a course in
systematics or permission of instructors.
S-U grades optional. Offered alternate
years. Not offered fall 1998 and 2000; next
offered fall 1999. Lees, T R 10:10; lab T
1:25-4:30. J. K Liebherr and M. Luckow.
A survey of techniques in historical biogeogra-
phy, and the development of modern
biogeographic theory in the context of
classical, ecological and phylogenetic
analytical methods. Geological and paleonto-
logical aspects of biogeography will be
presented, and large-scale biogeographic
patterns discussed. Laboratories will focus on
computer applications and discussion of
controversial issues.]

[ENTOM 455 Insect Ecology (also
BIOES 455)
Fall. 3 credits.' Prerequisites: BIOES 261
or equivalent and ENTOM 212 or
equivalent knowledge of another taxon.
S-U grades optional. Offered alternate
years. Not offered fall 1998 and 2000; next
offered fall 1999. Lees, MW F 11:15.
R. B. Root.
Topics include the nature and consequences
of biotic diversity, biogeography, coevolution,
adaptive syndromes exhibited by various
guilds, population regulation, impact of

998-1999

insects on ecosystems, comparative and
functional analysis of communities, and
differences in the organization of natural and
managed systems. Ecological and evolution-
ary principles are integrated by thorough
study of exemplars.]

ENTOM 456 Stream Ecology (also BIOES
456 and NTRES 456)

Spring. 4 credits. Limited to 45 students.

Recommended: BIOES 261. S-U grades

optional. Offered alternate years. Lees,

T R9:05; labs, TWorR 1:25-4:25.

B. L. Peckarsky and M. B. Bain.
Lecture addresses the patterns and processes
occurring in stream ecosystems, including
channel formation, water chemistry, watershed
influences, plant, invertebrate, and fish
community structure, nutrient cycling, trophic
dynamics, colonization and succession,
community dynamics, conservation and the
impacts of disturbances. Lab: A field project
includes descriptive and experimental
techniques and hypothesis testing related to
environmental assessment.

[ENTOM 463 Invertebrate Pathology
Spring. 4 credits. Prerequisites: one year
of introductory biology. S-U grades
optional. Offered alternate years. Not
offered spring 1999 and 2001; next offered
spring 2000. Lees, MW F 9:05; lab, W
1:25-4:25. A. E. Hajek.

Lecture presents principles of pathology as

applied to invertebrates. Topics explored

include non-infectious and infectious diseases
caused by viruses, bacteria, fungi, protozoa,
and nematodes, epizootiology of insect
diseases and use of pathogens for control.

Laboratory involves a diversity of pathogens

and hosts using techniques such as microin-

jection, electrophoresis, immunoassay, density
gradient centrifugation, soil extraction, and
computer simulation.]

[ENTOM 470 Ecological Genetics
Spring. 3 credits. Prerequisites: BIOES
278 or permission of instructor. S-U
grades optional. Offered alternate years.
Not offered spring 1999 and 2001; next
offered spring 2000. Lees, T R 10:10; disc,
1 hr/wk to be arranged. C. M. Caillaud.
A study of the genetic basis and evolution of
ecologically important traits. Blending theory
with an experimental approach to study
evolution in nature, the course includes
methods for measuring genetic variation and
natural selection; biometrical and molecular
analysis of genetic architecture; constraints
and limits on evolution in natural populations;
genetic aspects of coevolution, phenotypic
plasticity, and conservation of endangered
species. Examples are taken from studies of
animals and plants.]

[ENTOM 471 Freshwater Invertebrate
Biology and Biomonitoring

Spring. 5 credits. Recommended:

ENTOM 212. S-U grades optional.

Offered alternate years. Not offered spring

1999 and 2001; next offered spring 2000.

Lees, T R 9:05; labs, T R 1:25-4:25.

B. L Peckarsky.
The lecture explores the morphology,
physiology, phylogeny, life histories, behavior,
feeding ecology, and evolution of macro-
scopic freshwater invertebrates with an
emphasis on contrasting the attributes of
aquatic and terrestrial insects. The laboratory
involves field collections and laboratory
identification of invertebrates and stresses the
use of keys. Students will prepare a collection

of freshwater invertebrates or conduct a
project using freshwater invertebrates to
biomonitor stream habitat quality.]

[ENTOM 477 Biological Control
Fall. 3 credits. Prerequisites: ENTOM
212, BIOES 261, and permission of
instructor. Offered alternate years. Not
offered fall 1998 and 2000; next offered fall
1999. Lees, T R9:05; lab T 1:25-4:15.
M. J. Tauber.
Approach and procedures in biological control
of arthropod pests and weeds. Demonstra-
tions focus on living parasitoids and predators.
Discussions focus on case histories.]

ENTOM 483 Insect Physiology
Fall. 5 credits. Prerequisite: ENTOM 212
or permission of instructor. Offered
alternate years. Lees, MW F 11:15; lab W
1:25-4:25 and a disc, to be announced.
C. Gilbert.
An introduction to the often unique ways in
which insects have met their basic needs.
Each organ system is examined with emphasis
on basic principles and specific examples.
The student will also be introduced to some
common methods used in physiological
research and to the critical reading of scientific
literature.

ENTOM 490 Toxicology of Insecticides
(also Toxicology 490)
Spring. 4 credits. Prerequisites: general
chemistry. S-U grades optional. Offered
alternate years. Lees, MW F 9:05; disc
1:25-2:15, day to be arranged. J. G. Scott.
The history, metabolism, and mechanism of
action of synthetic and naturally occurring
insecticides. Mechanisms of insecticide
resistance, evaluation of insecticide toxicity,
and new approaches to insect control with
biotechnology will be discussed.

ENTOM 494 Special Topics in
Entomology
Fall or spring. 4 credits maximum. S-U
grades optional. Hours to be arranged.
Staff.
The department teaches “trial” courses under
this number. Offerings vary by semester, and
will be advertised by the department. Courses
offered under the number will be approved
by the department curriculum committee, and
the same course will not be offered more than
twice under this number.

ENTOM 497 Individual Study in
Entomology
Fall or spring. Credit to be arranged.
Prerequisite: permission of instructor.
Students must register with an Indepen-
dent Study form (available in 140 Roberts
Hall). Staff.

ENTOM 498 Undergraduate Teaching
Fall or spring. Credit to be arranged.
Prerequisite: permission of instructor.
Undergraduate teaching assistance in an
entomology course by agreement with the
instructor. Students must register with an
Independent Study form (available in 140
Roberts Hall). Staff.

Participating students assist in teaching a

course allied with their education and

experience. Students are expected to meet
regularly with a discussion or laboratory
section, to gain teaching experience, and
regularly to discuss teaching objectives,
techniques, and subject matter with the
professor in charge.



[ENTOM 631 Systematics of the
Coleoptera
Summer. 3 credits. Limited to 18 students.
3 week summer session. Prerequisites: an
introductory course in insect taxonomy
and permission of instructor. Offered
alternate years. Not offered summer 1999
and 2001; next offered summer 2000.
Labs, MTW RF 9-4; Saturday field trips.
Q. D. Wheeler.
A comprehensive review of the comparative
morphology, phylogenetic relationships,
classification, natural history, and distribution
of the Coleoptera, including adult and
immature stages. Laboratory practice in
identification and methods for collection and
study of beetles. A collection is required.]

[ENTOM 632 Advanced Coleopterology
Summer. 1-3 credits. Prerequisite:
permission of instructor. S-U grades
optional. Offered alternate years. Not
offered summer 1999 and 2001; next
offered summer 2000. Lab, to be arranged.
Q. D. Wheeler.

An advanced course on the phylogeny and

classification of selected subclades of

Coleoptera. Laboratory exercises in identifica-

tion of beetles, generally to the level of genus

or beyond. Taught by authority on taxon of
interest, frequently including a visiting scholar.

Can be repeated for credit.]

ENTOM 634 Special Topics in
Systematic Entomology
Fall or spring; taught on demand. 2-A
credits. Prerequisite: permission of
instructor.  Staff.
Lectures on the classification, evolution, and
bionomics of selected taxa, with accompany-
ing laboratory studies on identification and
comparative morphology. Collections
sometimes required.

[ENTOM 640 Applied Ecology and Pest
Management
Spring. 3 credits. Prerequisites: ENTOM
444 and a course in statistics. Recom-
mended: a course in computer science.
S-U grades optional. Offered alternate
years. Not offered spring 2000 and 2002;
next offered spring 2001. Lees, T R 1:25—
2:40. Staff.
Theory and quantitative methods for
characterizing arthropod population dynamics
for research and pest management purposes.
Course evaluates biological and climatic
factors influencing population numbers,
development, dispersal, and plant response to
arthropod pests. Special topics include
development of sampling methodology and
simulation modeling.]

ENTOM 662 Insect Behavior Seminar
Spring. 2 credits. Prerequisites: permis-
sion of instructor and ENTOM 212 and
BIONB 221 or equivalents. S-U grades
optional. Offered alternate years. Hours
to be arranged. M.J. Tauber.

[ENTOM 672 Seminar in Aquatic Ecology
Spring. 1 credit. Prerequisites: permis-
sion of instructor or either ENTOM 456,
471 or BIOES 261, 462. S-U grades
optional. Offered alternate years. Not
offered spring 1999 and 2001; next offered
spring 2000. Hours to be arranged.

B. L Peckarsky.

Discussion and analysis of current topics in

the ecology of streams, lakes and marine

ecosystems, including student-generated
synthesis of key papers in the literature.]

ENTOM 685 Seminar in Insect
Physiology
Spring. 1 credit. S-U grades optional.
Prerequisite: permission of instructor.
Offered alternate years. Hours to be
arranged. C. Gilbert.

ENTOM 707 Individual Study for
Graduate Students
Fall or spring. Credit to be arranged.
Prerequisite: permission of instructor. Not
for thesis research. Staff.

ENTOM 709 Teaching Entomology

Credit to be arranged. Staff.
Teaching entomology or for extension
training.

ENTOM 800 Master’s-Level Thesis
Research
Credit to be arranged. Prerequisite:
permission of instructor. S-U grades
optional. Staff.

ENTOM 900 Doctoral-Level Thesis
Research
Credit to be arranged. Prerequisite:
permission of instructor. S-U grades
optional. Staff.

Jugatae Seminar

Fall and spring.
A seminar conducted by Jugatae, the
entomology club of Cornell University, to
discuss topics of interest to its members and
guests. All interested undergraduate and
graduate students are encouraged to attend.

FLORICULTURE AND ORNAMENTAL
HORTICULTURE

Floriculture and Ornamental Horticulture
courses are listed under Horticultural Sciences.

Freehand Drawing and Scientific
[llustration

Freehand Drawing and Scientific Illustration
courses are offered through the Department of
Floriculture and Ornamental Horticulture and
are described in the section “Freehand
Drawing and Scientific Illlustration.”

FOOD SCIENCE

D. D. Miller, chair; T. E. Acree, D. K. Bandler,
D. M. Barbano, C. A Batt, D. H. Beermann,
K.J. Boor, M. C. Bourne, J. W. Brady,

D.P. Brown, J. M. Brown, R. A Durst,

R. B. Gravani, T. Henick-Kling,

J. H, Hotchkiss, H. T. Lawless, C. Y. Leeg,

R. H. Liu, S.J. Mulvaney, J. M. Regenstein,

S. S. H. Rizvi, S. K Sharma, K.J. Siebert.

Note: class meeting times are accurate at the
time of publication. If changes are necessary,
the department will provide new information
as soon as possible.

FOOD 101 Science and Technology of
Foods
Fall. 1 credit. S-U grades only. M 1:25—
2:15. J. H. Hotchkiss and staff.
This course explores the application of
science and technology to foods. Lectures will
elucidate the role of engineering, biotechnol-
ogy, chemistry, biochemistry, nutrition,
toxicology, and microbiology in supplying the
world with safe and nutritious food. An
overview of food science as a discipline and
career choice will be given.

FOOD SCIENCE

FOOD 102 Exploring Food Processing
Spring. 1 credit. S-U grades only. F
12:20. Five field trips, one on F 12:30-2:30
and four on F 12:30-5:30. D. P. Brown.

A series of seminars on current technological

and regulatory developments in food science.

Field trips to four commercial food manufac-

turing/processing plants and one food

research organization will be used to illustrate

the application of current technologies. A

course project, using the Food Science Alumni

Network, will be required.

FOOD 150 Food Choices and Issues

Spring. 2 credits. S-U grades optional.

T R 12:20. R B. Gravani and D. D. Miller.
This course provides Cornell students with the
knowledge needed to make healthy food
choices. A systematic approach to food
production, processing, distribution, and
consumption will be presented. Each student
will analyze the nutritional quality of his or
her personal diet using a computer diet
analysis program. Topics include relation-
ships between diet and health; food process-
ing; food safety; and discussions of contempo-
rary issues relating to food quality, safety, and
nutrition.

FOOD 200 Introductory Food Science
Fall. 3 credits. Prerequisite: one course
each in chemistry and biology. MW F
11:15-12:05. J. H. Hotchkiss.

A comprehensive introduction to the

principles and practice of food science and

technology. Topics include: chemistry of
foods; nutritional significance; food formula-
tion, preservation, and processing; microbiol-
ogy and fermentations; composition and
processing of food commaodities; and
contemporary issues including food safety,
regulation, and world food needs. Interrela-
tionships between the chemical, physical,
nutritional and quality properties of foods as
affected by formulation, processing, and
packaging are stressed.

FOOD 210 Food Analysis

Spring. 3 credits. Prerequisite: CHEM

208 or equivalent. Lees, W F 12:20; lab,

M 12:20-3:20. R H. Liu.
Introduces basic analytical techniques for food
analysis and other biological analysis.
Emphasizes fundamental principles of
analytical chemistry, basic laboratory
techniques, and modern instrumental
methods. Gravimetric, volumetric, and
spectrophotometric methods, gas chromatog-
raphy (GC), high-performance liquid
chromatography (HPLC), infrared spectra (IR),
and atomic absorption spectometry are
discussed.

FOOD 250 Kosher and Halal Food
Regulations

Spring. 2 credits. Sophomore standing

and above. M 7:30-9:35 p.m.

J. M. Regenstein.
A comprehensive introduction to kosher and
halal foods in the American food industry with
some coverage of home practices. The kosher
food laws, their origin, and their application in
modem food processing will be examined.
The nature of the kosher supervision industry
in American will be described. Halal laws will
also be examined and the interactions
between the two communities explored.
Current food-related issues in both communi-
ties will be reviewed, including recent court
decisions. Some aspects of ethnic foods will
also be considered.
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FOOD 290 Meat Science (also Animal
Science 290)

Fall. 2 or 3 credits. Lees, T R 11:15-12:05

p.m.; lab, M or R 12:20-3:20. Lab cannot

be taken without lecture.

D. H. Beermann.
An introduction to meat science through a
study of the structure, composition, and
function of muscle and its conversion to meat.
Properties of fresh and processed meat,
microbiology, preservation, nutritive value,
inspection, and sanitation are also studied.
Laboratory exercises include anatomy, meat-
animal slaughter, meat cutting, wholesale and
retail cut identification, processing, inspection,
grading, quality control, and meat merchandis-
ing. An all-day field trip to commercial meat
plants is taken.

FOOD 311 Milk and Frozen Desserts
Fall. 2 credits. Prerequisite: FOOD 322
or permission of instructor. Offered
alternate years. R 12:20-4:25.

D. K Bandler and D. P. Brown.

Deals with the principles and practices of

processing fluid milk products and frozen

desserts. The chemical, microbiological, and
technological aspects of processing these dairy
products are considered. Emphasis will be
upon product quality and recognition of
factors affecting consumer acceptance.

FOOD 321 Food Engineering Principles
Fall. 3 credits. Prerequisites: FOOD 200
and introductory physics. MW F 9:05-
9:55. S. S. H. Rizvi.

Introduces the engineering principles

underlying food processes and equipment.

Topics covered include thermodynamics, mass

and energy balance, fluid mechanics, and heat

and mass transport.

FOOD 322 Food Engineering Laboratory
Spring. 2 credits. Prerequisite: FOOD
321. Lab, T or R 1:25-4:00; lec, T 12:20.

S. K Sharma and S. S. H. Rizvi. Limited to
10 students in each lab session.

Provides hands-on experience with food

engineering processes and measurements.

Topics covered include mass and energy

balances, rheology, fluid mechanics, heat

transfer, refrigeration and psychrometry.

FOOD 351 Milk Quality

Fall. 1 credit. Prerequisite: AN SCI 250 or

equivalent or permission of instructor. F

12:20. D. K Bandler and D. P. Brown.
Focuses on the important aspects of farm
sanitation and milk handling as they affect
milk flavor and quality. The course is an
overview of quality control tests, basic
microbiology, cleaning and sanitizing, and
special problems in manufacturing and
marketing fresh and storable dairy products.

FOOD 394 Applied and Food
Microbiology

Fall. 2-3 credits. Prerequisites: BIOMI

290 and 291. MW F 12:20-1:10.

C. A Ban.
A comprehensive survey of the roles that
microorganisms play in safety and production
of foods as well as their use in biotechnologi-
cal processes. The biochemistry, genetics,
and physiology of microorganisms involved in
these various processes will be discussed.
Advances in detection and control of
microorganisms will also be covered.

FOOD 395 Food Microbiology Laboratory
Fall. 2 credits. Prerequisite: BIOMI 291
or equivalent. MW 2:00-4:25.

J. M. Brown.
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Work includes study of the physiological
characteristics of representative food
microorganisms, practice in using general and
special methods for microbiological testing
and control of food products, and practice in
the application of a systematic approach to
controlling the safety of foods.

FOOD 396 Food Safety Assurance
Spring. 2 credits. Prerequisite: MICRO
290 or permission of instructor. Offered
alternate years. T R 9:05-9:55.

R. B. Gravani.

This course provides information on proce-

dures to control biological, chemical, and

physical hazards and assure the safety of
foods. Topics include discussions on Hazard

Analysis Critical Control Point (HACCP)

programs, total quality management, and the

application of current technologies in reducing
the incidence of foodbome illness. Case
studies and exercises will be used to
demonstrate and apply the key principles that
are discussed.

FOOD 400 Senior Seminar in Food
Science and Technology
Fall. 1 credit. Limited to seniors. M 4:30-
5:20. D. K. Bandler.
Students prepare and present a seminar on a
topic of current interest in food science and
technology.

FOOD 401 Concepts of Product
Development
Spring. 2 credits. Prerequisite: FOOD
200 or equivalent. Offered alternate years.
MW 11:15-12:05. J. H. Hotchkiss.
A discussion of the sequence of events in
developing and marketing new food products.
Topics include packaging and labeling, food
additive and ingredient regulations, taste
panels, market testing, market research, and
patents.

FOOD 405 Food Waste Management
Spring. 2 credits. Prerequisite: FOOD
200 or its equivalent. Offered alternate
years. Lee, M 12:20-2:15; lab, M 2:30-4:25.
J. M. Regenstein.

Introduction to the principles and practices

related to managing wastes from food plants

through reduction, reuse, recycling, and
composting. Some broader areas of waste
management impacting the food industry will
also be discussed. Includes field trips which
may take all afternoon.

[FOOD 406 Cheese and Other Fermented
Dairy Foods
Fall. 2 credits. Prerequisite: background
in microbiology. Offered alternate years.
Not offered fall 1998 or 2000; next offered
fall 1999. R 12:20-4:25. D. K. Bandler and
D. P. Brown.
Principles and practices of fermentation and
processing techniques as they apply to
cheeses, cultured dairy foods, beer, and
related products. Labs will feature unit
processes and tastings.]

FOOD 409 Food Chemistry
Spring. 3 credits. Prerequisite: BIOBM
330 or 331. MW F 9:05-9:55. Staff.
The chemistry of foods and food ingredients.
Chemical and physical properties of water,
proteins, lipids, carbohydrates, and other food
components/additives are discussed in the
context of their interactions and functional
roles in foods. The effects of chemical
changes during processing and storage on
quality and nutritional aspects of several food
commodity groups (milk, meat, fruits and

vegetables, cereals and legumes) are
described.

FOOD 410 Sensory Evaluations of Foods
Fall. 3 credits. Prerequisite: statistics.
MWF 10-11:00. H. T. Lawless.

Deals with the sensory techniques used in

evaluating the flavor, color, and texture of

foods and the evaluation of consumer
acceptance. Includes methods for measuring
these qualities, underlying psychological
principles, and statistical methods for
analyzing results.

[FOOD 415 Principles of Food Packaging
Spring. 3 credits. Offered alternate years.
Not offered spring 1999 or 2001; next
offered spring 2000. MW F 9:05-9:55.

J. H. Hotchkiss.

The chemical and physical properties and

manufacture of the basic materials used to

construct packaging are discussed. The
influence of packaging on shelf life is
presented. Emphasis is on newer packaging
technologies and materials. Economics,
design, and regulation of food packaging are
briefly presented.)

FOOD 419 Food Chemistry Laboratory
Spring. 2 credits. Prerequisites: BIOBM
330 or 331 and concurrent registration in
FOOD 409. w 12:20-4:30. D. D. Miller
andj. M. Brown.

A laboratory course emphasizing fundamental

chemical principles and laboratory techniques

necessary for an understanding of the
chemistry of foods. Relationships between
chemical composition and functional,
nutritional, and organoleptic properties of
foods are stressed. Many of the laboratory
techniques involved are common to those

us,ed in biochemistry laboratories (e.g.,

electrophoresis, chromatography, enzyme

assays) but are applied to specific foods or
beverages.

FOOD 423 Unit Operations in Food
Manufacturing

Fall. 4 credits. Intended for seniors and

food science majors. Lec, T R 11:15-12:05;

recitation, T 12:20; lab, 1:25—4:25 T or

to be arranged. S.J. Mulvaney and

S. K Sharma.
An integrated approach to understanding food
manufacturing operations. Topics include
major unit operations used for thermalization,
freezing and dehydration of foods. Emphasis
is placed on the interplay between engineer-
ing design of processes and the physical and
chemical transformations that occur as food is
produced from various commodities. The
impact of process conditions on product
safety, overall quality, and storage stability are
also considered.

FOOD 430 Understanding Wine
Spring. 3 credits. Prerequisites: introduc-
tory biology and chemistry or permission
of instructor. Students must be 21 years
old by the first day of class (Jan. 25, 1999)
to enroll. S-U grades optional. T R 2:30-
4:25. T. Henick-Kling, T. E. Acree, and
H. T. Lawless.
An introduction to wine appreciation through
the study of fermentation biology, wine
composition, and sensory perception.
Samples of wines will be used to illustrate the
sensory properties, microbiological processes,
and chemical components that determine
wine quality. Students will learn to recognize
the major features of wine that determine
sensory quality and know the processes that



produced them. Topics will include the
psychology and chemistry of bouquet, taste,
and aroma; the microbiology of fermentation
and spoilage; and the sensory properties of
wines from different grape varieties,
viticultural practices, and wine making
techniques.

FOOD 447 International Postharvest
Food Systems

Fall. 2 or 3 credits. Prerequisite:

freshman chemistry. S-U grades optional.

T R 10:10-11:00. M. C. Bourne and staff.
An interdisciplinary course designed for all
undergraduate and graduate students in CALS.
Describes postharvest food losses and
methods to reduce the loss. Topics include
storage and care of unprocessed and
minimally processed foods such as cereal
grains, fruits, vegetables, tubers, and fish;
biology and control of fungi, insects, and
vertebrates in foods; chemical causes of
quality loss; effects of climate; and economic
and social factors affecting food preservation
and storage. Emphasis is given to the
problems in developing countries. The third
credit requires a written case study of a
country or commodity.

[FOOD 450 Fundamentals of Food Law
Spring. 2 credits. Offered alternate years.
Not offered spring 1999 or 2001; next
offered spring 2000. J. M. Regenstein.

Introduction to the complex array of federal

and state statutes and regulations that control

the processing, packaging, labeling, and
distribution of food, including aspects of
safety and nutritive value. Emphasis will be

on the Food and Drug Administration and U.S.

Department of Agriculture regulations, but the
course also will refer to other regulatory
agencies. Emphasis will be placed on how a
food or agricultural professional interacts with
this legal system during legislative action,
regulatory rule making, and with respect to
compliance.]

FOOD 456 Advanced Concepts in
Sensory Evaluation
Spring. 2 credits. Prerequisite: FOOD
410. S-U grades optional. Offered
alternate years. F 1:25-3:25.
H. T. Lawless.
Readings and discussions of primary source
materials in sensory evaluation, including
recent advances in sensory methods, historical
perspectives, psychophysics, perceptual
biases, and multivariate statistical approaches
to sensory data. A major independent
research project is conducted on a current
issue in sensory evaluation.

FOOD 494 Special Topics in Food
Science
Fall or spring. 4 credits maximum. S-U
grades optional.
The department teaches ‘trial” courses under
this number. Offerings vary by semester, and
will be advertised by the department. Courses
offered under the number will be approved
by the department curriculum committee, and
the same course will not be offered more than
twice under this number.

FOOD 497 Individual Study in Food
Science
Fall or spring. 3 credits maximum.
Prerequisite: permission of instructor.
Students must register with an Indepen-
dent Study form (available in 140 Roberts
Hall). S-U grades optional.

May include individual tutorial study, a special
topic selected by a professor or a group of
students, or selected lectures of a course
already offered. As topics may be changed,
the course may be repeated for credit.

FOOD 498 Undergraduate Teaching
Experience
Fall or spring. 3 credits maximum.
Prerequisite: permission of instructor.
Students must register with an Indepen-
dent Study Form (available in 140 Roberts
Hall). S-U grades only.
Students assist in teaching a course appropri-
ate to their previous training and experience.
Students will meet with a discussion or
laboratory section and will regularly discuss
objectives with the course instructor.

FOOD 499 Undergraduate Research in
Food Science

Fall or spring. 4 credits maximum. S-U
grades optional. Students must register
with an Independent Study form (available
in 140 Roberts Hall)'.

Students conduct original research directed by

a food science faculty member.

FOOD 600 Food Science Forum
(Seminar)
Fall and spring. 1 credit. Required of all
food science graduate students. S-U
grades only. T 4:30-5:30.

FOOD 604 Chemistry of Dairy Products
Fall. 2 credits. Limited to 16 students.
Prerequisites: organic chemistry, biochem-
istry, knowledge of dairy-product
manufacturing procedures, and permission
of instructor. Offered alternate years.

F 1:25-3:30. D. M. Barbano.

A detailed study of milk constituents and their

properties. Properties of various milk

constituents are related to observed physical
and chemical changes that occur in dairy
products during and after processing. This
course will emphasize current research in
dairy chemistry.

FOOD 605 Physical Chemistry of Food
Components
Fall. 3 credits. Prerequisite: an under-
graduate course in physical chemistry.
Offered alternate years. MW F 10:10.
J. W. Brady.
This course will cover the physical properties
of food molecules. Emphasis will be placed
on the molecular basis of structural character-
istics; colloidal properties; molecular
interactions; foams, gels; and water binding of
foods.

[FOOD 607 Advanced Food Microbiology
Spring. 2 credits. Prerequisites: food
microbiology, genetics (preferred).
Offered alternate years. Not offered spring
1999 or 2001; next offered spring 2000.
MW 11:15. C. A Batt.

There have been great advances in applying

the modem tools of molecular biology to the

detection of microorganisms and their
metabolites. The primary emphasis of this
course will be to review the recent develop-
ments in the theory and application of nucleic
acid and antibody-based detection systems,
especially as they concern food safety. In
addition, other approaches, including
measurement of impedence, ATP, and
endotoxins, will be discussed.]

FOOD SCIENCES 83

[FOOD 616 Flavors — Analysis and
Applications
Spring. 2 credits. S-U grades optional.
Offered alternate years. Not offered spring
1999 or 2001; next offered spring 2000.
Lee, F 1:25; disc, F 2:30. H. T. Lawless and
T. E. Acree.
An advanced course in sensory and instru-
mental analysis of flavors, flavor chemistry,
and flavor applications in foods for food
scientists and those in related fields concerned
with human food perception and consump-
tion. The course will survey taste, aroma and
volatile flavors, and trigeminal stimuli from the
perspectives of chemical structures, methods
of analysis, uses and interactions in food
systems, and consumer acceptance.]

[FOOD 620 Food Carbohydrates (also
Nutritional Sciences 620)
Spring. 2 credits. Limited to qualified
seniors and graduate students. Prerequi-
site: BIOBM 330 or equivalent. Offered
alternate years. Not offered spring 1999 or
2001; next offered spring 2000. T R 10:10.
B. A Lewis andJ. W. Brady.
A consideration of the chemistry of carbohy-
drates, including sugars, starches, pectins,
hemicelluloses, gums, and other complex
carbohydrates. Emphasis is on the intrinsic
chemistry and functionality in food systems
and the changes occurring during food
processing and storage ]

[FOOD 665 Engineering Properties of
Foods
Spring. 2 credits. Prerequisite: course in
transport processes or unit operations as
applied to foods; or permission of
instructor. Offered alternate years. Not
offered spring 1999 or 2001; next offered
spring 2000. T R 12:20-1:10.
S. S. H. Rizvi, S.J. Mulvaney, and
S. K. Sharma.
Theories and methods of measurement and
prediction of rheological, thermal, and mass
transport properties of foods and biomaterial
systems. Emphasis is on physical-mathemati-
cal basis of measurement as well as the
prediction processes. Examples of appropriate
use of these properties in engineering design
and analysis of food processes will also be
provided.]

FOOD 694 Special Topics in Food
Science
Fall or spring. 4 credits maximum. S-U
grades optional. Staff.
The department teaches “trial” courses under
this number. Offerings vary by semester, and
will be advertised by the department. Courses
offered under the number will be approved
by the department curriculum committee, and
the same course will not be offered more than
twice under this number.

FOOD 698 Graduate Teaching
Experience

Fall and spring. 1 to 3 credits. S-U grades

only. Staff.
Designed to give graduate