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Serial Number

#93-94--23

UNIVERSITY OF RHODE ISLAND
Kingston, Rhode Island
FACULTY SENATE
BILL
Adopted by the Faculty Senate
TO:
FROM:
1.

President Robert L. Carothers
Chairperson of the Faculty Senate
The attached BILL, titled The Three Hundred and Fourteenth
Report of the Curricular Affairs Committee:

Proposal for a B.S.

Degree in Biochemistry
is forwarded for your consideration.
2•

The original and two copies for your use are included.

3.

This BILL was adopted by vote of the Faculty Senate on

April 14, 1994
(date)
After considering this bill, will you please indicate your approval
or disapproval. Return the original or forward it to the Board of
Governors, completing the appropriate endorsement below.

4.

5.

In accordance with Section 10, paragraph 4 of the Senate's By-Laws,
this bill will become effective
May 5, 1994
,
three weeks after Senate approval, unless:
(1} specific dates for
implementation are written into the bill; (2} you return it disapproved;
(3} you forward it to the Board of Governors for their approval; or (4)
the University Faculty petitions for a referendum.
If the bill is
forwarded to the Board of Governors, it will not become effective until
approved by the Board.
April 15, 1995
(date)
Chairperson of the Faculty Senate

ENDORSEMENT
TO:
FROM:

Chairperson of the Faculty Senate
President of the University

Returned.
a.
.; b.
c.

Approved
Approved subject to final approval by Board of Governors
Disapproved

j / 11 ( c, ~c
(date)

Form revised 9/91

President

V

.•

(
UNIVERSITY OF RHODE ISLAND
Kingston, Rhode Island
FACULTY SENATE
March 28, 1994
Faculty Senate Curricular Affairs Committee
Three Hundred and Fourteenth Report
Proposal for a Bachelor of Science Degree in Biochemistry
On December 13, 1993, the Faculty Senate Curricular Affairs Committee
approved the proposal from the College of Arts and Sciences to
establish a new Bachelor of Science Degree in Biochemistry.
In accordance with the provisions of section 8.85.10 of the UNIVERSITY
MANUAL, the Bachelor of Science Degree in Biochemistry proposal was
forwarded to the Office of the Vice President for Business and Finance
on December 15, 1993 with the request that a budgetary impact
statement be prepared. On March 28, 1994, the Faculty Senate
Executive Committee reviewed the budgetary impact statement, dated
March 14, 1994, prepared by J. Vernon Wyman, Assistan~ to the Vice
President for Business and Finance. After their review, the Executive
Committee agreed that the proposal for a new Bachelor of Science
Degree in Biochemistry does not require review and ranking by the New
Program Review Committee because it meets the criteria for exemption
set forth in section 8.85.24 of the UNIVERSITY MANUAL:
If programs do not require the allocation of funds for
direct costs, or if the program can be entirely supported by
reprogramming existing departmental funds, or if the amount
of general revenue funds required per year does not exceed
the current calendar year salary of an instructor, no review
under 8.85.20 shall be required.
The Curricular Affairs Committee recommends that the Faculty Senate
approve the proposal for a Bachelor of Science Degree in Biochemistry
as follows (The proposal is in the format required by the Board of
Governors for Higher Education.)
PROPOSAL FOR A BACHELOR OF SCIENCE DEGREE IN BIOCHEMISTRY
A.

PROGRAM INFORMATION

1.

Name of Institution:

University of Rhode Island

2.

Department and College:
Biochemi stry, Microbiology and Molecular Genetics;
College of Arts and Sciences

3.

Title of proposed program: Biochemistry
Degree to be conferred:
Bachelor of Science

4.

Intended date of initiation:
approval

Academic year following
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Two years after

5.

Anticipated date of first degree:
initiation

6.

Intended location:
Rhode Island

7.

Institutional review and approval process:

Kingston Campus of The University of

DATE APPROVED
Dept. of Biochemistry, Microbiology and
Molecular Genetics

8/18/93

Curriculum Committee of the College of Arts
and Sciences

8/18/93

Faculty of the College of Arts & Sciences

11/10/93

Faculty Senate Curricular Affairs Committee

12/13/93

Faculty Senate

4/14/94

President of the University
8.

summary description of the proposed program:
For the first
two years, the proposed program is typical of other BS
programs in the biological sciences and chemistry. By the
end of the second year, the student will have completed some
15 credits in the biological sciences, 16 in chemistry, 6 in
mathematics and 8 in physics. Coursework in biochemistry
begins with a second-semester sophomore course on the nature
of biochemistry, which is followed by a two-semester survey
course in the junior year, with laboratory training. The
senior year introduces the student to independent laboratory
research in biochemistry, while cognate coursework is
continued in physical biochemistry and cell and molecular
biology. The program is 'designed to concentrate on the
principles of biochemistry in the junior year, and emphasize
the practice of biochemical research, with options for
individual enrichment, during the senior year. Graduates
will be prepared for admission into related programs for
advanced degrees in the biological sciences and medicine, or
for direct entry into technical research positions in the
biomedical and pharmaceutical sciences, and in
biotechnology.

9.

Resources Required: The existing level of resource
commitments to the Department of Biochemistry, Microbiology
and Molecular Genetics can accommodate up to 30 majors. An
estimated $4,500 for additional laboratory supplies have
been committed by the Dean of the College of Arts and
Sciences from within the College budget.

10.
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Persons to contact during the review:
Dr. Blair M. Lord
Vice Provost for Academic Programs and Services
The University of Rhode Island
Kingston, Rhode Island 02881
(401) 792-2447
Dr. George c. Tremblay, Program Coordinator
Department of Biochemistry, Microbiology and Molecular
Genetics
The University of Rhode Island
Kingston, Rhode Island 02881
( 401) 792-2201

B.

RATIONALE
1.

Nature and objectives:
Biochemistry is a study of the
chemical basis of life.
It is the academic discipline that
attempts to reduce to chemical terms our understanding of
the principles in nature that govern reproduction, growth,
development and senescence, in health and disease, and in
all life forms.
The proposed program begins by providing a
sound background in biology, chemistry, physics and
mathematics during the first two years, culminating in an
introduction to the nature of biochemistry during the fourth
semester. Students are well prepared to elect any of the
undergraduate majors offer~d in the biological sciences at
this point. Those who choose biochemistry will concentrate
during their junior year on classroom and laboratory work
designed to illustrate the chemical basis of biological
processes learned in previous coursework in botany, zoology
and microbiology. As seniors, students will have acquired
sufficient theoretical background and laboratory skills to
enable them to pursue a well-defined laboratory research
project under the supervision of any one of the 17 faculty
members in the department. This hands-on research
experience is required of first-semester seniors, and may be
continued during the second semester as
an elective.
Emphasis during the senior year is on experimental design,
laboratory work and data analysis associated with
contemporary biochemical research.
Our overall objective is to provide graduates with the
theoretical and practical training needed to make them
strongly competitive for employment in biotechnology,
pharmaceutical, and biomedical research or for admission
into graduate programs in the biological sciences and the
medical professions.
It should be noted that increased
emphasis on experimental design, laboratory experience and
data analysis is strongly encouraged in the contemporary
literature on biochemical education, and that this emphasis
is viewed as a unique strength in the proposed program.

C.A.C. #314--94-3-28

-4-

Needs and Demand: In a recent survey, high school students
identified biochemistry over all other subjects except
computer science as the discipline with the best career
potential. Recent advances in medicine, molecular biology
and biotechnology have increased the visibility of the
underlying discipline of biochemistry, the popularity of
available degree programs, and the demand for graduates.
The University of Rhode Island is an exception among
land-grant institutions in failing to offer an undergraduate
program leading to the B.S. in Biochemistry, and no
institution in the State of Rhode Island offers such a
program (Brown University offers a concentration with
advanced courses, leading to an AB in Biochemistry).
Estimates of demand, based on interviews with department
chairs, including chairs at sister institutions in New
England, indicate we should expect from 30 to 60
undergraduate majors in biochemistry at URI, and that we are
losing these students to other institutions because we lack
the program here. This proposal is designed to correct that
deficiency at URI, and the loss in revenues associated with
it.
3.

Opportunities: Graduates will be highl y competitive for
positions as technicians in biotechnology, the
pharmaceutical and chemical industries, hospitals, and
agricultural and biomedical research facilities, including
those engage in recombinant DNA technology. Graduates will
also be highly competitive for admission into programs
leading to advanced degree (MS, Ph.D.) or professional
degrees in medicine (DDS, DVM, DO, MD).
Past studies have
shown that applicants with a B.S. in Biochemistry are more
successful in ga i ning admission into medical school than are
applicants with any other undergraduate degree.
The same
competitive advantage applies to entry into the biological
workforce for research and technical analysis at the
bachel or's level. A professional brochure on career
opportun i ties, prepared by the American Society of
Biochemistry and Molecular Biology, is appended to this
proposal.

4.

Clientele: The proposed program is intended for students
who seek to apply a strong background in chemistry to the
study of the life sciences. It is anticipated that a
ma j ority of the majors will be students with long range
plans for graduate school for research degrees, or
professional degrees in medicine. The program director at a
comparable institution, wh ich has offered the B.S. in
Biochemistry for some 25 years, claims the program has not
had any measurable impact on enrollment i n other programs in
the biological sciences and, further, that the bulk of the
students are recruited to the University because it offers
the B.S. in Biochemistry. This experience gives us reason
to believe the program proposed for URI will have only
modest impact on others, and will be sustained primarily by
new recruits as availability and reputation become known.
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5.

Estimate of program size: A survey of 15 universities
across the country suggests a mature program size of 30-60
majors for the faculty in biochemistry at URI. Statistics
from comparable institutions in New England yield the higher
estimates. The Department of Biochemistry, Microbiology and
Molecular Genetics at URI should be able to accommodate up
to 30 majors with existing resources.

6.

Requirements for admission and retention:
University requirements.

7.

External advisory: Program development did not include
participation of an external advisory committee. However,
decisions were influenced by discussions with program
directors at comparable institutions, primarily those at
Kansas State, U. Maine, U. Mass, and u. New Hampshire and
recent literature on the design of B.S. Programs in
Biochemistry provided by the American Society of
Biochemistry and Molecular Biology.

Same as

INSTITUTIONAL ROLE
1.

Proposed Bulletin Description:

Biochemistry
Bachelor of Science
This program is designed to integrate a strong background in
chemistry and biology into a study of the chemical basis of
life. Graduates will be qualified for employment in the
analytical, research and development components of the
agricultural, biotechnology, chemical and pharmaceutical
industries as well as in academic, government and hospital
laboratories. Students completing the program will also be
well prepared for graduate studying leading to research
degrees in the biological and biomedical sciences, and
professional degrees in medicine.
2.

Program requirements:

FRESHMAN YEAR
First Semester
CHM 101
General Chemistry Lecture I
CHM 102
Laboratory for Chemistry 101
PHY 111 or 213 General Physics I
PHY 185 or 285 Laboratory for General Physics I
BOT 111
General Botany
General education requirements

15 credits
3
1
3
1
4
3

NOTE: Students may substitute CHM 191, 192 (10 cr) for CHM
101, 102, 112, 114, 212 (12 cr). Students are advised to
fulfill either the mathematics or the physics requirements
during the first year, according to personal preference, and
both requirements before the start of the junior year.
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Second Semester
15 credits
CHM 112
General Chemistry Lecture II
3
CHM 114
Laboratory for Chemistry 112
1
PHY112 or 214 General Physics II
3
PHY 186 or 286 Laboratory for General Physics II 1
zoo 111
General Zoology
4
General education requirements
3
SOPHOMORE YEAR
First Semester
CHM 227or 291 Organic Chemistry
MTH 1 31
Applied Calculus I
MIC 211
Introductory Microbiology
General education requirements
Second Semester
CHM 228 or 292 Organic Chemistry
CHM 226
Organic Chemistry Laboratory*
MTH 132
Applied Calculus II
BCH 282
The Nature of Biochemistry
General education requirements

16-17 credits
3-4
3
4
6

14 credits
3-4
2
3
3

3-4

Note: MTH 141-142 may be substituted for MTH 131-132.
*Students who elect CHM 227,228 must complete CHM 226
(Organic Lab); CHM 291,292 includes laboratory.
JUNIOR YEAR
First Semester
BCH 481 or 581 General Biochemistry I
BCH 312
Biochemistry Laboratory
CHM 212
Quantitative Analysis
General education requirements

15-16 credits
4 or 3
2
4
6

Note: Students may substitute MCH 342 (Pharmaceutical
Analysis) for CHM 212; students who wish to earn a minor in
chemistry should elect CHM 212.
Second Semester
BCH 482 or 5 82 General Biochemistry II
BCH (BOT) 352 Genetics
General education requirements
Free Elective

14-16 credits
4 or 3
3
6

2-3

SENI OR YEAR
First Semester
15 credits
BCH 435 Physical Chemistry for Life Sciences
3
BCH 491 or 492
Undergraduate Research
3
Free Electives
6
Select 3 credits f rom:
3
BCH(or BOT or ZOO) 437 Fundamentals of Molecular Biology
BCH(or MIC or BOT) 453 Cell Biology
BCH(or BOT) 454
Genetics Laboratory
NOTE: Students may substitute CHM 431, 432 (Physical
Chemistry) for BCH 435.
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Second Semester
14-16 credits
BCH 484
Physical Methods in Biochemistry
3
BCH 496
Seminar in Biochemistry
1
BCH Elective
Any BCH course at the 400-500 level 1-3
6
Free Electives
General education requirements
3
Credits in Major:
30
Other Required Courses: 45-46
BLS (excluding natural sciences):
Free Electives: 14-15
Total Program Credits: 120
3.

New Course: BCH 282 The Nature of Biochemistry (II,3) A few
topics will be selected for historical development on the
basis of their significance in the emergence of biochemistry
as a scientific discipline, their importance in revealing
fundamental principles of biochemistry, and their continual
prominence in contemporary research. (This is not a survey
course in biochemistry.) Pre: CHM 124 or 227. Tremblay

4.

Change:

5.

Cross-List:

BOT
BOT
BOT
BOT
BOT
BOT
BOT
MIC
MIC

zoo

E.

30

Code for all BCP courses to BCH.

(or
(or
(or
(or
454
522
579
502
552
573

The following courses with BCH:
ZOO) 352 - Genetics
ZOO) 437 - Fundamentals of molecular biology
MIC) 453 - Cell biology
MIC) 451 - Cell biology laboratory
- Genetics laboratory
- Plant molecular biology
- Adv. genetics seminar
- Tech. in microbial & molecular genetics
- Microbial genetics
- Developmental genetics

INTERINSTITUTIONAL CONSIDERATIONS

1.

Similar programs: We know of no other land-grant
institution that does not offer the B.S. in Biochemistry.

Telephone interviews with program directors at other
institutions revealed the programs to be uniformly popular.
Regionally, enrollments of 200, 98 and 65 majors were given
for the B.S. programs in Biochemistry at the Universities of
Massachusetts, New Hampshire and Maine, respectively. In
Rhode Island, only Brown University offers an undergraduate
program in Biochemistry; it is a B.A. program.
2.

Comparison of objectives: The objectives of the program
proposed for URI do not differ from those for similar
programs at comparable institutions.

3.

Cooperative arrangements:

None required or planned.
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4.

Transfer provisions: Since specialized coursework in the
major does not begin in earnest until the junior year,
students who have completed the basic prerequisite
coursework in biology, chemistry, mathematics and physics at
other institutions would be eligible to transfer into the
program proposed for URI at anytime before the start of
their third ear of undergraduate study. No formal transfer
agreements have been made.

5.

Estimated impact on other institutions:

6.

External affiliations:

7.

Availability under agreements with NEBHE: Similar programs
are .offered by the other state universities in New England.

None

None

RESOURCES
The needed administrative structure, faculty, classroom and
laboratory facilities are already available as part of the
resources committed to existing graduate programs. A small
amount of additional funding (up to $4500) for supplies for
laboratory courses has been committed by the Dean of the College
of Arts and Sciences. This commitment and existing resources for
the 1993-94 academic year are adequate to provide for up to 30
majors.
The existing learning resources that provide for the graduate
programs in Biochemistry (including journals and books in the
library) are quite adequate to support the proposed B.S. program.

G.

EVALUATION
The proposed program was designed in consultation with department
heads and program directors responsible for undergraduate
education in Biochemistry at Brown University, Kansas State
University, and the Universities of Maine, Massachusetts and New
Hampshire. The program meets or exceeds the typical core of
courses for the B.S. Program in Biochemistry offered by 268
departments across the nation (Biochemical Education 18:193,
1990). It also meets or exceeds degree requirements in each of
the areas specified in the recent recommendations for an
undergraduate program leading to the B.S. in Biochemistry made by
the Educational Affairs Committee of the American Society of
Biochemistry and Molecular Biology (FASEB J. 7:733, 1993).

