The University of Texas at Dallas

PROPOSAL REGARDING THE ADMISSION OF
FRESHMAN AND SOPHOMORE STUDENTS

House Bill 42 (Texas Education Code, Section 70.08) as passed by the 71st Legis-
lature, First Called Session, provides for the admission of freshman and sophomore
students at U.T. Dallas effective with Summer Session 1990 and with the prior
approval of the Texas Higher Education Coordinating Board. At its meeting on July
14, 1989, the Coordinating Board requested the submission of a proposal for the
expansion of U.T. Dallas as described in House Bill 42. The proposal is to address
all of the matters of quality, need, costs, and other topics usually required in
proposals submitted for new degree programs and major administrative changes. The
questions and responses below follow the format of the questions related to new
degree programs and incorporate several additional questions requested for
administrative changes.

Section 5.92 DESCRIPTION OF PROPOSED PROGRAM

1. What is the title and nature of the proposed degree program?

No new degree programs will be required to implement the enrollment of freshmen and
sophomores at The University of Texas at Dallas; consequently, no change will be
necessary to UTD's approved Table of Programs and only minor editorial -changes will
be necessary to the Coordinating Board's approved Role and Mission Statement for UTD
(see Appendix A).

Currently, U.T. Dallas offers the following baccalaureate degrees:

Degree

ARTS AND HUMANITIES

Arts and Humanities BA

Arts and Humanities -- Art and Performance- X

Arts and Humanities -- Historical Studies X

Arts and Humanities -- Literary Studies X
ENGINEERING AND COMPUTER SCIENCE

Computer Science BS

Electrical Engineering BSEE

Electrical Engineering -- Microelectronics X

Electrical Engineering -- Telecommunications X

Engineering Science BSES

Engineering Science -- Electronic Mech. Program X

Engineering Science -- Manufacturing X
GENERAI. STUDIES

American Studies RA

General Studies ' BA



Degree
HUMAN DEVELOPMENT

Psychology BA

Speech-Language Path. & Aud. - BS
MANAGEMENT

Business Administration BS

NATURAL SCIENCES & MATHEMATICS

Biology BS,BA
Chemistry BS,BA
Geosciences BS,BA
Math. Sciences BS
Math. Sciences -- Applied Math X
Math. Sciences -- Statistics X
Physics BS,BA

SOCIAL SCIENCES

Anthropology Ba
Fconomics & Finance BS,BA
Government & Politics BA
Public Administration : BS
Sociology BA

2. List the course offerings to comprise the program. Which of these courses will be
new ones?

It will be necessary to add lower-level courses to the University's approved course
inventory. Based on the remediation requirements of the Texas Academic Skills
Program, it may also be necessary to add funded remedial credit hour courses in
mathematics (maximum of six credit hours), writing (maximum of three credit hours),
and reading (maximum of three credit hours).

New lower level and remedial courses and core curriculum requirements will be
submitted for review and approval under the Coordinating Board's existing procedures
for course inventory and core curriculum review. The core curriculum will include
courses in English, history, mathematics, and the sciences that are appropriate to
freshmen and sophomore instruction.

3. Qutline a semester-by-semester curriculum for the proposed program, if applicable.

A faculty curriculum advisory committee has been established and will make recommenda-
tions for a lower level curriculum that will complement the University's existing
authorized baccalaureate degree programs. This committee has been charged with the
design of a lower level curriculum that emphasizes preparation for majors in the
natural sciences, mathematics, and engineering while also being attentive to meeting
Coordinating Board guidelines for core curriculum.
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4. What special requirements are included in the degree plan? Describe any
innovative changes in degree requirements.

Any special requirements or innovative changes in undergraduate degree plans
resulting from the recommendations of the University's curriculum planning committee
that affect core curriculum will be submitted to the Coordinating Board for review
and approval.

5. Is the proposed program entirely new to the institution? Is it an extension of a
minor field?

As an upper-level, graduate research institution, The University of Texas at Dallas
has never enrolled freshmen or sophomores. Lower division students would be admitted
to the currently authorized degree programs listed in question 1. As required by
House Bill 42 (Texas Education Code, Section 70.08), emphasis would be given to the
admission of lower division students who intend to major in the natural sciences,
mathematics, and engineering. The current faculty is fully prepared to provide the
first two years of instruction.

6. How many similar programs are offered elsewhere in Texas, and where? What is the
nearest institution offering a similar program?

0f the 37 Texas public senior universities and centers, ten currently are limited to
upper-division course offerings at the undergraduate level. House Bill 42 authorizes
the removal of this restriction for U.T. Dallas and similar legislation provides such
authorization for Corpus Christi University.

U.T. Dallas is the only doctoral granting institution in the nation that doces not
also offer admission to freshman and sophomore students.

The general academic institutions in the North Texas area that offer baccalaureate
degrees in the natural sciences, mathematics, or engineering include U.T. Dallas,
U.T. Arlington, Dallas Baptist College, Southern Methodist University, University of
Dallas, University of North Texas, and Texas Woman's University. Dallas is the only
major city in the nation that does not have a public four year baccalaureate degree
granting college or university.

7. Describe current manpower needs for graduates of the program. Also describe how
the proposed program strengthens the total academic program of the institution.

Providing a lower division at U.T. Dallas increases the instructional options for all
U.T. Dallas students, including those who transfer after receiving the two-year
associate degree. In the absence of a lower division, juniors and seniors do not
have the opportunity to take such lower-division elective courses as a foreign
language or an introductory fine arts course. Also, students who wish to change
majors (a common practice at four year institutions) are prohibited from completing
lower-level prerequisites at U.T. Dallas. Similarly, individuals who plan to become
upper-division students at U.T. Dallas by enrolling in a community college are
currently precluded from taking any upper-division courses for which they may be
qualified until they have completed at least fifty-four hours of lower-division
course work. This curricular rigidity is particularly bothersome for engineering and
science students who may need to start the upper-division part of a mathematics or
science sequence before having completed all of the lower-division social science and
humanities requirements.



The need for more graduates in engineering, mathematics, and the sciences has been
well documented at the national and state level (see Appendix B). Much of the
testimony on House Bill 42 during the 7lst Legislative Session dealt with the
question of manpower needs as well as the need for strong economic development in
Texas. As the home for much of the State's high technology business and industry,
Dallas and its business leaders have experienced the shortages in engineers and
scientists.

The passage of House Bill 42 by the 71st Legislature and the actions of the 70th
Legislature in establishing the Texas Academy of Mathematics and Science at the
University of North Texas reflect the need for higher education in Texas to recruit
actively those students who are prepared for and interested in engineering and the
sciences.

As an upper-level institution, UTD has been unable to recruit high school graduates.
Four year undergraduate programs will result in a dramatic increase in the numbers of
students enrolled in the natural sciences, mathematics, and engineering. Admission
requirements will result in the enrollment of a substantial number of high quality
undergraduate students who might otherwise leave the State of Texas.

8. Has the proposed program been approved by the institution's governing board? Give
date of action.

At their meeting on August 10, 1989, the Board of Regents of The University of Texas
System endorsed the provisions of House Bill 42 (Texas Education Code, Section 70.08)
as passed by the 71st Legislature, First Called Session, authorizing the admission of
freshman and sophomore students at U.T. Dallas effective with Summer Session 1990.

Section 5.93 PROJECTED ENROLLMENT

9, Project the enrollment for the proposed program for the next five years. Explain
the basis for this projection. Include majors and minors in separate columns.

Pursuant to House Bill 42 (Texas Education Code, Section 70.08), the enrollment of
freshman and sophomore students at U.T. Dallas would provide for maximum enrollments
as shown in the table below.

MAXIMUM PROJECTED ENROLLMENTS

Fall Fall Fall Fall Fall
1990 1991 1992 1993 1994
Freshmen _ 2,000 2,000 2,000
1,040 1,040
Sophomores 3,000 3,000 3,000
Collin/Dallas
Sophomore Transfers 200 200 200
Maximum Targeted Number* 1,040 1,040 5,200 5,200 5,200
* Includes Minimum 57 Reserve
for Minority Students 52 52 260 260 260



It should be noted that the figures in the table are the maximum numbers specified by
statute. The actual number of lower division students enrolled during the start-up
years very likely will be less than the number allowed by law. The University does
not intend to reach the maximum enrollments in the short run. Rather, the expecta-
tions for enrollments in the first five years are shown in the table responding to
question 34(a) on page 14. These projections are based on the controlled growth that
will result from a selective degree profile and high admission standards with an
emphasis on engineering, mathematics, and the sciences.

10. Describe the likely source of students who will enroll in this program. Will
they come from existing programs or will they be attracted to the institution to
enroll in the proposed program?

The enabling legislation in House Bill 42 specifies that "... the admission criteria
for entering freshmen and for transfer students with less than 54 semester hours of
college credit (shall) be no less stringent than the criteria for admission to the
University of Texas at Austin for those students." The adoption of U.T. Austin or
more stringent admissions criteria will serve to attract the more highly qualified of
the State’'s high school graduates.

In addition, given the University's longstanding reputation for the quality of its
research and instructional programs in the sciences and the excellence of its newly
established engineering program, expectations are high that U.T. Dallas will be
successful in designing a lower division curriculum that will attract many of the
bright and talented Texas high school graduates who now leave Texas for highly
regarded institutions in other states, as well as students who tend to make U.T.
Austin, Texas A&M, or Rice University their first choice. The expense of private
higher education as well as the recent trend to establish enrollment limits for a
number of the leading public universities in Texas are additional factors suggesting
that a four year U.T. Dallas could attract future engineers, scientists, and
potential graduate students who would otherwise leave the state.

Section 5.94 FACULTY

11. Give the number of persons presently on the faculty who will be most directly
involved in the proposed program. List name, rank, highest degree, present
course load, and estimated course load in the proposed program for each. Do
present faculty meet minimal criteria for the requested program? '

The faculty most involved in the proposed instruction of freshmen and sophomores
would be the present tenured/tenure track faculty. As of the Fall semester of 1989,
U.T. Dallas had 198 individuals in this category. It should be understood that this
faculty is also heavily involved in graduate instruction at the Master's and Doctoral
levels as well as presently involved in instruction at the upper undergraduate level.

The average course load for faculty at U.T. Dallas for the Spring semester of 1989
was the equivalent of 13.819 hours per week of which approximately the equivalent of
9.00 hours per week were for instruction in organized classes. The balance was a
combination of individual instruction, research supervision, and thesis and/or
dissertation supervision. Since this teaching responsibility is already quite high,
the University does not envision allowing the average course load for faculty to rise
substantially over its present value.



The present faculty is well qualified to teach at the undergraduate lower-level,
indeed it is well qualified to teach at any level. Approximately 95.67% of the
faculty hold the terminal degree in their area (91.16% holding the Ph.D.). In
addition, most of the faculty are drawn from the major U.S. research universities as
well as the major international research universities. '

12. Calculate the present student-faculty ratio in the subject matter fields or
departments in which the proposed program will be offered. (Divide full-time
equivalent students by full-time equivalent faculty.) Also give the average
teacher-student ratio in the courses given by the department (p;anned number of
students per class.)

According to the "Statistical Supplement, Fiscal Year 1988", published by the Texas
Higher Education Coordinating Board, p. 81, U.T. Dallas had a full-time student
equivalent of 4,715 students for the Fiscal Year 1988. From the same source, page
76, the equivalent teaching faculty was 377.25 less 121.55 TA's who at U.T. Dallas
are not allowed the sole responsibility for a course. This gives a net FTE faculty
of 255.7 faculty. The student teacher ratio is then

4715/255.7 = 18.43 to 1.

In the new lower-level program, the average number of students per class is planned
te be no larger than approximately 47.5. This, of course, will vary by subject
discipline, being much lower in courses such as English composition and higher in
subjects wherein effective learning can occur in a larger lecture environment.

13. Project the need for new faculty required for the proposed program for the next

five vears. If the teaching responsibilities for the proposed program will be
absorbed in part or in whole by the present faculty, describe how this will be

done.

The number of state-funded new faculty required to teach freshmen and sophomores at
U.T. Dallas will be no greater than if those students had enrolled at another Texas
public university. Since growth in freshman and sophomore enrollment at UTD will
follow freshman and sophomore growth in the region, the new faculty required for this
activity will be only a portion of the new faculty required to serve the region.

The algorithm for the projected need for new faculty is simple: one FTE faculty for
every 19 FTE students. Since it is impossible to predict the exact number of
students who will enroll at U.T. Dallas in the lower-level program, shown below is
the maximum that would be allowed under the present legislation:

MAXTMUM PROJECTED ENROLLMENTS
AND FTE FACULTY

1990~ 1991- 1992~ 1983- 1994-
1991 1992 1993 1994 1995

Total FTE Lower-Level
Students 1,040 1,040 5,200 5,200 5,200
Total New FTE Faculty 54.7 54.7 273.7 273.7 273.7



All faculty, new and continuing, will participate in the instruction of lower-level
students. It is anticipated that the present faculty will initially provide not only
part of the instruction at the lower-level, but also the planning, leadership, and
curriculum development for this activity. Since U.T. Dallas has a research mission,
however, we do not intend to establish a separate '"non-graduate'" faculty. Rather,
both new and present faculty will continue to teach at both the graduate and
undergraduate levels, in both organized and research supervision courses.

14. Will acquisition of new faculty for the program require an additional outlay of
funds? Explain in detail.

The formula funding for faculty salaries generated by lower level instruction at U.T.
Dallas will be no more than the cost of conducting this instruction at any other four
year institution in the state. U.T. Dallas does not intend to hire a "lower
division" faculty, but rather it is the intent to maintain the same mix of tenured/
tenure-track faculty, part-time faculty, and teaching assistants as faculty are
added. All members of the faculty will be expected to teach at all levels, and
tenured/tenure-track faculty will be encouraged to teach lower division classes.
Accordingly, the University will seek funds from local sources to meet the antici-
pated difference between formula funding for faculty salaries and that required to
maintain the current faculty mix.

15. Describe the involvement of the faculty, present and projected, in research,
extension, correspcndence, and other activities related to the proposed program.
Will this program decrease or increase the course load of present faculty?

The thrust of this question is obviously toward an expansion of the University into a
new discipline. That is not the case in this situation. Here, U.T. Dallas seeks no
new degree or program authority, nor does the University seek any changes in admini-
strative structure. Rather, U.T. Dallas seeks authority to offer instruction at the
lower-level, the level that has been heretofore prerequisite to entering the Univer-
sity. The faculty at U.T. Dallas are already involved at the national and interna-
tional level in the research areas of their disciplines.

Planning for the implementation of House Bill 42 at U.T. Dallas is well underway.
Committees composed of faculty, staff, and students have been appointed to make
recommendations to the President for preferred policies and procedures regarding
curricula, admissions and recruitment, facilities, computing and registration,
library, advising, minority recruitment, and student life and services.

The addition of lower-level students will in no way diminish the research and
scholarly activities of the faculty. Providing lower-level students access to this
faculty will have the beneficial societal effect of attracting more students to the
scientific, mathematical, and engineering areas, all areas of critical state need.

The addition of the lower-level program would have a minimal effect on the course
load of the present faculty.

Section 5.95 LIBRARY

16. Are present library holdings in relevant fields adequate to begin the proposed
program? How will the library have to be improved to meet program needs in the
next four years?

The library collection of UID has been assembled with the specific purpose of
supporting graduate education for Master and doctoral students and upper division
undergraduate students. As such, the library holdings emphasize primary research
reports designed to assist state-of-the-art investigation of a subject for a



researcher who is working on the growing outer edge of new knowledge. Thus, the
collections are quite specialized and targeted towards the fields where doctoral work
is in progress.

The best illustration of this fact is that the library standard work for the
evaluation of undergraduate library collections is Books for College Libraries (BCL),
a collection of 50,000 titles recommended for an undergraduate library. These books
are selected from faculty reviews from the journal called Choice, a journal whose
purpose is to review books for academic libraries. UTD libraries presently contain
less than 607 of these books for almost all areas of the curriculum. We estimate
that approximately 21,000 titles from BCL will need to be acquired to serve freshman
and sophomore students adequately.

UTD libraries also have specifically avoided material that is treated from a strictly
instructional point of view such as freshman or sophomore level textbooks, laboratory
manuals, syntheses of research reports, or any kind of remedial education books. We
estimate that the library would need to acquire approximately 4,000 additional
volumes that address material of this type.

17. What are the institutional surpluses or deficiencies as measured by the
Clapp/Jordan formula?

Presently, as of August 31, 1989, the UTD library is deficient in volume holdings
measured by the Clapp/Jordan formula by 78,963 volume equivalents. At current levels
of spending for acquisitions and at current enrollment levels, these deficiencies
will be eliminated by August 1991.

18. How will approval of the program alter this situation?

The Clapp/Jordan formula will require adding 15 volumes per student for each lower-

level undergraduate admitted. If 1,000 students are added, then 15,000 volumes are

required; if 2,000 are added, then 30,000 velumes are required; 5,000 students will

require 50,000 volumes in addition to the 25,000 volumes mentioned in question 16 to
meet the Clapp/Jordan standard.

19, Do faculty and students now use the libraries of other institutions? Could they
do so in the proposed program?

The present policies of the Association for Higher Education, a North Texas consor-
tium with library resource sharing arrangements, permits undergraduate students
in-building use only of member libraries. It does not permit undergraduate students
to circulate books from other libraries -- only Master and doctoral students and
faculty can withdraw books. Also, the present national Interlibrary Loan Code (ILL)
that governs the resource sharing arrangements in libraries does not permit
undergraduates to use ILL.

20. Estimate the total expenditure for the last two complete fiscal vears for library
acquisitions in the departments or subject matter fields in which the proposed
program will be offered, or in fields which are closely related to the proposed

program.

The library spent no money for acquisitions related to lower-level instruction in the
last two fiscal years.



21. Project library expenditures to be budgeted annually for the next five years in
supporting this program.

1990 $540,000

1991 $540,000
1992 $540,000
1993 $540,000
1994 $540,000

Total $2,700,000 for materials and processing.

Section 5.96 FACILITIES AND EQUIPMENT

22. Describe existing facilities that are available for the proposed program.
Describe the present utilization of these facilities.

In Fall 1989, UTD's student body will number approximately 8,000. Historically, half
of the students attend class in the evening only and more than 75% attend at least
one class in the evening. Consequently, classroom capacity is filled from 5:00 to
10:00 p.m. The University does have excess classroom space during the hours of 8:00
a.m. to 5:00 p.m., the more traditional time for scheduling lower division courses.
Laboratory space to accommodate lower division requirements is limited. It appears,
however, that through a combination of careful scheduling and renovation of existing
space, adequate space for lower division labs will be available during the start-up
years.,

23. What new facilities will be needed in the near future? Specify what special
facilities and equipment will be needed and estimate their cost. From what
sources do you anticipate obtaining needed facilities and equipment?

The initial increment of students admitted as freshmen and sophomores at U.T. Dallas
will attend classes in the day time, during periods when classrooms are currently
available. However, at the present time, U.T. Dallas is projecting the need for
additional classroom and laboratory space. This need arises from increased enroll-
ments, overcrowding during the evening, and incompleted plans for the Erik Jonsson
School of Engineering and Computer Science, rather than from a need to accommodate
lower division students. Enrollment growth will lead to the need for additional
facilities in five years and beyond. Renovation costs necessary to the accommodation
of freshmen and sophomores are estimated to be $120,000. We would anticipate funding
these renovations from Permanent University Fund bond proceeds and/or private’
resources.

24. Will the approval of this program result in planning for the addition of new
facilities?

The University will be studying the need for additional auxillary space for student
housing and student services, as well as additional instructional and research space.

Section 5.97 ADMINISTRATION OF FROPOSED PROGRAM

25. Will the proposed program affect the administrative structure of the
institutions? If ves, describe how.

No, the addition of freshman and sophomore students will not necessitate a change in
the administrative structure at U.T. Dallas. In fact, it appears that the current
structure is well suited for the needs of lower division students.



26. In what department, division, schocl, or college will the proposed program be
administered? If the program is to have interdepartmental or interunit admini-
stration, explain in detail.

From its beginning, U.T. Dallas has utilized the concept of colleges in each School.
The college serves as the undergraduate student's intellectual, cultural, and social
home on campus. Each college is headed by a College Master who is responsible for
academic advisement as well as programs and activities designed to fulfill the
student's personal and educational goals. The Dean of Undergraduate Studies is Head
of the Council of Masters, supervises certification of undergraduate degrees, and is
charged with the design and conduct of interdisciplinary studies in conjunction with
the Council of Masters. The academic organization at UTD is shown below:

[ VICE PRESIDENT FOR ACADEMIC AFFAIRS|

ASSISTANT VPAR DIRECTOR OF ACADENIC COWPUTING CENTER
DIRECTOR OF LIBRARIES DIRECTOR OF TEACHER EDUCATION
|
i DEAN OF | + ; EIECUTIVE DEAK OF GRADUATE STUDIES |
| INOERGRADLATE STUDIES AND RESEARCH . !
{
COURCIL OF
MASTERS OFFICE OF SPONSORED PROJECTS
DEMS' COUNCIL
DEMN SCHOOL OF DEAN SCHOOL OF
ARTS AND HUMANITIES NANAGENENT
DEM SCHOOL OF DEAN SCHOOL OF NATURAL
SOERAL STUBIES SCIENCES AND MATHEMATICS
DEAN SCHOOL OF 0EAN SCHODL OF
HUNAN DEVELOPHENT SOCIAL SCIENCES
DEAN SCHOOL OF

ENGINEERING AND COMPUTER SCIENCE
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Section 5.98 ACCREDITATION

27. Describe the requirements for accreditation, if the program is eligible to be
accredited. What is the name of the accrediting agency? What will be the
jnitial costs of accreditation and the subsequent annual costs to maintain it?
Identify basic criteria for accreditation and describe how well these are

presently being met.

The University of Texas at Dallas received reaffirmation of its accreditation by the
Southern Association of Colleges and Schools in December, 1988. The addition of
lower division students would not necessarily alter the University's accredited
status, but would call for notification to SACS and their determination of the need
for further review.

Section 5.99 SUPPORTING FIELDS

28. The request shall include information on supporting fields as follows: Evaluate
the subject matter fields at the institution which may be considered as
necessary, or valuable, in support of the proposed program. Will these fields
need improvement or expansion? If so, how, to what extent, and at what cost? Be

specific.

Supporting subject matter fields are present in the University's current degree
profile. While the faculty size will need to be increased to provide lower-level
instruction, no new subject matter courses are anticipated. The exact mix of new
faculty will be determined when the lower-level curriculum is developed.

Section 5.100 COSTS OF PROPOSED PROGRAMS

29, Estimate the initial (first vear) costs of the proposed program. If this is an
extension of an ongoing program, what will be the cost differential?

Annual operating costs to the state for serving projected increases in the number of
freshman and sophomore students will be the same at U.T. Dallas as if those students
had been enrolled at any other senior college or university in the state. The state
formula funding procedures ensure that students generate the same state support
regardless of the institution which they attend.

Because the expansion into the lower-level will require no new degree programs oOr
changes in the degree profile of U.T. Dallas, all costs shown are differential costs.
An enrollment of a maximum of 600 lower-level students is estimated for the first
year in the table below. This estimate is probably high given the short time frame
in which lower division status would be implemented.

SUMMER 1990 TO SUMMER 1991

Estimated Number of Students 600
Estimated Credit Hours 18,000
Formula Funding $0
Estimated Tuition Revenue $324,000
Costs:
Faculty/Lecturers/TA's $1,759,140
Library $540,000
Equipment ' $124,000
Renovations $120,000
Operations $254,895
TOTAL $2,798,035

11



The toral estimated cost for the first year is $2,798,035. These costs are to be met
with local resources including any additional gifts or grants donated for the purpose
of adding the lower division to U.T. Dallas. The University has already received
gifts of $550,000 to defray a portion of these costs and an additional $1,000,000 has
been pledged for a minority scholarship program.

30. Estimate the annual cost of the program for the three years following its first
vear. (Use current formulas in arriving at the estimate.) Explain the rationale
for the estimate. If this is an extension of an ongoing program, what will be
the cost differential?

No general revenue funds were appropriated for the implementation of House Bill 42
and no public funds may be expended for that purpose prior to approval by the
Coordinating Board except for expenditures related to presentations to the Coordina-
ting Board regarding implementation of lower division levels at UTD (Texas Education
Code, Section 3(a) and (b)).

Enrollment limitations during the start up vears for freshmen and sophomores at U,T,
Dallas, which include the base year for funding for the 1992-1993 biennium, will
result in minimal additional general revenue funding for the third and fourth years
that freshmen and sophomores would be enrolled at U.T. Dallas (i.e., 1992-93 and
1993-94). The statute does provide that for the 1992-1993 biennium, U.T., Dallas is
entitled to continue to receive upper-level formula funding for its junior and senior
undergraduate enrollments while also receiving funding, based on the regular general
academic institution formulas, for the maximum of 1,040 freshman and sophomore level
students who may be enrolled prior to the 1992-1993 academic year.

Cost estimates are based on current formulas and estimated enrcllments for each of
the three years. All figures represent differential costs.

-

r

1991-1992 1992-1993 1993-1994

ENROLLMENT (Maximum) 1,040 2,000 2,500
ACADEMIC COSTS (Maximum¥)

Faculty Salary $ 997,045 $1,917,3094 $2,396,743

Departmental Operating Expenses 90,891 174,791 218,489

Library

87,194

167,680

209,600

Sub-Total $1,175,130 $2,259,865 $2,824,832
OTHER COSTS (Maximum¥*)

Genrl. Admin. & Student Serv. $ 82,326 $ 158,320 $ 197,900
Genrl. Institutional Expenses 26,208 50,400 63,000
Instructional Administration 19,803 38,083 47,604
Research Enhancement 14,109 27,132 33,915
Plant Support 11,202 21,542 26,927
Campus Security 21,817 41,955 52,444
Building Maintenance 0 0 0
Custodial Services 0 0 0

Grounds Maintenance
-« Sub-Total

TOTAL

*Costs will be proportional tc actual enrollments

1,482

$ 176,947

$1,352,077
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__ 2,851

$ 340,284

$2,600,149

__ 3,563

$ 425,354

$3,250,186



31. Show the departmental operating expenditures for the last two fiscal years for
the departments which will contribute significantly to the support of the

progosed program. How will the proposed program affect the allocation or
distribution of these funds?

Since the expansion into the lower-level will affect all segments of the University,
the relevant figures are the total DOE expenditures for the University. These were:

FY 88 $2,805,556

FY 89 $3,249,117 (est.)

It is not anticipated that the addition of a lower-level will have a significant
impact on the distribution of these expenditures.

32. What additional funds for research will be needed to support the proposed
program? Explain.

No additional research funds will be required to implement lower division instruction
at U.T. Dallas.

33, How many graduate assistantships are considered desirable to begin the program?
Estimate the amount of funds required for these assistantships over the next four
years. What sources are available to support these assistantships? Will student
aid funds be needed for undergraduates other than those provided for all under-

graduates? Explain in detail.

Current levels of graduate assistantship funding will be adequate to meet the needs
of lower-level instructicn.

U.T. Dallas will explore the impact that four year status may have on the
University's eligibility for increased federal and state financial aid funds.
Opportunities for private funding for scholarships and fellowships appear to be
favorable once four year status has been established. The University of Texas System
has been notified by the Peter O'Donnell Foundation that a minority scholarship fund
of one million dollars will provide support to assist in recruiting minority freshmen
to U.T. Dallas. '

34. Describe briefly the sources of financial support for this program and evaluate
the adequacy of funds for the inauguration and support of the program. Does the
program give indications of becoming self-supporting within three years in terms

of formula generated income?

House Bill 42 (Texas FEducation Code, Section 2(a) and 2(c)), specifies that the
enrollment of freshmen and sophomores be limited to 1,040 for the first summer
session of 1990 and for the academic year 1990-1991. During these start up years,
funding for lower division courses would be provided by local resources and private
funds. Beginning with the 1991-1992 biennium, House Bill 42 provides that funding
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for lower division instruction will be based on the regular general academic
institution formulas as well as the incremental funding provided by the formula for
upper division instruction. The data below specify the cost differential assuming
the estimated enrollments shown for each year.

(a) Instructional Data

(Incremental)
1990- 1991- 1992~ 1993~ 1694~
1991 1992 1993 1994 1995
Student Headcount 600 1,040 2,000 2,500 3,000
Faculty 32 55 105 132 158
Student/Faculty Ratio 19.00 19.00 19.00 19.00 19.00
SCH/Student 30 30 30 30 30
Semester Credit Hours 18,000 31,200 60,000 75,000 90,000

(b) Projected Academic Cost Based on Formula Generated Funds

(Incremental)
1990- 1991~ 1992- 1993- 1994-
1991 1992 1993 199% 1995
Faculty Salaries $575,218 $997,045 $1,917,394 $2,396,743 $2,876,092
Dept. Operations $52,437 $90,891 $174,791 $218,489 $262,187
Library . $50,304 $87,194 $167,680 $209,600 $251,520
Total $677,960 $1,175,130 $2,259,866 $2,824,832 $3,389,799

As indicated previously in question 14, it is technically possible to provide lower
division instruction at U.T. Dallas totally funded by formula within three years.
However, the University will seek additional funding from local resources to maintain
the quality of instruction.
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35. Add any comments which would be helpful to the Coordinating Board in evaluating
this program request.

The addition of freshmen and sophomores will not alter the degree profile or the
administrative structure at The University of Texas at Dallas. As an upper-level,
graduate research institution, the University has established programs of excellence
with emphasis in the natural sciences and engineering. It is the apparent will of
the Legislature that admissions to these programs be made available to high school
graduates. Notwithstanding the enrollment limitations set forth in the enabling
legislation, it is timely that UTD admit lower-level students as neighboring public
institutions are faced with enrollment limitations.

Texas is a dynamic, growing state. Consequently, the public higher education system
must be changed and enlarged almost continuously to adapt that system to new needs.
Authorizing U.T. Dallas to enroll freshmen and sophomores can be seen as one of many
such adaptations. Some of the external forces which are shaping this and other
higher education system decisions are:

- As it has in the past, Texas population will continue to grow dramatically.
By the year 2020 the Texas Water Resources Board projects state population
will increase over 11 million, the equivalent of adding the current
population of Louisiana, Arkansas, Oklahoma, and New Mexico.

- Texas is increasingly becoming an urban state. Of the over 1l million
additional Texans expected by the year 2020, 1.7 million will reside in the
four metroplex counties, Collin, Dallas, Denton, and Tarrant.

- The metroplex has reached the size of many states and requires a range of
services equal to those provided in many states. The total population of the
four metroplex counties in the year 2020 (5.1 million) is expected to equal
the current statewide population in such states as Wisconsin, Maryland,
Louisiana or Tennessee. In fact, only 15 states currently have a larger
population than is projected for these four counties.

- Texas does not produce a large number of undergraduates who ultimately
receive doctorates in science and engineering. Of the 30 leading
institutions from which the 1984 science and engineering doctoral recipients
received bachelor's degrees, only U.T. Austin is in Texas. Four of the
thirty are in California, three in New York, and two in Massachusetts:

- The Texas economy is becoming increasingly complex and diversified, with a
corresponding requirement for a highly skilled labor force. Only 12.2% of
the 1986 Texas Gross State Produce was derived from farming and mining (oil).

- College attendance rates in Texas are below the national average and well
below the leading industrial states, thus requiring Texas to make extra
efforts to strengthen its labor force. In 1986, the U.S. average was 51.9
college students per 1000 population, while Texas' average was 46.5 college
students per 1000 population, and economic competitors such as California,
Michigan, and New York were 64.2, 56.9, and 56.6, respectively.
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36. Attach the letter of Certification of Adequacy of Financing to the completed
copies of the application for the new degree program.

Not applicable. As has been indicated previcusly, this proposal does not involve a
request for a new degree program or administrative change. Rather, it concerns
providing an alternate delivery site for the education of the state’s future freshmen
and sophomores. Based on the funding formula used in Texas, these costs to the state
will be the same regardless of the four year institution attended by future lower
division students.
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The University of Texas at Dallas

Mission Description

The University of Texas at Dallas, defined by state law as a
"general academic institution" of The University of Texas
System, is committed to pursue high standards of achievement in
instruction, student performance, research, and scholarship.

U. T. Dallas believes the purpose of any university is the
advancement of knowledge and the education of its students and
recognizes that the gquality of a university is measured by how
well it accomplishes these purposes. To those ends, U. T.
Dallas is committed to excellence in the conduct of research and
instruction. In addition, the University's destiny is inextrica-
bly linked with the fortune of the Dallas metropolitan area.

The University believes a partnership with the knowledge-based
businesses and industries of this area will enhance the Univer-
sity's opportunity to become the first-class institution it
aspires to be.

The principal mission of The University of Texas at Dallas is
to be responsive to the educational and research needs of the
nation as exemplified by the technologically-sophisticated and
managerially~-intensive economy of the Dallas metropolitan area.
A unique portion of the mission of U. T. Dallas, which is met
through the Callier Center for Communication Disorders, is the
provision of clinical services, educational services, cultural
and social activities, and the conduct of research to serve the
needs of those with communication disorders.

To support the social, cultural, and economic development of
the Dallas region, U. T. Dallas has defined its principal
mission, designed its programs, and assembled its faculty with
an aim toward the conduct of graduate education and research to
meet the needs of business, industry, and government, as well as
to continue to enhance its national academic reputation by the
placement of some of its doctoral graduates at major universi-
ties.

At the undergraduate level, U. T. Dallas emphasizes the
admission of lower division students who intend to enroll in
academic programs leading to degrees in natural sciences,
mathematics, or engineering. _At the upper division, U. T.
Dallas emphasizes serving those students who have received
freshman-level and sophomore-level instruction at community
colleges located in the Dallas metropolitan area.

U. T. Dallas is a doctoral-granting university with a strong
research tradition which can be traced back to its origin as the
Southwest Center for Advanced Studies. [ft-effers-undergraduate
imseruetion-to-junters-and-seniors;-enlys] At the core of the
U. T. Dallas curriculum, as shown in section I, Table of
Programs, are the arts and the sciences, those academic disci-
plines common to most colleges and universities in the United
States. Degree programs are offered in these disciplines to



The University of Texas at Dallas

Mission Description - continued

support a general liberal education, within an interdisciplinary
context, at the baccalaureate level. Master's level courses and
degree programs also are offered in many of these disciplines,
and offerings at the doctoral level exist in three of the Arts
and Sciences discipline categories.

Degree programs and course offerings beyond those in the Arts
and Sciences core reflect the specific needs of employers and
citizens in the Dallas region and the distinctive character of
U. T. Dallas as a graduate research institution. U. T. Dallas
currently offers baccalaureate and master's level programs and
courses in eight professional or other disciplines (Business
Administration, [Edueatien,] Engineering, Health Sciences,
Public Affairs, Communication, Computer and Information
Sciences, Multi/Interdisciplinary and Liberal/General Studies.
In addition, baccalaureate level programs in Area/Ethnic Studies
[and-baceaiaureate] and master's level programs in Education
[Emgineering] are authorized. Doctoral level work in five
professional discipline categories is offered at the present
time with a sixth, Engineering, to be implemented during
1989-90.

Mission Supplement

U. T. Dallas inherited from the Southwest Center for Advanced
studies a distinguished and well recognized program of research
which has been maintained and expanded. Since becoming a state
institution, U. T. Dallas has ranked among the top academic
institutions in Texas in sponsored research per full-time
faculty equivalent, consistently outranking most clder and more
traditional Texas state universities. The nature of this
research has focused on scientific and technological disciplines
and has ranged from the instrumentation of outer space explora-
tion to problems in the neurosciences.

While U. T. Dallas draws students from throughout the world,
more than 80 percent of the student body come from the North
Dallas region and surrounding area, an area with approximately
two million people. A majority of the students are emploved,
many of them full time, and over 75 percent of the students
attend evening classes. As the only public institution of
higher education located in the Dallas metropolitan area, U. T.
Dallas is committed to providing undergraduate and graduate
educational opportunities at times that are convenient to its
place-bound constituents.

A distinguishing feature of U. T. Dallas is its academic
organization and programmatic structure. The academic structure.
reflects programmatic function rather than disciplinary depart-
mentalization. The schools have been constituted to serve as
budgetary and management centers for all academic activities:
graduate and undergraduate programs, undergraduate colleges and



The University of Texas at Dallas

Mission Supplement - continued

research centers. The academic organization at U. T. Dallas
supports the programmatic regquirements of graduate research and
instruction in many nontraditional fields of study, including
industrial chemistry, applied mathematics, [envirenmenmta
seteneesns;] communication sciences and disorders, political
economy and international management. In addition, U. T. Dallas
conducts its programs in teacher education in a comparatively
unorthodox, but successful, manner. Students seeking teacher
certification are required to meet the same requirements of
their discipline as are non-teacher education students. U. T.
Dallas has no separate department or school of teacher
education.

The Table of Programs approved by the U. T. Board of Regents
recognizes degree programs in some discipline categories for
future planning purposes and generally does not restrict the
University's efforts within a broad discipline category and
level even though the table currently approved by the Coordina-
ting Board is restricted by footnote. The U. T. Board of
Regents does recognize that approval of new programs which lie
outside the currently approved role and scope cannot be imple-
mented without prior approval of both the program and a change
in the role and scope. Program areas approved by the U, T.
Board of Regents but not by the Coordinating Board include
doctoral level programs in the following discipline categories:
Education, {Engineering;] Letters, Psychology, and Social
Sciences.



The University of Texas at Dallas

Historical Statement

The University of Texas at Dallas was founded in 1962 as a
private research institute for graduate studies and became a
part of The University of Texas System in 1969 by an Act of the
6lst Legislature. From September 1, 1969, to September 1, 1975,
U. T. Dallas operated as a graduate institution only, offering
master's and doctoral level programs primarily in the sciences.
The first degree awarded by U. T. Dallas was a Ph.D. in Physics
in 1972-73.

In September 1975, U. T. Dallas admitted its first junior and
senior level students. As an upper level institution, the
University did [dees] not admit freshmen and sophomores. From
fall 1974 to fall 1975 enrollment grew from 700 graduate
students to 3,333 students, 45 percent of whom were graduate
students. That high proportion of graduate to undergraduate
students has remained relatively constant over the years
[dee=ade] the University has operated [under-ies-fuli-mandater]
without lower-division students.

Also in September 1975, the Callier Center for Communication
Disorders became a part of U. T. Dallas. Callier serves the
needs of children and adults with all tyes of communication
disorders. Clinical services include audioclogy, speech
pathology, and psychological counseling. Educational services
include preschools for normal and hearing impaired children, a
parent education program for hearing impaired children and their
parents, and a school program for multihandicapped deaf
children. Callier serves as a focal point for research and
instruction in the School of Human Development where faculty in
communication sciences, developmental psychology, and {speeial
edueation] neurosciences are collaborating in [ehe
impiementation-eof] an innovative new doctoral program in Human
Development and Communication Sciences.

‘The School, headed by a dean, is the smallest academic and
budgetary unit within the academic structure at U. T. Dallas,
Currently, there are seven [five-ether] schools in the academic
organization of U. T. Dallas: Arts and Humanities, Engineering
and Computer Science, General Studies, Human Development,
Management, Natural Sciences and Mathematics, and Social
Sciences. [Pending-appreval-by-the-Ceordinating-Board-of
cereification-eaf-adequate-financing-and-the-futtitiment-of-other
conditions;-a-new-Schoet-of-Engineering-and-computer-Science
will-be-estabitshed-to-house-extsting-degree-pregrams—in
computer-seiences-and-recently-autherized-programs-in
engineering---FThe-scheeis;-headed-by-a-dean;-is-the-smaiiest
academie-and-budgetary-unit-within-the-academie-serueture-at-ds
Pr-Baliass]




TABLE OF PROGRAMS

INSTITUTION: The University of Texas at Dallas

Academic Disciplines

Agriculture

Architecture & Environmental Design

Area & Ethnic Studijes

Business

Communication

Computer & Information Sciences
Education

Engineering

Engineering Related Technologies
Foreign Language

Allied Health

Health Sciences

Home Economics

Law

letters

Liberal/General Studies

Library & Archival Sciences
Life Sciences

Mathematics
Multi/Interdisciplinary Studies
Parks & Recreation
Philoseophy

Physical Sciences
Psychology

Protective Services
Public Affairs

Social Sciences

Trade & Industrial
Visual & Performing Arts

Categories
(01, 02, & 93)

(04)
(05)

(06, 07, & 08)

(09 & 1t0)
(11)
(13)
(14)
(15)
(16)
(17)
(18)
(19 & 20)
{22)
(23)
(24)
(25)
(26)
27
(30)
(31)
(38)
(40 & 41)
(42)
(43)
(44)
(45)

(46, 47, 48, & 49)

(50)

DATE: December 15, 1989
Assoc Bacc Mast Doct
A
i 1 1
% %
1 1
3B %
3C 3C 3C
2
2D
3K 3E 3E
1 2 ®
1 2
1 1 1
1 1 1
3F 3G 3H
1 A
1 1 1
1 31 *
3J 3K 3L
1 2 *
M #




THE UNIVERSITY OF TEXAS AT DALLAS
Table of Programs: Footnotes

American Studies
Science Education, Mathematics Education, and Humanities

Electrical Engineering (Microelectronics and Telecommunications, only) and
Engineering Science (electronic mechanisms design; and electronics manufacturing
systems, only)

Programs for the diagnosis and remediation of handicapped children related to the
Callier Center

Speech/Language Pathology & Audiology, B.S.; Communication Disorders, M.S.; Human
Development & Communications Sciences (including Neurosciences), Ph.D.; and other
programs for the diagnosis and remediation of handicapped children and related to
the Callier Center

: Arts and Humanities, and combinations of previously approved programs

: Humanities (Aesthetic Studies, History of Ideas, and Studies in Literature), Human

Development, Applied Cognition and Neuroscience, Interdisciplinary Studies, and
Science Education

: Humanities (Aesthetic Studies, History of Ideas, and Studies in Literature)

: Human Development and Early Childhood Disorders and other Cognitive (42.03),

Developmental (42.07), and Experimental (42.08) Psycholegy, only.
Public Administration
Public Affairs

Political Economy

: Art and Performance

: The institution's governing beoard has recognized that scme degree programs in

this discipline category are appropriate to consider in future planning at the
institutional level. If a program proposal is submitted under this category, the
Coordinating Board must approve both the proposal and a Role and Scope change.
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The johnson Foundation, inc., Racine, Wisconsin B Volume 10, lssue 4 B April 1989

Shortage of Scientists, Engineers,
and Mathematicians Looms in
Next Decade by Susan J. Foulsen, The Johnson Foundation

“No Physlical Punishment
of Children” Says
National Group

by Susan J. Pouisen, The Johnson Foundation

)

' i Al the conclusion of a February
‘ Wingspread conference. the

following position statement

was released:

ocerioheimingly proved that
Spanking, slapping, or other forms of
physical punishment are hormful methods of
changing children's behavior. Alternative forms
t of discipline are more effective.

The use of physical punishment is deeply
ingrained in American society and wil] be
difficuit to eliminate. Nevertheless, convincing
evidence of the detrimental effects of physical
punishment on children indicates that the ime
for oction iz immediaty and

The group sgreed to begin ¢ national
cempeign to convince parents iv stop hitting or |
using other forms of physical punishment on i
their childran.

Same would call it discipline; some would call it
spanking, striking, hitting, a "good licking” schools call it
corporal punishiment; some peopie even call it assault, But
by any name, many experts now agree that physical |
punishment of children, by their parents or any other f

In This lssue !
Shortugn of Selestivis Looms__________page L

“We Physiosi Punishment of Children®

‘| Says Natisan) t‘- pugel
Youth Sorvies Noted ss
Foundation Prierity paged |

|

Useful Ressareh Data page T |
Campus Compact Exponds
Student Servies Natienwide .. .................page 8
Program Semmary 1988 ... Special Bectien

American Womea's Nistory Imerges ... page B

Disputs Reasiwtion Mediaters Loarn

Now Techaiques. poge 9

S 199% Ty Sobwsen Foprdatawn. 1rec.

The United States will soon face
a shortage that threatens to affect all
areas of its intemational
competitiveness, economic stability,
and technological independence.

A 25 percent decline in the pool
ol 18-year-olds, (1980 to mid-1990s)
predicted by a recent U.S. Bureau of
Census? study will mean, among
other things, that the future supply
of scientists and engineers in ths

startling statistics presented to
members of a Nabional Advisory
Group which met at Wingspread in
January to explore the nature and
quality of undergraduate education
in science, mathematics and
engineering, and to identify
significant topics and issues that
should be addressed in charting
policy for undergraduate rducation
| in these cntical fields.

Freshman Interest
in Science Majors

| (CIRPY, overall interest in science
" majors has dropped by half between

1966 and 1968 (from 115 1058
percent). Between 1966 and 1988,
Lhe proportion of freshmen math
majors in U.S. colleges and
universities dropped from 4.6
percent 1o 0.6 percent. Alter
recording big increases during the
late 1970s. the popularity of
engineering carcers has dropped by
almost one-thind between 1982 and
1948 (from 12.0 percentto 8.6
percent). And a disproportionats
number of those students who do
choose these majors are foreign
students who plan to take their
training with them to other
countries when they graduate.
These were mist a fow of the

19601," according to Creen. One-
fourth of all 1985 college freshmen
plan te pursue careers in business,
up from 193 percent in 1978 and
11.6 percent in 1968, The proportion
of freshman women planning to
pursue business careers has
Increased by a tactor of more than
$ix over the past 23 years, from 13
percent in 1966 to 21.1 percent in
1988,

The decision 1o reject the
study of science comes early in like.
Undortunadely, science. as it is
generally ught in high schools and
grade schools today, i often
presented s 2 set of Dets to he

. memorcred rather than y crpote e

process to be enpoyed and
expenenced. Treating science
education as a "training” exercise
requires that students leam the
“whal” of scientific information
rather than ask the question “why.”
Consequently, students hil to
experience the sense of wonder and
excitement which true science can
bring, and are turned off 1o the

; prospect of advanced studies in the
" sciences long before they make the
i college mayor selection,

With a steadity dechining
portion of American young peopte

- choosing science, mathematics,

engineering or computing as a field
of study, the future strength of these
important disciplines is seriously
threatened. Academic declines point
to potential problems in the future
supply of newly trained engineers
and computer professionals entering
the labor market in the 19903
Furthermore, these declines will

! have important consequences for the

pool for future graduate students
and secondary school teachers.,

The National Adwisary Group,
assembled by Sigma Xi - The
Scientific Research Society, under a
grant from the National Science
Foundation, identified seven key
topics which need to be addressed in

ginearing.

not andy to thoss students majoring

in these subjects or planning to

major in them in advanced study,

but also to thoss in other major

arzas who need to develop a level of

competence, understanding, and

seven topics identified were:

* Quality of Teaching Instraction

* Quality of the Curriculum

* Quality of the Human
Errvironment

* Quality of the Physical
Environment

* Accesaibility and Flexibility of
Curricula Essential for Student

Mobility
# Attitudes and Perceptions of
Students, Paculties. :
Administration and the Public
* The Promises and Special Needs of
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.. .With a steadily
declining
portion of
American
young people
choosing
 science,
mathernalics,
engineering or
computing as a
field of study, |
the future
strength of

condinued Areem page |

© Traditionalty Under-represented
t — Groups twomen, minorities, the
disabled) in Science, Mathe matics
and Engineering

According to a summary report
presented by conlerence chair Anna
Harrison, professor emeritus in
Chermstry at Mount Holyoke
College, these seven topics require
broad, systematic, and immediate
1. Quality of Teaching Insiruction.

Despite the talent and capacity
that many scientists,
mathematicians and engineers have
for teaching their subjects, refatrvely
few have the good fortune of being
abile to devote sufficient time, energy
and creativity to excellence in
teaching without significant
psychological and monetary
penalties. The undergraduate
infrastructure that rewards thase
whi do research and denies those
rewards to teachers, contnbutes to
the shortage of quality in teaching of
science, mathematics and
engineering.

these important

disciplines is
seriously

threatened.

2. Quality of the Curriculum.
Students and faculty
perceptions of curnculum in these
areas are often not the same
Students often see entry level
science, mathematics and
engsNeering courses as inaccessible,
unrewarding, irrelevant. or too
difficult; at the same time, these
courses are the “watersheds™ that
determine the place of science,
mathematics and engineering in the
future tives of college students as
well a3 in the vitality of
undergraduate programs.
3. Quelity of the Humen
Ensironment.

I

L Current Populston |
Ruporty. Senes P-Z5, No. 952,
U5 Bureau of Ceraus, 1988, |
1 Educutng Scientists o |

/Y

;;,,,,/Z,o"

Large classes, high
student/faculty ratios, inaccessible
faculty, and lack of support sysiems
may all lead students to view the
human emwronment in early
schence, mathematics and
engineering classes as hostile, A
sapportive and positive efrvironment
is valuabls to all students, but
pasticularly for wornen, minorities,

4

I/]=/4
FArpannw
aor Satrrw bt
y o

i
1

and the physically disabled, many of
whom have bren condihoned to
believe that these subjects are

beyond their grasp.

4. The Quality of the Phygsicel
Enpiromment,

Upportunities lor hards-on
experience with the invesugation of
phenomena — with adequate Library
holdings, Laboratory facilities, and
instrumentation accessible to all
studerwts -— are critical to a positive
introduction to the sciences.
Through such hands-on
experimentation, students learn
cntical thinking, planning. analyss
and synthesis, and the opportumity
to descover the integrity of data, the
uncertainty of measurernents, and
the powers and limitations of science
and engineenng.

5. Acewssibility and Flesibility of
Curricuia Essential for Student
Mobility.

Faculty and students may view
the undergraduate major and its
related sequencing program to be
either a facilitator or 4 roadblock to
students’ goals, Students want to
participate in charting their own
educational course on the basis of
experience and developing interests
— things that can rarely be
predicted for alt students at the
beginning of an academic joumey.
Accessibulity to upper Sevel courses
in multiple desciptines for
adventurous and capable students
can prowide the needed challenge 1o
retain the poteridal lost interest,

€. Attitudes end Pevceptions Held

Attitudes and perceptions about
science, mathematics and
engineering play a significant role in
the process of selecting and
retaining successful students, As
such, attitudes and perceptions must
be considered carefully as changes ny
education policy are planned.

7. Prownises and Speciel Neods of
Undar-rupressnied

Shortage of Scientists, Engineers, and
Mathematicians Looms in Next Decade

each of which has much to gain by

the improvernent of the education

process, and everything o lose by its
failure,

Among the conclusions of the
Wingspread conference were specific
requests from the Sigma Xi Natianal
Advisory Group to the National
Science Foundatron [NSF)
Directorate for Science and
Engineering Education. They called
for NSF to facifitate:

* open and forthnight discussion and
evaluation of the factors that make
the reward system for excellence in
undergraduate educabion non-
competitive with other
professional actnities of scientists,
mathematicians and engineers;

* scholarly research related to
education at the undergraduate
level;

¢ the development of more
appropriate entry level
undergraduate courses:

* the development of process-
oriented laboratones for all
students at all levels;

» the participation of majors in
science, mathematics and
engineering in student research;

* the entry and sustained
professional development of
weuTieTs, minonties and persans
with disabihities;

= the exchange of information
among those developing
innovative undergraduate
curncula,

A seminal report on potential
shortages in the fields of science,
mathematics, technology and
enginetring released in rmid-1988 by
the Office of Technology Assessment
of the United States Congress?
concluded that a shortage is not
inevitabile, provided that strategies
for recruitnent and retention of
young people in these fiekts are
developed promptly. These
complementary measures, the report
siates, include vigorous steps to
“prepare & cadre of versatile
scientists and engineers for rasrch
and taaching, iovest in an
sducational system that creates a
reservoir of Sexibie talent for the
work force, and snsure copartunities
for participation by all growps 0.y, -

| wernen, minorities and the deabied)

In sclence and enginaering.”

I the comning years, Sigma X
will place increased emphasis on
LADCOUrNging this process,
to Torn Malon, the Societys
prosident. The fact that Sigma Xi, a
society of research scientists, has
chosen Lo confront this situation and
to focus on the educational issues
surrounding it, serves as & dramatic
underscoring of Lhe urgency of the
need Lo encourage Amernicans o
shudy sciencs. Other key professional
societies and scentific entithes, both
inthe ILS and in other couniries,
also mast focus on this peed i
society is L0 have the inined minds
o survive in the technology-driven.
world of the future.

-
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425 Letters to the Editors

428 Sigma Xi News

il “"M"‘;‘h‘m Science Observer
) ,- w Fﬂ'ﬂ.‘e wolll be buck in Novemsher
with ¢ special report
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Worldnet
Peter 1. Denning
Articles

436 Hunter-Gatherers of the New World

Observations of foragers in Paraguay suggnvt there 1s no single pattern of
hunter-gatherer behavior
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The flight of siudents from science raises doubts about the future
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An Ache hunter takes careful aim at a capuchmn monkey (Cebus apella) in

the forest of eastern Paraguay. Until recently, many of the Ache were

nomadic foragers; today they continue to return for several days at a time to

the primary forest, where they gather insects and edible plants and hunt

mammals for meat. See the article by Kim Hill and A. Magdalena Hurtado
on p. 436. {Photograph by A. M. Hurtado.)
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A Profile of Undergraduates
in the Sciences

Kenneth C. Green

The largest and oldest empirical study of hi
tion in the United States indicates that nation’s
science resources, as represented by the students who
are planning undergraduate work in the sciences, have
suftered senous crosion over the past two decades Sinee
Pon cathe indicators of andergraduate interest in the
socliees have been dracked by the annaal sarvey of
crtermg college froshmen conducted by the Amencan
Counal on Lducation and toea’s Cooperative Institu-
tional Research Program «kry. The CRe freshman and
foliow-up surveys are a nch source of
data about the students who pursue

educa--

.- 1
broader picture, the dedlines in science capacdity reflected
in the CTRP data raise serious questions about the ability of
the nation’s labor market to respond to the scientific,
technological, and economic challenges of the 19490s and
the twenty-birst contury,

Between 19 and [958 thy Proportion of college
teshmen plannme oo mager i the soences and mathee-
maaties tell by hadt, rrom TS oS S0 e 1see Astin ot
ol 1988 tor details about the ke sunvey methodology).
The largest portion of this decline occurred in mathemat-
ics (from 4.6 to 0.6%) and in the
physical sciences (from 3.3 to 1.5%).

higher education in the United
States. In recent years more than
300,000 students attending some 600
two-vear and four-vear colleges and
unIversities across the coumtnv have
partapated i the cre tresbiman sur-
OV, T

Fhe vvidence nom thae o sure
vers teveabs g namber ot disturbing,

The flight of students from
science raises serious doubts
about the nation’s ability
fo respond o tidure
scientific chaflenyes

Only the biological sciences have re-
tained freshman interest; however,
the seeminglv stable interest in the
lite <ciences primanly reflects aspira
trons tor medical carcers rather than
Ay apinmsn herest e e Baodog ol
Sorctnoes e i es

The v trends tor wonnen an
SOCNCY are surpasing. Conventional

trends (Astin et al. 1987). Interest in
tundamental undergraduate scence
majors among college freshmen has dropped draoman-
cally over the past 23 vears. Freshman interest in tech-
nology careers has experienced an abrupt decline in just
the past s years. And more than half the students who
enter college planning to pursue science majors change
their intended major to nonscience fields. CIrr data also
show that the saence training of secondary school sci-
ence and mathematics teachers has deteriorated dramat-
wcally over the past two decades.

These findings may sound alarmist, but they must
be viewed together with a series of recent national
reports that bemoan the j ing scientific illiteracy of
Americans and the poom nce of Amer-
ican students in international comparisons. Given this

Untid sovently the assuaate director of UCLA's Higher Lifuceinom Kesourch
tistatute und the Ui A-Amwernan Council on Lducetum Cooperatiae
Institutionul Kesewrcht Peoeram, Kemowth C Greent 15 nole senuw reseurnli
assnate @t the Conter fur Sudarly Tochnology at the Uity of
Southerne Calyporna. He reverend s BLA. front New College o Sarasata,
Floruda, and eurned o Ph.D. ot UCLA. This artle 15 harsed on his keynote
address 10 the merting of the Sigma Xi National Advisory Group on
Undergraduate Education in Science, Mathematics. and Enginerering, held at
the Wingspread Conference Center in Rarine, Wisconsin, in january 1989,
Address: Conter for Scholerty Technology, University of Southerm Californie.
230 Doheny Library, Los Angeles, CA 90089-0182.

wisdom mipht suggest that interest
in the sdences among freshman
women should have increased over the past two decades
as women presumably were encouraged to pursue ma-
jors and careers tradiionally dominated by men. How-
ever, the CIRr data suggest that women's interest in the
sciences actually declined by more than two-fifths dunng
this period (from 8.8 to 5.1%). Although this decline 1s
substantially less than the decline among men (from 13 8
ta 7.0%) during the same period. it should be particularly
distressing given the range of government, anstitutional,
corporate, and philanthropic efforts to encourage voung,
women Lo pursue training and careers in the sciences.
The dramatic drop in freshman interest in mathe-
matics should concern us for several reasons. In 1966
roughly equal proportions of the men and women enter-
ing college—about 5% of each—planned to pursue math-
emalics magors. By P98, interest 1in math majors among,
both sexes had fallen to less than 1%. Two decades ago

-the women who earned undergraduate degrees in math-

ematics often took teaching jubs in secondary schools
and thus played a pivatal role in high school mathemat-
ics education. These women represented a large part of
the teaching pool in mathematics and served as impor-
tant role models for adolescent girls who might other-
wise be all too willing to forgo the scences despite their
talents. However, as women’s career aspirations and
options expanded beginning in the late 1960s, their
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interests moved away from mathematics and out of
teaching. The erosion of this pool of potential math
teachers has been an important factor in the deterioration
of secondary school instruction in math and science. It
has also affected the science pipeline from secondary
schools intu college.

The cike data reflect how student perceptions about

Between 1966 and 1988 the proportion of
college freshmen planning to major in
science and mathematics fell by half

the job opportunities for engineers and computer spe-
cialists have shifted. Freshman interest in engincenng,
careers tell preapitously dunng the carly 1970, tolloww-
e e Ternnnetion of tunding tor Jarge goveromient
Projects s h s the supersonie transporet and the subwes
duent crash ol the jub market for engineers Thee vy
Interest in engineennyg careers beginning in 1975 retledts
both the return of men and a growing (if stll small)
number of women coming into engineenng. The gainsin
engineering during this period were stimulated bv the
economic upheavals of the time: given the dire state of

the economyv in the late 19705 and carly 1980s, saence
and technology were safe choices for students concerned
about job options and financial secunty. Over the past six
years, however, the Cikp data show a surprising decline
in freshman interest in engineering careers and cven
more dramatic declines in interest in computing. This
plummeting interest in computing careers, which ivl-
lows almost geometric gains between 1977 and 1982,
represents the fastest and most significant shiftin college
majors and career preferences documented over the 23
years of the CIRP data. Surprisingly, there has been no
drop in demand for entry-level engincers to prompt the
falling interest in engincering majors and careers.

Like the concurrent decline in engineering, the de-
clining interest in computing careers runs against con-
ventional wisdom about the job market and the job
prospects for students with technical training. The only
bright spots in the economy dunng the last recession and
even dunng the highontlation that preceded sevmied to
B technological areas Drurmg this pened the coen
oy underaeent o tratsition o omanobac g
o service industries, tedhnology, and aintonmaien ses
tems, Phese areas brcame very attnacive to mans soung
prople. Moreover, high schools and prade schools
greatly expanded computer instruction. Paraduxcally,
the declining freshman interest in computer science
seems in part to be a consequence of increasing, familiar-
ity with the technology. As more stu-
dents had contact with Computers
the tocus of instruction shitted trom

STentraanInnng oo ‘l!tdhl‘l\\ =il
| X . :

etts e Lo e e fechiedoaty e
AR EETE R SN S T e
[ ot oby tather o end e aod o
wselt e, o gob as o prosinanniernd
Qur analysis of the dechinmg i
terest in technology carvers in recent
years points to a dramatic shift of
interest to nonscientific ficlds. How-
ever, the shift has occurred primarily

among B students rather than among
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the most academically able, scence-
oriented freshmen—students who

Freshman inleresl (%)

compular science

eammed A or A- high school grade-
point averages. The distressed econ-
omy of the early part of this decade
prompted many B students to con-
sider technical careers. However, as
employment options improved in
other sectors, many of these B stu-
- dents moved into other fields.

In general, the sciences continue
to attract a disproportionate pool of

2r academically able students. In 1988,

45.3% of the aspining science and

° ! ! . ' ’ v engineering majors in tour-year col-
1966 1970 1973 1976 1979 1982 1985 1968 y

Figure 1. The annual CIRP survey of college freahmen indicates that interest in science and
engineering has dropped precipitously over the past two decades. The number of students
indicating an interest in science mujors {top shows the greatest decline in mathematics and
the physical sciences; only the biojogical sciences have held their own, and they too show a
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leges and universities reported high
school grade averages of at least A-,
compared to 26.3% for students plan-
ning other majors. Indeed, the pro-

rtion of these top students in-
creased between 1978 and 1988 in
engineering (14.1 to 17.4%) and the

“ f




P e R et

BN PP

[

R e ¢

sociab sciences (B8 to 9.570) and remained steady among,
the life sciences (at 7.9% ). Unfortunately, the proportion
declined in the physical saences and among pre-med
majors (by 18.2 and 10.5% , respectively).

Also somewhat encouraging are the e data on
interest 0 the sciences among minonty students. Preter-
ences tor enpneenng, phyvsical science, and lite saence
maors among, black and Hispanic freshmen ail increased
over the past decade. Moreover, in some cases these
gains pushed minonty students past many of the com-
monly used measures of parity often employed to assess
representation and pruogress. For example, whereas
blacks represented Y.8% ot the first-ime, full-time fresh-
men enrolled in the nation’s four-year colleges and
universities in 1988, they accounted for 11.5% of the
freshmen planning to pursue physical scence majors.
Similarly, Hispanic students represented 1.8% of the
first-time, full-time freshman population this past fall
andd 210 of the aspmy freshiman engineerng studaents,
b short, thaese dota soseest that the long-tenn st
tontl, convetnnn ntai pinianthropic, and corporate m
vestinents doesacned to counter the traditional anderre -
resentation of thich amd Fhspanie students e the
sciences are begiming to vield some real rewards. Ot
course these data reflect only shifts in preferences amony,
freshmen and do not take into account the extent to
which students remain steadtast in their choice of majors
through graduation. And this will be an issue of growing
importance given the predicted demographic declines of
the 19908 and the small Tikehhood ot any real painn
PPes AT eres o st e et Dive or even ten
Vel -

Where have the students gone?

Paralleling the dechning interest in the sciences has been
a bull market in business (Fig. 2). Between 1972 and 1985,
the proportion of freshmen planning to pursue business
careers more than doeubled (from 10.5 to 23.6'%). Al-
though interest in business has declined slightly in recent
years, it is stll the most often cited career preference and
intended major of today’s freshmen. Currently about
one-fourth of the college freshmen surveyed plan to
major in business. Similarly, business now accounts for
about one-fourth of all undergraduate degrees awarded
(Center for Education Statistics 1987, p. 105).

Figure 2 highlights the particularly dramatic changes
in women'’s career preferences over the past two dec-
ades. The proportion of freshman women planning to

sue business careers exploded by a factor of more
than six. Indeed, in some business specializations
women now outnumber men. For example, for the past
few years more freshman women than men have indi-
cated their preference for accounting majors and careers.
For women, of course, the shift in majors over the last 20
years has occurred mainly from education to business.

The rising popularity of business seems to reflect
students’ efforts to prepare themselves for the job market
they envision in the future. Freshman interest in busi-
ness remains high, despite the rising chorus of corporate
leaders who say they want their organizations to hire

well-read, well-trained people prepared in the liberal |

arts. That students do not accept this message seems to
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1966 1970 1978 1082 1988
Figure 2. The marked decline of interest in science and technology
among college freshmen over the last twenty years has been
paralieled by an equally marked increase in interest in business
careers. The dramatic increase in women planning business careers
iv particularly disturbing in a period in whah the number of

women enfering the saences has decloned despite estensise ettons
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Figure 3. Interest in teaching careers has declined drastically since
the late 1960s. The fact that interest in education majors has re-
mained relatively sieady over the same period suggests that future
science teachers are far more likely to be trained in education than
in the scientific disciplines they will be teaching. :

be their way of saying they know that CEOs do not work
the campus recruitment circuit. Moreover, the irony here
is that students do not recognize the role of science as a
resource for business careers. For example, undergradu-
ate business majors will not be effective representatives
for pharmaceutical companies, whose sales and market-
ing representatives need a strong background in the
biological sciences and chemistry, along with strong,
writing, presentation, and interpersonal skills. Similarly,
environmental policy analysts need . strong background
in science and public policy.

An equally significant trend is highlghted by
changes since the 1960s in freshman interest in teaching
careers {Fig. 3). Although the interest in teaching has
risen recently, the current levels are still far below those
recorded in the late 1960s and well below the levels
needed to meet future needs (see, for example, Camegie
Forum 1986 and National Commission on Excellence in
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Teacher Education 1983). Moreover, ¢ven with the recent
gains in student interest in teaching careers, the Cikr data
indicate that comparatively little of that interest is in
secondary school assignments (just 3.2% in 1984, as
compared to 14 4% in 1968). This should be particularly
distressing for saence educators, because science and
mathematics courses in junior high school and high
school stimulate student interest in these ficlds and
provide the academic foundaton for subsequent under-
graduate work.

Figure 3 also points to another distressing trend.
Whereas 20 years ago a significant proportion of aspiring
teachers planned to pursue majors in academic disci-
plines—English, chemistry, and mathematics, for exam-
ple—today virtually all freshmen cumently planning
teaching careers will major in education rather than in an
academic discipline. The concern, of course, is that fu-
ture saience and mathematics teachers mav not have an
adeguate disapiimany hase tor the demuands of the sec
ondary schoob corncuhm The teaching protession s
nowy trapwshne, with vanous proposals to enhance the
Jisaphnany reguirements tor teaching certittcabion (tor
exampie, by requinnyg tramng bevond g bachedor's de-
gree). Until these debates are resolved, future secondary
school saence teachers mav continue to earn more up-
per-division college credits in pedagogy than in physics.

Abandoned science majors

Our longitudingd studnes of freshman preferences indi
vate that a daree PTOROTI N O asPITINg SOenee o
Glreriatere b Gon thee soences tor othier telds b b
l!hft'\‘\f‘ I .-d\' e s toes B the ill_‘;:ill‘“: et

fron rates of any undergradaate major, thev alo bave the
losest rates of recnntmient from other helds. Inoshort,
science departments lose a huge proportion ot their
potential clients—the academically able and intellectually

motivated students who enter college with o genuine
interest in studying saence.

Science departmuents themselves are partly to blame
for these fow retention rates. Many science departments
take great pride in the number of students who {a) to
complete key courses in the lower-division sequence or
who ultimately change majors. There seems to be an
nformal competition on many campuses to see which
science classes have the lowest average grades or which
programs have the lowest mean grade-point averages.
Certainly organic chemistry has been a traumatic if not a
career-shaping experience for hundreds of thousands of
aspiring pre-med and science students over the years.
However, any organization or enterprise that loses half
or more of its potential clients may be in trouble. More-
over, these data should be especially troubling given that
the sciences attract a disproportionate number of aca-
demicallv superior freshmen,

Science students, i general, have hagher degree
asprarations than then peersin other maors Inadditon,
troshiman anterest n the Jdostorate amony, saence <ta-
dents i four-vear institutions has beens rissg over the
p.!\l ten VU, dm\uuy‘h 1 sorme deslaziees this inorease
has been stower than the overall gams posted tor ail
four-year college and university freshmen. Between 1978
and 1988, the proportion of aspiring engineenng majors
planning to obtain a doctorate increased by almost one-
fifth (from 15.8 to 19.5%); similar gains occurred among
aspinng bioscience majors (17.5 to 24.3%), social science
majors (209 to 27.5%), and even phvaical saence and
math majors (1 3o 1450 These eanns ane PSS
e the steady dropom treshmoe e et thiese telieds
S e Past e Jecadhes e v cie s s e iy
of LS atizens iy graduate saenve and cinaneening pro
prams over the past 10 to 15 vears

These recent gains in freshman interest in the doce
torate may mark the beginning of the return of Amencan

citizens to graduate science and tech-
nology programs. Admittedly, we

*“
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biotogical scences

engineernng
- earned degree mn freshman major

earned degree in other
- science or angineenng fieid

Figure 4. A CIRP 1986 follow-up survey of students who entered four-year colleges and
universities as freshoven in 1982 suggests that bess than half of those who intend to mujor in
sclence or engineering go on to eam degrees in those felds. This high defection rate may
be related to the failure of sclence departmens 1o create hospitable conditions for academi-
cally able students who enter college with 1 gemaine interest in studying science.
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physical sciences

i earned degree outside
ol science or angingenng

3 dropped oul of college as freshmen

are dealing with freshman data that
have many limitations; it is a long
way from undergraduate registration
to graduate school matricdation. In
addition to the other reasons for the
defection from science, the prospects
of a low-paying assistantship and the
arduous path through graduate
school, which increasingly leads to a

- postdoctoral  appointment
| thandirectly toa faculty position (Zu-
|-~ meta 1985), will also channel many

into the well-paying jobs increasingly
available to graduates with bacheior
degrees in technical subjects.

The Gk data prohiling saence-
enented freshmen in four-year insti-
tutions suggest that despite the
growing interest in the doctorate,
there has been a slight decline in
student interest in research careers
over the past decade, coupled with
very slight increases in teaching ca-

rather |

science and engineering graduates

i
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reers. Ot course, these are ditheult distincions in the
saences, in which many taculty are engaged in research.
When the teaching and rescarch career preferences are
aggregated, we find virtually no change in the propor-
tion of sacnce-onented treshmen planning to pursue
such careers. However, the scemingly steady state of
career aspirations amuong science students is not entirely
goud news, because the proportion of students planning
to major in science has declined, as has the size of the
freshman age group. Taken together, the decline in these
two key values offsets any stabiity or gain and still
means fewer people in the pipeline.

Student values

A common pastime in the academic community is to
compare today’s students to those of the past and, in
general, to find todav's students guilty of a number of
sins of omission and commussion Faculty who began
their careers around the tme of World War [ otten speak
tondhv about the more deduated GEBIL students who
populated the nation’s codicaes i the late Edos and carly
1930 More recentdy, those ot us who were on college
campuses as undergraduates, graduate students, or fac-
ulty during the tumultuous penod of the late 1960s and
early 1970s engage in our own version of this game.

The charge against today’s students is that they are
greedy and materialistic, preoccupied with making
money and making it fast; that thev are intellectually
doule, demonatrating more concern about their grades
than about challeneme intellectual issues, and that thee
are apathetic abon! prossing soci! ssoes and common-
R T R O R G TR TR TR ETRIr O fani Bife botier
tor themselves and doing Litzhe that mught benehit others,
The Cine survevs do provide some support for this
perspective. More than three-tourths of today's fresh-
men identify “being very well-off financally” as an
“essential” or “very important” life goal, up from less
than two-fifths in 1970. And a record 72.6% of the 1988
freshmen indicated that “making more money” was a
“very important” factor in their decision to attend college
(Fig. 5).

Science students are not very different from their
peers on these issues. Aspiring business students are the
most likely to aite money as a key factor in the dedsion to
attend college, but engineering majors are not far behind
(Fig. 6). Moreover, aspiring engineering students, like
their peers in business, are less interested in the educa-
tional value of college than are students in other majors.
Freshmen planning to pursye other science majors seem
to be less concerned about money than are aspiring
engineers and somewhat more interested in traditional
nations of a liberal arts education,

Yet despite the Cike data and other indicators, it may
be unchantable and premature to dismiss today's stu-
dents as greedy matenalists. Their expressed values
reflect, in part, the fact that they are the children of
economic upheaval who came into adolescence and early
adulthood during the high inflation of the late 1970s, the
severe recession of the early 1980s, and the current
restructuring of the American economy. Their sense of
opportunity—of the possibility of attaining if not sur-
passing their parents’ economic accomplishments, own-
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Figure 5. The declining interest in science and the growing interest
in business careers have been paralleled by a significant shift in
the values expressed by college treshmen. Whervas interest in
metting 4 general cducation has dechined sharphy over the past
drecade, interest in carning 3 higher salary showe sharp inceease
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Figure 6. The 1988 CIRP survey of freshmen enlering tour-year col-
leges and universities shows that the value placed on making more
MONeY in most cases exceeds the value placed on getting a general
education. Although interest in making more money is highest
among prospective business majors, engineering majors rank
second among groups endorsing this issue as a key factor In the
decision to attend college. Interest in a general education is stit] the
predominant concern smong students planning to major in the
biosciences and the social iiences.
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Ing a home. and ~ending their chiddren to college—is
severely threatened. From their perspective, these goals
seem to be the prerogative of those pereeived to pussess
“real wealth.” And today’s students implicitly acknowl.
edge that it will take the efforts of two working parents to
provide the comforts and secunty that they mav have
expenenced as children in famulies in which only one
parent worked. The world view of today’s students is
more like that of therr grandparents, who expencnced

A record 72.6% of the 1988 freshmen
indicated that “'making more money”’
was a “very important” factor

the depression of the 1930k than that of their parents,
who grew up during the ceonomically prosperous 1950
and Junii

Fhe trony of the growimg concern with money and
preeccupation with fnancal secunty 15 that dermg-
graphic torces bode well for these “babv bust” students:
they will enter the best job market the nation has seen for
the past 30 vears. We already see indicators of this in the
“help wanted” posters in most shops, fast-food restau-
rants, and department stores. Yet their outlook and
behavior seem unaffected by the rational presentation of
demographic and economic data. In short, todav's <tu-
dents ore seared averse to risk, and ey,

Challenges'tor undergraduate science
education

The Cikir data point to four fundamental issues which
should concem science educators and policymakers. The
first is the enitical issue of talent development. Each vear
thousands of academically able and weil-motivated stu-
dents who enter college planning to pursue science
careers abandon science for other disaplines. This rep-
resents a tremendous loss of talent that institutions and
programs need not incur—and that the nation can no
longer atford. Although the sciences have long expen-
enced high detechon rates, the added decline i the
number ot students initially planning to major in science
makes this loss of talent critical. The solution is not, of
course, to pander to students by reducing expectations
about academic performance. But we should recognize
that departments and programs must develop an envi-
ronment that encourages students to pursue the sdi-
ences, one that is perceived as encouraging rather than
hostile.

The second issue that ought to concern science
educators is the need to provide more opportunities and
encouragement for nonscience students in the sciences.
Science is a key resource for people in a varety of
different sectors—the demand by pharmaceutical com-
panies for people who understand biochemistry is one
example—and we need to forge links between saence
training and public policy.

There are a number of different options that cam-
puses and programs could pursue. Some options may
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not necessarly require the traditional ~ceng major. For
example, 20 years ago most vantpuses ottered o recop-
nized minor—a separate Upper-diision concentration in
an academic discipline other than the student’s majer
This s only one possibility: certainly there are others
Most important, however, is that these DWW options
invelve more than students working their wav through
{(or around) a lower-division currculum maodel based on
distnbution requirements. And part of the responsibility
for expanding these opportunities talls on science depart-
ments and faculty, who must be genuinely willing to
make the opportunity avadable.

A third issue in science education 1s the need to
know more about the relationship between undergradu-
ate sdence students and undergraduate scence facuity,
The Oberlin reports (Curnier and Davis-Van Atta 1985,
1987) about the “science productivity’” of small teaching
colleges have highlighted the kev role of faculty in the
provess ot developing talent. Untortunately, most re-
search abaut Lent development tocuses evclusively on
students and rarely on the kev role of ooty belavior
atd attitades, Consequently, we know very hittle about
the ineraction between taculty and students waithon
individual disciplines. We have some tairly conclusive
data about large-scale interaction at the institutional
level; we know that contact with faculty 1s a verv impor-
tant factor in career choice, satisfaction with college,
persistence, and academic performance. But we knosw:
comparatively little about how this factor plavs itself out
in the individuat disaiplines.

he tourth crucial issue contronting: ~cwenee vt
tion s the pPressing need o brln\; soletioe annd e -
Students —back 110 secondar scivool laseroonie Vv
need 1o explore vanous provram alternatives, dewiee
structures, curncular optons, certihcation procedures,
and finandal incentives to encourage undergraduate
science majors to pursue careers as science and mathe-
matics teachers in the junior high and high schools. We
desperately need this talent back in our classrooms if we
are to rebuild the system of science education that has
contributed to the nation’s research capacity and eco-
nomic development during the postwar era.
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