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T he National Institutes of Health have pioneered support of 
minority undergraduate research experiences at minority 
institutions through the Minority Access to Research Ca- 

reers (MARC) and Minority Biomedical Research Support 
(MBRS) programs. Since the inception of these programs in the 
early 1970s, many African American, Hispanic American, Native 
American, and Pacific Island students have gone on to graduate and 
professional programs in higher education. It is generally accepted 
that the NIH-supported MARC and MBRS programs have been a 
major factor in stimulating the research interest in these students 
and thus have provided a base for the small (but dwindling) pool of 
minority scientists. These programs as currently constructed, how- 
ever, are not enough. Our nation must find innovative ways of 
reaching more minority students, at early ages, with better program 
continuity. 

The underrepresentation of minorities in the sciences and engi- 
neering is well documented. We must now move to link discussion 
of a problem with programs that will encourage career choices in 
science. We need to expand the MARC and MBRS concept 
nationally, generally to stimulate minority students' interest in 
academic careers, and specifically to include a component at majority 
institutions to cultivate minority undergraduates' interest in re- 
search. We must also engender a broader commitment to mentoring 
minority students at majority institutions by expanding current and 
implementing new programs. 

Data from a number of sources (1-3) show that blacks and other 
minorities are woefully underrepresented among the pool of U.S. 
doctoral degree holders in the biomedical sciences. Three-quarters 
of all doctorates earned by blacks are in education and the social 
sciences. James M. Jay has found that during the decade 1975 to 
1984, only 612 Ph.D.3 were awarded to blacks in life, health, and 
medical sciences (4) ,  while during the same decade, the total number 
of doctoral degrees awarded in these fields was well over 60,000. In 
1985, blacks received only 21 life science doctoral degrees: 6 in 
biochemistry, 1 in cell biology, 5 in microbiology, 8 in pharmacolo- 
gy, and 1 in the neurosciences. Moreover, from 1978 to 1988, the 
total doctoral degrees in the United States increased 7.9% according 
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to the American Council on Education. Over the same time course, 
the number of African American doctoral degrees declined 22.1%, 
with African American males experiencing an alarming 46.7% 
decline. By comparison, Hispanic American and Asian American 
doctoral degree holders increased 133.3 and 24.5%, respectively (1). 

An Education Commission of the States report (5) highlights the 
lack of progress in establishing an educational pipeline for minorities 
in the scientific professions. Among the report's findings are the 
following compelling data. (i) The African, Hispanic, and Asian 
American populations are growing, and by the year 2025 are 
expected to make up 40% of the college-age population (18- to 24- 
year-olds). (ii) College participation rates among black college-age 
youth peaked between 1974 and 1976 and have since declined. (iii) 
The number of blacks in graduate school has dropped 19.2% 
between 1977 and 1985. 

The Department of Education's Center for Statistics reports that 
black students made up 4.7% of graduate school enrofhents in 
1984, down from 6% in 1976. During that same period, the 
proportion of Hispanic American students rose from 1.8 to 2.2%, 
and the proportion of Asian American students went from 1.7 to 
2.6%. ~ifty-one percent of all doctoral degrees awarded to blacks 
were in education. The total number (805) of doctoral degrees 
awarded is significantly lower when compared to the 850 doctor of 
medicine degrees awarded to blacks (6, 7). 

In 1985 the percentage of full-time black faculty in all fields was 
only 4.0%, down from 4.4% in 1977 (8). Further, half of all black 
faculty are at historically black colleges and universities (HBCUs). 
~ i v e n  that fact, the percentage of black faculty in all fields, including 
education, at major doctoral granting research universities, is quite 
small. Moreover, the American Council on Education (9) reported 
that between 1977 and 1983, the number of black full-time faculty 
dropped from 19,674 to 18,827, whereas the number of white 
faculty increased 5% to 473,787. 

The dynamics of graduate and professional education for minor- 
ities have as its most direct underpinning the counseling, guidance, 
and mentoring of minority undergraduates. For those minority 
students who do make it to undergraduate school, a major propor- 
tion of these individuals are somehow turned off to graduate 
education. One contributing factor is the lack of interest exhibited 
by many active Ph.D. researchers in the counseling, development, 
and long-term placement of these and other undergraduate science 
majors. Indeed, a recent 4-year study of biology undergraduate 
majors at Brown University indicated that less than 10% of these 
paduates matriculated in t i  science graduate programs 1 year after 
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graduation (10). Given the historic changes in minority student 
enrollment in majority institutions since the late 1950s and early 
1960s, majority 4-year colleges and universities in the United States 
now enroll approximately 82% of all black undergraduates. HBCU 
graduates, however, represent 32% of all blacks earning science and 
engineering Ph.D.3, 34% of physical science Ph.D.'s, 36% of math 
Ph.D.'s, and 33% of computer science Ph.D.'s (11). A greater 
proportion of the minority science majors at HBCUs tend to go on 
to graduate programs versus their counterparts at majority institu- 
tions. In searching for possible reasons for the apparent discrepancy, 
there are two differences that mav contribute to the lower than 
expected graduate school matriculation of minority undergraduates 
at majority campuses relative to their HBCU counterparts. 

In the early 1970s, the NIH instituted the MBRS program in the 
Division of Research Resources and later the MARC program in the 
National Institute of General Medical Sciences at HBCUs. More 
recently these programs have been successfully operating at campus- 
es with large minority undergraduate student enrollment but where 
most of the faculty are not mentors from underrepresented groups. 
In the past 1 7  years, hundreds of minority students from these 

have gone on to graduate and professional schools. The 
second advantage of the program has been the mentoring relation- 
ship provided by faculty sponsors. These faculty members have 
developed mentor-student relationships that have encouraged stu- 
dents, assisted them in career choices, and been directly involved in 
their placement to top graduate and professional programs. For the 
most part, such extensive relationships are totally absent for minor- 
ity students who are science majors or aspiring science majors at 
predominantly majority campuses. 

Mentoring is an informal but crucial system that provides individ- 
uals with support and guidance during their graduate training and 
serves as an additional support source once they become academi- 
cians. Mentors often play a considerable role in career development. 
Long (12) has reported ;hat individuals who had mentors are more 
productive in their careers, and Roche (13) observed that they are 
promoted more quickly. The importance of mentoring in promot- 
ing professional success has been clearly acknowledged (14-16). 
Indeed, some universities have attempted to formallv institute 
protege-mentoring relationships between junior and senior faculty 
(6). The lack of such a relationship can severely hamper professional 
development. Many black and other minority faculty have not 
experienced the advantage of true protege-mentor relationship. 
Blackwell (17, 18) reported that only one in eight black Ph.D. 
recipients had the benefit of a true mentor during graduate school. 
 lack doctoral recipients have had advisors at thehissertation stage, 
of course, but there have been relatively few opportunities to form 
protege-mentor relationships with individuals well established in the 
academic community. 

The crucial period for undergraduates interested in science are the 
freshmen and sophomore years. This is the time when career choices 
are made. Also, at this stage, the mentoring relationship is particu- 
larly important. Because the minority faculty pool in the sciences is 
woefully inadequate, we must do the following: (i) find methods to 
motivate minority student undergraduates at majority schools that 
have no network and mentoring environment from which they may 
broaden career options, particularly in the sciences; (ii) explore ways 
of involving nonminority scientists at majority institutions in men- 
toring minority science undergraduate majors; and (iii) train more 
minority students at the doctoral level in the sciences. The most 
likely solution is to create an extension to the current MARC and 
MBRS programs specifically for minority undergraduate research 
support (MURS) at majority colleges and universities. Such a 
program should receive additional budgetary appropriation and 
should not to be developed at the expense of the current MARC and 

MBRS programs at HBCUs. The goals of a new program would be 
the same as those of the current MARC and MBRS programs in 
seeking to stimulate research interest in minority undergraduates 
and encourage the development of better minority student-faculty 
mentoring relationships. One such small initiative has been estab- 
lished as a new program at the National Science Foundation called 
Research Careers for Minority Scholars (RCMS). Currently there is 
some $1.5 million budgeted for this program. We urge an expansion 
of this program in dollars and areas of academic support. The 
operational model can make use of existing MARC, MBRS, and 
RCMS student research programs. 

We would suggest that the responsible program director for the 
proposed MURS program at majority institutions be the Dean of 
Arts and Sciences (or equivalent) in a division or school of the 
institution in which the natural and physical sciences are situated. 
The fields of undergraduate study would include biology, chemistry, 
physics, and mathematics. Mentors or investigators (minority and 
majority) for the program would submit for approval student 
research projects. Each funded program would have a coordinator 
who is a scientist and program investigator. Funding would be 
somewhat similar, but modified as currently set up for the MARC 
and MBRS programs. Each minority student approved through a 
divisional admissions committee would be assigned to a faculty 
sponsor or mentor and provided a stipend of $4200 per year, 25% 
of the college or university tuition (up to a maximum of $3000), a 
supply budget of $2000 allocated to the faculty mentor, and travel 
budget of $800. A small publication budget ($300) could be made 
available to, in part, defray student-related illustration and publica- 
tion costs. We would also suggest a national indirect cost rate per 
institution of 65% to standardize institutional awards. To initiate 
such a program, it is estimated that $4 to $5 million in new start-up 
funds would be required. The initial phase of the program might 
target some 50 majority colleges and universities. 

Before such a program is implemented, it is important to define 
specific areas that will be used to obtain data to evaluate the 
program. These data can also be used to gauge the impact on career 
choices and ultimately the pool of minority students who might go 
on to graduate and professional careers in science. The menu of 
questions for program evaluation are numerous. A short list of some 
of the most important parameters should focus on the following 
categories of information for undergraduate program participants: 
What is the student's race and undergraduate major? Did the 
student go on to an M.D., a Ph.D., or an M.D.1Ph.D. program? 
What were the career choices before and after the program? What is 
the student's postbaccalaureate field of study? What was the role of 
the research advisor in career choices? What is the gender of the 
research advisor? How many male versus female students by institu- 
tion go on to graduate education in the sciences? Is the institution 
research oriented or mainly liberal arts oriented? Were the research 
advisors mentored? What is the age of the mentor? Are the mentors 
heavily involved in teaching? 

For the long term it will also be necessary to track these students 
beyond their choices of graduate or other careers. We would suggest 
follow-up studies to obtain information on postgraduate choice, job 
location, external funding success, promotion rate, and professional 
development. 

A critical issue at majority institutions has been the lack of 
research training support for minority undergraduates. Minority 
students attending these institutions are an underdeveloped re- 
source. Within the next 10 years large numbers of faculty at U.S. 
colleges and university will retire. Additional funds should be 
targeted at minority students attending majority institutions to 
increase the future pool of competitive scientists and engineers from 
which the underrepresented faculty pool will be attracted to our 



nation's colleges and universities. At stake is the quality of science 
and engineering in the United States and our need to nurture and 
cultivate our diverse human resources for this counay's future. 

REFERENCES AND NOTES 

1. American Council on Education, Minorities in Higher Education: Eighth Annual Status 
Report 1989 (Washington, DC, 1989). 

2. National Research Council, Summary Report: Doctoral Recipients fiom United States 
Minorities (National Academy Press, Washington, DC, 1989). 

3. S. V. Brown, Incoming Minority Faculty: An Elusive Goal (Educational Testing 
Service, Princeton, NJ, 1988). 

4. J. M. Jay, personal communication. 
5. J. R. Mingle, Trends in Higher Education Pam'cipation and Success: Focus on Minorities 

(Education Commission of the States, MP-87-2, Denver, CO, 1987). 
6. H. T. Frierson, 'The situation of black faculty in educational research and 

development," paper presented at the American Educational Research Association 
meeting, San Francisco, CA, 28 March 1989. 

7. Association of American Medical Colleges, Minority Students in Medical Education: 
Facts and Figures 111 (Washington, DC, 1988). 

8. U. S. Equal Employment Opportunity Commission, Higher Edrrcation Staflnfoma- 
tion, 1977 and 1984 (Government Printing m c e ,  Washington, DC, 1985). 

9. American Council on Education, Minorities in Higher Education: Seventh Annual 
Status Report 1988 (Washington, DC, 1988). 

10. M. Thompson, personal communication. 
11. Black Issrtes in Higher Education (Cox, Matthews & Associates, Inc., Fairfax, VA, 1 

March 1988), p. 8. 
12. J. S. Long, Am.  Sociol. Rev. 43, 889 (1978). 
13. G. R. Roche, Harv. Bus. Rev. 5, 24 (1979). 
14. D. J. Levinson, C. L. Darrow, E. B. Mein, M. H. Levinson, B. McKee, The Seasons 

of a Man's Life (Knopf, New York, 1978). 
15. M. D. Rawlins and L. Rawlins, Personnel Guidance J. 62, 116 (1983). 
16. J. C. Vaughn, in The State of Graduate Education, B. L. R. Smith, Ed. (Brookings 

Institution, Washington, DC, 1985). 
17. J. E. Blackwell, Networking and Mentoring: A Study of Cross-Generational Erpm'ences of 

Blacks in Graduate and Projesssional Schools (The Southern Educational Foundation, 
Atlanta, GA, 1983). 

18. J. E. Blackwell, "Increasing access and retention of minority students in graduate 
and professional schools," paper presented at the Educational Testing Service's 
Invitational Conference on Educational Standards, Testing, and Access, New York, 
27 October 1984. 

19. We thank G. Langford, W. Andenon, G. Jones, J. Jackson, J.K. Haynes, and R. 
Bonner. 

31 AUGUST 1990 POLICY FORUM 991 

E=- -"- sciENcE 

IllOEX 
VOLUMES 
2113 -296 

Having trouble finding that 
citation? 
Perhaps a copy of our new subject and author index to 1989 
issues can help. Only $12 (pre-paid, postage and handling 
included) to bring order to chaos! 

YES! Please send me Science Index 1989(#90-35s) as indicated below: 
- copies @ $12.00 each $ 

For shipments to California, add applicable sales tax $ 
For institutional purchase orders, add $3.50 for handling $ 

TOTAL $ 

Check One: ( ) check enclosed ( ) VISA ( ) MasterCard ( ) Purchase order attached (institutions only) 
Credit Card Expires 

Signature: 

Name: 

Institution: 

Address: 

City State Zip 

Mail to: AAAS Books, P.O. Box 753, Waldorf MD 20604. Please allow 2-3 weeks for delivery. 
Or, to order by phone (Visa / MasterCard only), call 301-645-5643 (9am-4pm ET) and ask for AAAS. 




