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SUMMARY 

The M i nor i ty Access to Research  Careers ( MARC ) program was created 
by the Nat i onal  I nst itute of General  Med i cal  Sc i ences ( N I GMS ) to 
i ncrease the number of b i omed i ca l  sc i enti sts from m i nor ity groups . 
The l argest component of the MARC program i s  the Honors Undergraduate 
Research  Tra i n i ng Program. Tra i nees ( j un i or and sen i or l eve l honors 
students at school s w i th enro l l ments drawn substant i a l ly  from m i nor i ty 
groups ) rece i ve tu i t i on and sti pend support and parti c i pate i n  a 
spec i al ly  structured curr i cu l um .  Exposure to ongo i ng research i n  the 
b i omed i cal  sc i ences i s  a central  component of the trai n i ng exper i ence . 

The MARC Honors program has as i ts pri nc i pal  objecti ve the 
encouragement of mi nor i ty students i n  the pursu i t  of graduate trai n i ng 
l ead i ng to the Ph . D . degree . I t  began i n  1 977  w ith 74 trai nees at 1 2  
part i c i pat i ng schoo l s .  By 1 984 there were 389 undergraduate trai nees 
at 52 programs i nvol v i ng 56 undergraduate i n st i tut i ons . As of August 
1 984 , there were near ly  800 program a l umn i . 

At the request of N I GMS , the Commi ttee on Nati ona l  Needs for 
B i omed i cal  and Beh av i oral  Research Personne l has undertaken an 
eval uat i on of the Honors Undergraduate Research Trai n i ng Program. The 
study des i gn ,  cons i sti ng of an anal ys i s  of ex i st i ng data on the 
trai n i ng of mi nor ity group sc i enti sts , s i te v i s i ts to ongo i ng trai n i ng 
programs , and a survey of former tra i nees i s  descr i bed i n  Chapter 1 .  

The MARC Honors program was estab l i shed i n  response to the smal l 
number of mi nor i ty group members hol d i ng research doctorates i n  the 
b i omed i ca l  sc i ence s .  Ch apter 2 presents a bri ef stati sti ca l  overv iew 
of the program. Exami nat i on of the most current data on sc i enti f i c 
emp l oyment and trai n i ng i n  Ch apter 3 demonstrates that m i nor i ty group 
members are sti l l  underrepresented at a l l stages of the sc i enti f i c 
career.  A l though some reducti on of the mi nor i ty/nonm i nor i ty 
d i spar i ty has taken p l ace , substanti a l  underrepresentat ion of 
m i nor i t i es rema i n s  the ru l e .  

S ite v i s i ts to f i ve MARC Honors trai n i ng programs ( descri bed i n  
Chapter 4 ) revea l a d i verse array of program acti v i t i es adapted to the 
needs of the rec i p i ent i nst ituti ons  and the i r students . The MARC 
Honors program ( often work i ng i n  conjuncti on w ith another N I H  program , 
the M i nor i ty B i omed i cal  Research Support Program) bri ngs guest 
speakers  to campus , deve l ops new courses ,  purchases l aboratory 
equ i pment, and fosters i nst i tut i ona l  connect ions  between program 
schoo l s and major research centers . Most of these acti v i ti es benef i t  
the ent i re sc i ent i f i c  commun i ty on campus .  

I nd i v i dua l  trai nees rece i ve sti pends and work c l ose ly  w ith facu lty 
members on l aboratory research projects .  As part of the i r  trai n i ng ,  
they a l so attend sc i ent i f i c  semi nars , conferences , and meeti ngs . A 
summer research project ( usual ly  at a major research u n i vers i ty ) i s  a 
s i gn i f i cant part of the MARC Honors exper i ence . Tra i nees report that 
the l aboratory exposure and c l ose contact w i th facu l ty members i s  an 
i mportant part of the i r  academ ic  and profess i onal  deve l opment . Many 
cred i t  these exper i ences w i th shap i ng the i r  dec i s i on to pursue 
research careers . 

v i i 
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Facu l ty members report high l eve l s of moti vat i on among the MARC 
Honors students and note several examples of pub l i shed research by 
undergraduate trainees. At a lmost every i nst ituti on the facu lty 
members i dent i f i ed high l y tal ented students who m i ght not have been 
able to finish school wi thout the avai l ab i l i ty of MARC sti pends . 

Two i mportant i ssues emerged from the s i te v i s i ts . There seems to 
be some disagreement over the opt i mal  l ocation of the trai nees ' summer 
research experience. Some MARC facu l ty members fee l that the student 
is best served by continuing a research project at the home 
institution. Others find the benef i ts of external placement ( persona l 
growth as well as broader research experience) to be significant. 
Emphasis on external placement varies within and across program 
institutions. 

A second issue concerns the selection of trainees. The MARC 
Honors program was designed explicitly to prepare students for 
research careers, yet many talented undergraduate science majors plan 
to pursue professional (but not necessarily research) careers. The 
question of how to treat students with professional career plans is a 
crucial issue in the selection of MARC Honors applicants. 

A questionnaire inquiring about educational and occupational status 
was sent to all MARC Honors program alumni. Sixty-five percent of the 
821 former trainees in the study population returned the question
naires. Survey results, presented in Chapter 5, show that 76.1 
percent of the former trainees have enrolled in graduate or profes
sional programs at some po i nt .  As of November 12, 1984 (the survey 
reference date), 43 . 5  percent of the former trainees were enrolled in 
doctorate programs (128 in M.D. or D.D.S. programs, 86 in Ph.D. 
programs and 3 in M.D./Ph.D. programs). Another 15.1 percent were 
enrolled in master's degree programs. Since the first MARC Honors 
cohort graduated in 1978 (and the first full, two-year trainee cohort 
in 1979), there has been limited time in which to complete work on a 
Ph.D. degree. By the fall of 1984, 22 people from the first 3 trainee 
cohorts (21.2 percent) had earned doctorate degrees. Of the completed 
doctorates, the vast majority were M.D.s; only one respondent had 
completed a Ph.D. at the time of the survey. Most of the former 
trainees who were no longer in school were employed in science or 
engineering fields (62.4 percent). The unemployment rate of former 
trainees was 9.2 percent and unemployment was concentrated among those 
without graduate degrees. Wh i l e  exact comparisons cannot be made, the 
rates of graduate school attendance and employment in science fields 
for the former MARC Honors trainees are above the l eve l s found in the 
most closely comparable national data. 

Overall, 35.7 percent of the respondents expected to be in 
research careers by the time they are 35 years old. Among those 
planning careers in the health professions, a smaller fraction (13.0 
percent) expected to be doing research at age 35. Only a smal l 
fraction of the former trainees (7.4 percent) expect to be in jobs 
unrelated to science or engineering. 

The survey did not reveal any serious deficiencies in the MARC 
Honors program. While some students left graduate or professional 
programs before receiving a degree (22.2 percent), nearly half are 
currently enrolled in another graduate or professional program. More 

viii 
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students w i thdrew from master ' s degree programs than from doctorate 
programs . Students reported a h i g h  l eve l of sat i sfact i on w i th the 
MARC Honors program i n  general and wi th the researc h component i n  
part i cu l ar .  

Some ev i dence al so po i nts t o  a n  i nst i tut i onal  i mpact o f  the MARC 
Honors program. Nat i onal  f i gures from Department of Educat i on surveys 
( presented i n  Ch apter 6 ) show that the percentage of students earn i ng 
bache l or ' s degrees i n  b i o l ogy has rema i ned l eve l s i nce the l ate 1 970s 
for mi nor i ty students and has decreased for wh i te students . At MARC 
schoo l s ,  however , the percentage of b i ol ogy majors i ncreased 
( espec i al ly among mi nor i ty students ) . Both the s i ze and the l ength of 
the programs were assoc i ated w i th h i gher rates of degrees earned i n  
b io l ogy . These effects pers i sted after the i mpact of other 
i nsti tut i onal  character i st i cs were taken i nto cons i derat i on .  

i x  

C o p y r i g h t  ©  N a t i o n a l  A c a d e m y  o f  S c i e n c e s .  A l l  r i g h t s  r e s e r v e d .
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1 .  INTRODUCTION 

The Minority Access to Research Careers {MARC) Program of the 
National Institute of General Medical Sciences {NIGMS) is a program 
designed to increase the participation of members of minority groups 
in biomedical research. The MARC program has four major components: 

1 .  Faculty Fellowship Program 
2. Visiting Scientist Program 
3. Honors Undergraduate Research Training Program 
4. Predoctoral Training Program. 

At the request of NIGMS, the committee has undertaken an evaluation of 
the Honors Undergraduate Research Training Program, the largest 
component of MARC. The evaluation focuses on a description of the 
scope of the program, the accomplishments of its initial graduates, 
and its impact on participating institutions. 

The Honors Undergraduate Research Training Program provides 
tuition ana stipends for third and fourth year honors students at 
institutions in which enrollments are drawn substantially from ethnic 
minority groups. The program has two objectives: 

1 .  to increase the number of well-prepared minority students who 
can compete successfully for entry into graduate programs 
leading to the Ph.D. degree in a biomedical science, and 

2. to help develop a strong sc i ence curriculum and research 
opportunities to prepare students for careers in biomedical 
research {U.S. Department of Health and Human Services, no 
date). 

The first objective reflects the view that graduate education leading 
to the Ph.D. degree is the standard way to prepare for a career in 
biomedical research. It is recognized, however, that some trainees 
reach this goal via combined M.D./Ph.D. training programs or post-M.D. 
research training. Strengthening science curricula at the under
graduate level and providing opportunities to do research are 
considered means of achieving the first objective. 

The Honors Undergraduate Research Training Program grants provide 
funds for trainee travel and research in addition to stipends and 
tuition. The training programs are expected to be multidepartmental 
in scope and to provide a formal research experience for the trainee 
{including a planned program of summer study and research). A 
detailed training plan is submitted by each applicant institution. 
Aaministrative support {including faculty salaries) is also provided. 

1 
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The MARC Honorsl program began in 1 977  with 1 2  institutions and 74 
trainees. By 1984 there were 52 training programs and 366 trainees. 
The growth and development of the Honors Undergraduate Research 
Training Program is outlined in detail in Chapter 2 .  

Minorities in the Biomedical Sciences 

The MARC program was established in response to the underrepresen
tation of minorities in biomedical research. It is important that the 
efforts and accomplishments of the MARC program be viewed in that 
context. National data on the employment and education of minority 
and nonminority scientists are presented and discussed in Chapter 3. 

MARC Honors Evaluation: Student Outcomes 

The evaluation focuses on the two major program objectives: 

• increasing enrollment in Ph.D. programs, and 

• improving science curricula. 

The primary source of data for the evaluation of student career 
outcomes is a survey of former MARC Honors program participants. No 
alternative body of data exists. (MARC Honors grant renewal applica
tions contain some information on the career progress of program 
alumni, but this information is not collected in a standardized 
manner. NIH guidelines for grant applicants suggest that programs 
conduct 11Career surveys for graduates who continue their studies ... 
Without a standardized survey methodology, the data obtained are 
neither complete nor comparable across institutions. A mailout 
questionnaire was sent to all MARC program alumni using addresses 
obtained from program directors, college alumni associations, and NIH 
records. The questionnaire instrument focused on three major areas 
(career plans, career attainments, and science education). The 
results of the survey of former trainees are presented in Chapter 5 .  

Within the general guidelines established by NIGMS, the MARC 
Honors programs reflect the unique designs of the individual grantees. 
The MARC Honors institutions differ from each other in academic 
traditions, educational missions, resources, and student populations. 
Program directors combine campus resources ana program resources to 
meet the needs of their students. The programs vary in their training 
capacity, training activities, departmental composition, and faculty 
participation. Programs have been in operation for differing lengths 
of time, giving some program directors the opportunity to alter and 

lThroughout this report the term 11MARC Honors .. will refer to the 
MARC Honors Undergraduate Research Training Program. 
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adapt their training programs. These variations in institutional 
starting points and program resources cannot be expected to yield a 
uniform level of success; summary statistics on MARC Honors outcomes 
cannot reflect these differences in institutional and program 
characteristics. The standard methods for disentangling initial 
inputs, treatment levels, and program outcomes are handicapped by the 
small number of cases. 

As a result of these constraints, certain types of insight are 
available only from a closer look at the operation of MARC programs. 
Case study data, collected in connection with the evaluation of 
curriculum development, provide this perspective. 

MARC Evaluation: Institutional Outcomes 

The second objective of the MARC Honors program is improved 
science curricula. This objective is far harder to evaluate than the 
entry of students into graduate study. Institutional change is more 
difficult to measure than student career achievements. Objective 
measures like the number of new courses may mask large scale quality 
differences. Comparisons are further complicated by the wide 
variation in institutional quality and curriculum development of 
schools when they enter the MARC Honors program. . 

Given these difficulties, an informative method of curriculum 
assessment is the examination, in detail, of a few selected MARC 
Honors programs. A case study approach adds a detailed, qualitative 
dimension to the evaluation. Efforts were concentrated on those 
schools with the longest MARC Honors experience. Schools of varying 
size and institutional development were selected for site visits. In 
order to obtain a broad view of problems and prospects confronting 
MARC programs, the site visits included representatives from four 
institutional categories: 

• historically minority schools with an established tradition 
of research and graduate training in the biomedical 
sciences. These are Ph.D.- or M.O.-granting institutions 
(e.g., Howard University and Atlanta University); 

• historically minority schools with less established 
traditions of biomedical research and graduate training. 
These schools are largely bachelor's degree-granting 
institutions (e.g., Tougaloo College, Talladega College, and 
Jackson State University); 

• institutions with large Hispanic populations (e.g., 
University of New Mexico, University of Texas-San Antonio, 
and University of Puerto Rico-Rio Piedras); and 

• urban institutions with substantial minority populations, 
but which are not historically minority schools (City 
College of New York, Hunter College, and California State 
University-Los Angeles). 
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Prior to the site visits, a review of the institution's MARC 
Honors grant application file was conducted to provide background on 
the operation of the program. The findings from the site visits are 
presented in Chapter 4 .  

A quantitative approach to the evaluation of curriculum 
enhancement will supplement the qualitative case study methodology. 
Using data from Department of Education surveys, an analysis of the 
pr.oportion of students earning bachelor's degrees in the biological 
sciences was conducted to measure curriculum strength. The 
proportions of students earning bachelor's degrees in the biological 
sciences at MARC and nonMARC institutions (before and after the 
initiation of MARC Honors Undergraduate Research Training Programs) 
are examined and reported in Chapter 6. 
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2 .  A STAT I ST I CAL OVERV IEW OF THE MARC HONORS 
UNDERGRADUATE RE SEARCH TRA I N I NG PROGRAM 

The ear ly  years of the MARC Honors Undergradu ate 
R esearc h  Trai n i ng Program were character i zed by an 
expans i on of train i ng s i tes and trainees . Program 
growth has s l owed i n  recent years . 

The f i rst 1 2  Honors Undergraduate  Research  Trai n i ng Program award s 
were made i n  1977 . F i ve new programs were added i n  each  of the next 
two years .  In  1 980 , the number of new awards rose to 1 3 .  I n  
subsequent years , smaller  numbers of new schoo l s  were added . I n  1984 , 
there were 52 MARC Honors programs i n  operat i on ( Tab l e  2. 1 ) . A l i st 
of program schoo l s  by year of f i rst fund i ng i s  presented i n  
Append i x  A . l 

F und i ng for the Honors Undergraduate Researc h  Trai n i ng Program 
grew a l ong w i th the number of programs supported ( Table 2 .  1) . ·1n 
197 7 ,  the budget was less  than one m i l l i on do llars . Small i ncrements 
in  1 9 78 and 1 9 79 were fo l l owed by a major budget i ncrease in 1 980 , the 
year that 1 3  new programs were added . The i ncrease from 1 . 8  mi l l i on 
do l l ars i n  1 979 to 3 . 3  mi l l i on do l lars i n  1980 was the largest s i ng l e  
i nc rement i n  program fund i ng . I n  fi sca l  year 1 985 , the proj ected 
budget for the Honors Undergradu ate Research  Trai n i ng Program was 4 . 93 
m i l l i on doll ars . Adj u st i ng for i nflat i on ,  the annua l  rate of growth 
i n  MARC Honors fund i ng from 1 977  through 1 984 was 17 . 6  percent . 

Duri ng the f i rst f i sca l year of operat ion ( 1977), there were 74 
undergraduate trai nees funded by t he MARC Honors program.  The number 
of trai nees grew steadily over the next severa l  years re ac h i ng 372 
trai nees i n  1 983 . From 1977 to 1 983 , the annu al  growth rate was 30 . 9 
percent . S i nce 1983 , there h as been l i tt l e  expans i on i n  the number of 
trai nees supported .  Fewer trai nees were supported i n  1984 than i n  
1 983, and the projected l eve l for 1985 ( 389 ) i s  on ly  s l i ghtly above 
the 1 983 leve l . 

l Due to the i r  l im i ted per i od of operat ion ,  programs funded after 
1 982 are not i ncluded i n  th i s  eva l uat i on .  

5 
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TABLE 2 . 1 Leve l of Fund i ng for MARC Honors Undergraduate Research 
Trai n i ng Programs ( $mi l l i ons} 

Fund i ng Number of 
F i scal 
Year Current i 1 972 i 

1 977 0 . 99 0 . 70 
1 978 1 . 29 0 . 85 
1 979 1 . 80 1 . 09 
1 980 3 . 2 7 1 . 83 
1 981 3 . 53 1 . 81 
1 982 4 . 20 2 . 03 
1 983 4 . 65 2 .  1 6  
1 984 4 . 88 2 . 1 8  
1 985 ( projected} 4 . 93 a 

aAdj ustment factors are not avai l able . 
bFund i ng for two programs was not renewed . 
CF und i ng for one program was not renewed . 

New 

1 2  
5 
5 

1 3  
5 
4 
8 
3 
l 

Programs 

Total  

1 2  
1 7  
22 
35 
40 
42b 
49c 
52 
53 

SOURCE : Nat i onal Inst i tutes of Hea l t h ,  MARC Program Off i ce . 

Number of 
Trai nees 

74 
1 1 7 
1 63 
237 
286 
31 9 
372 
366 
389 

At the present t ime , there are no admi n i strat i ve ly co l l ected data 
on the race or ethn i c i ty of MARC Honors Undergraduate tra i nee s .  
Grant s are made to i n st i tu t i ons  w ith  " substant i al m i nor i ty 
popu l at i ons , " and the i nst i tut i ons themsel ves se l ect the trai nees from 
among the i r  student app l i cat i ons . The l i st of i nst i tut i ons  that have 
rece i ved grants i s  shown in Append i x  A. An est imate of the 
raci a l /ethn i c  compos i t i on of the trai nees supported under th i s  program 
was obta i n ed from a survey of former trai nees conducted dur i ng th i s 
study and reported upon i n  Ch apter 5 .  

Steady progress towards a bache lor ' s degree i s  the norm for MARC 
Honors trai nees . Between 1 978 and 1 984 , 677 trai nees ( 86 . 2  percent) 
graduated wh i le on the program. One hundred and e i ght tra i nees ( 1 3 . 8  
percent) l eft the program pri or to graduat i on .  Many of these students 
graduated later .  Some l eft the program because they exhau sted thei r 
two years of MARC Honors fund i ng ; other termi nat i ons  reflect chang i ng 
educat i onal  and career p l an s .  A few termi nat i ons were the resu l t  of 
an i nab i l i ty to mai ntai n the requ i red m i n imum 3 . 0  grade poi nt ave�age . 
The typ i ca l  trai nee spent 18. 5  months  i n  the MARC Honors program. 

2The med i an l ength of MARC fund ing  is  1 9 . 9  months for tra i nees who 
graduate and 1 1 . 0 months for those who are termi nated . These f i gures 
are based on the 576 cases w ith  comp l ete data (474 graduat ions  and 102 
termi nat i on s) . 

Copyright © National Academy of Sciences. All rights reserved.

Minority Access to Research Careers: An Evaluation of the Honors Undergraduate Research Training Program
http://www.nap.edu/catalog.php?record_id=18471

http://www.nap.edu/catalog.php?record_id=18471


7 

The major i ty of the MARC Honors Undergraduate trai nees have been 
b i o l ogy or b i o l og i cal sc i ence majors ( Tab l e  2 . 2} . Nearly  60 percent 
earned the i r bachel or ' s degrees i n  b i o l ogy or a re l ated d i sc i p l i ne 
( e . g . , b i ochemi stry , botany, or premed} . Approx imate ly one-fourth of 
the trai nees were chemi stry majors . The remai n i ng 1 5  percent earned 
the i r  degrees i n  psychology, phys i c s ,  mathemat ical sc i ences , or other 
d i sc i p l i nes . The grade po i nt average of the MARC Honors trai nees 
( based on 448 cases w i th reported data} was 3. 3. 

TABLE 2 . 2  D i stri but i on of MARC Tra i nees by Major F i e l d  

F i e l d  Number Percent 

B i o l og i cal Sc i ences 405 59 . 3 
Chemi stry 1 63 23. 9 
Psycho l ogy 46 6 . 7 
Mathemat i cs & Computer Sc i ences 41 6 . 0  
Phys i cs 16 2.3 
Other 1 2  1 . 8  

Total  a 683 1 00 .0  

aExc l udes cases w i th mi ss i ng or  unreported major f i e l d .  

SOURCES : MARC Grant Renewal App l i cat i ons  and MARC Honors Survey .  
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3 .  MI NORITY PART IC I PATI ON I N  THE BI OMEDI CAL SC IENCE S 

I n  recent years there has been some i ncrease in  
the percentage of  minor i ty students earn i ng degrees 
i n  the b i o l og i ca l  sci ences . However, these small 
improvements i n  recent years have not dramat i cal ly 
altered the pattern of minor i ty underrepresentat i on 
in  sc i ent i f i c  emp l oyment and train i ng .  

The M i nor i ty Access to Research Careers (MARC ) Program was 
estab l i shed i n  response to the underrepresentat i on of minor i ty group 
members i n  the b iomed i ca l  sc i ences . Over the past severa l years ,  there 
have been only  modest changes in the percentage of sc i ent i sts in the 
doctora l l abor force from m inor i ty groups . The percentage of blacks 
among doctoral sci ent i sts i ncreased s l i ghtly from 1 973 to 1 979 and 
agai n from 1979 to 1981 ( Tab l e  3 . 1 ) . The s i ze and the t im ing of the 
i ncrease vari ed across academi c d i sc i p l i nes . In very few cases was 
the sh i ft steady and uninterrupted . A lmost a l l f i elds i ncreased their 
proport i on of b l ack doctora l sci ent i sts  i n  the 1 973 to 1 979 peri od .  
I n  the l i fe sc i ences , the percentage of blacks. rose from 1 . 1  i n  1 973 
to 1 . 3 i n  1 979 ( an annua l  rate of growth of 2 . 8  percent ) . On ly two 
f i elds--the soci al  sc i ences and psychology--showed i mprovement for the 
1 979 to 1 981 per i od .  

The raci al  compos i t i on of the poo l of emp l oyed sc i ent i sts cannot 
change very rap i dly s i nce i t  i s  a cumu l at i ve d i stri but i on--each annual  
d i stri but i on i s  composed largely of  members of  the prev i ous  d i str i bu
t i on s .  If changes are tak i ng p l ace , stat i st i cs on the educat i on and 
trai n i ng of new sc i ent i sts would be most l i ke ly to show them . 

Sci ence Educat i on 

The underrepresentat i on of m i nori t i es i n  sc i ence i s  small est at 
the earl i est stages of tra in ing ( Berryman, 1983) . Us i ng data from t he 
1970s , Ast i n  ( 1982) found that b l ack representat i on among b i o l ogi ca l  
sc i ence majors decl i ned from co l l ege entry ( 6 . 9  percent ) to 
baccalaureate comp l et i on (4 . 3 percent) to master ' s  comp l et i on ( 3 . 4  
percent) to doctorate comp l et i on ( 1 . 5 percent) . S i mi lar patterns were 
found for Puerto R icans and Ch i canos . The wh i te percentage , however , 
rose at each step . Wh i tes were 89 . 3  percent of the freshman bi o l ogy 
majors , 90 . 4  percent of the b i ology baccal aureate rec i p i ents , and 93 .3  
percent of the  b i ology doctorate rec i p i ent s .  

8 
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TABLE 3 . 1 B lack  Sci ent i sts  w ith  Research Doctorates as a PercentaBe of 
the Tota l  Popu l at i on of Sci ent i sts  w i th Research Doctorates , 1 973- 1 

Year 

F i e l d  1 973 1 979 1 981 

Total Sci ence 1 . 0% 1 . 2% 1 . 4% 

Phys i cs 0 . 9%  0 . 8%  0 . 9%  

Mathemat ics  0 . 8% 1 . 2% 1 . 2% 

Computer Sc i ence a a a 

Envi ronmenta l  Sc i ence a 0 . 7% a 

L i fe Sci ence 1 . 1 % 1 . 3% 1 . 3% 

Psycho l ogy 1 . 1 % 1 . 5% 2 . 0% 

Soci al Sci ence 1 . 3% 2 . 1 % 2 . 5% 

aToo few cases ; est imates not provi ded by NSF . 

SOURCE : Computed from data presented in  the Nat i onal Sci ence Founda
t i on ,  Women and Minor i t i es i n  Sci ence and Eng i neeri ng ,  1 984 , pp . 64-65 . 

Bache l o r ' s Degrees 

In 1 976 ,  b l acks rece i ved 6 . 2  percent of a l l bache l or ' s degrees , 
but only  4 . 2  percent of a l l bache l o r ' s degrees i n  b i o l ogy (Tab l e  
3 . 2 ) . H i spanics  earned 2 . 8  percent of a l l bache l or ' s degrees in  1 976 
and 2 . 7  percent of al l b i o l ogy bache l or ' s degrees . In subsequent 
years , both groups i ncreased the i r  shares of bache l or ' s degrees and 
b i o l ogy degrees .  For both groups ,  the share of b i o l ogy bache lor ' s 
degrees rose more than the share of tota l bache l or ' s degrees . In  
1 981 , b l acks earned 6 .4  percent of  a l l bache l or ' s degrees and 5 . 2  
percent of the b i o l ogy bache l or ' s  degrees . H i span ics  rece i ved 3 . 5  
percent of al l bache l o r ' s degrees and 4 . 4  percent of the b i o l ogy 
bac he l or ' s degrees . 
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TABLE 3 . 2  Percentage D i str i but i on of Bache l or ' s Degrees by Race 
and H i span i c  Ethn i c i ty 

BI OLOGICAL SC IENCES 
Year 

Race/Ethn i c  1 976 1 977 1 979 1 981 

B l ack  4 . 2  4 . 5  5 . 0  5 . 2  

H i spani ca 2 . 7  2 . 9  3 . 7 4 . 4 

Wh i te 89 . 0  88 . 0  86 . 2  84 . 7  

Other 4 . 1 4 . 6  5 . 0  5 . 8  

Tota l  100 . 0  1 00. 0 99 . 9  1 00 .  1 

( Number of 
degrees} ( 53 , 925} ( 54 , 1 70} ( 49, 561 } ( 44 , 046} 

ALL F IELDS 
Year 

R ace/Ethn i c  1 976 1977 1 979 1 981 

B l ack 6 . 2  6 . 3  6 . 5  6 . 4  

H i spani ca 2 . 8  2 . 9  3 . 2  3 . 5  

Wh i te 86 . 3  87 . 0  86 . 2  85 . 3  

Other 3 . 1 3 . 6  4 . 0  4 . 8  

Tota l 98 . 4  99 . 8  99 . 9  1 00 . 0  

( Number of 
degrees} ( 934 , 443} ( 920 , 228} ( 931 , 340} ( 946 , 877} 

aA person of Mexi can, Puerto R ican, Cuban,  Centra l or South 
Ameri can or other Span i sh cu l ture or or i g i n, regard l ess  of 
race . Th i s  category inc l udes only  U . S .  c i t i zens or permanent 
res i dent s .  

SOURCE : u.s. Department of Educat i on ,  HEG IS  Survey of Degrees 
and Other Forma l Award s Conferred , 1 976-81 . 
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Graduate Educat i on 

At the graduate l eve l the rac i a l and ethn i c  d i spar i t i es i ncrease . 
The percentage of fu l l -t ime b i ol ogy graduate students who are 
mi nor i t i es are presented i n  Tab l e 3 . 3 .  B l acks compri sed between 2 . 4  
and 3 . 1 percent of the ful l -t i me b i o l og i cal  sc i ence graduate 
students .  Thei r representat i on among b i o l ogy graduate students was 
measurably  l es s  than the i r  representat i on among b i ol ogy bachel or • s 
degree earners . For b l acks , the percentages for b i o l ogy graduate 
enrol l ments i n  Tab l e  3 . 3  fa l l  be l ow those for b i o l ogy bachel or • s 
degrees i n  Tab l e  3 . 2 .  

A s imi l ar pattern was found for H i span i cs .  The i r percentage of 
the b i o l ogy graduate student popu l at i on ranged between 1 . 2  percent and 
1 . 7  percent (Tabl e  3 . 3} . Th i s  rel at i ve stabi l i ty i n  the i r  
representat i on among b i o l ogy graduate students  occurred at the same 
t i me that the i r representat i on among b i o l ogy bache l or • s degree earners 
was r i s i ng from 2 . 7. percent to 4 . 4  percent ( Tab l e  3 . 2} . Members of 
11other 11 mi nor i ty groups were s imi l ar l y  underrepresented . They earned 
between 4 . 1 and 5 . 8  percent of the b i o l ogy bache l or • s degrees but 
accounted for l ess  than 4 percent of the ful l -t ime b i o l ogy graduate 
students . On ly  among the wh i te nonH i span i c  group d i d  the share of 
ful l -t ime b i o l og i cal  sc i ences graduate students exceed the share of 
b i o l og i cal  sc i ences baccal aureates .  

Doctora l Degrees 

The percentage of doctora l degree rec i p i ents who are b l ack i s  
smal l er than the percentage of graduate students who are bl ack ( Tabl e 
3 . 4} . I n  the l ate 1 970s , b l acks  compri sed between 2 . 4  and 3 . 1 percent 
of the fu l l -t ime graduate student popu l at i on i n  b i o l og i cal  sc i ences 
but rece i ved l es s  than 2 . 4  percent of the doctoral degrees awarded 
through 1980 . 1 

Conc l us i on :  The Rol e of the MARC Honors Program 

Mi nor i ty group members are underrepresented at al l stages of the 
sc i ent i f i c  career : undergraduate degrees , graduate enrol l ment , 
doctora l degrees ,  and emp l oyment i n  the doctorate l abor force . The 
d i spar i ty wi dens apprec i ab ly  after the rece i pt of a bachel or • s degree 
when rates of fu l l -t ime graduate study are exami ned . Three factors 
cou l d  be respons i b l e  for the i ncreas i ng rac i a l d i spar i ty as students 
move from undergraduate to graduate educati on : d i fferences i n  the 
structure of opportun i t i es ;  d i fferences i n  student asp i rat i ons ; and 
d i fferences i n  student preparati on .  M i nor i ty and nonmi nor i ty students 
may confront d i fferent opportun i ty structures as they app ly to 
graduate school s .  Insti tut i ona l  reputati ons and i nformal networks 

l chang i ng def i n i ti ons of H i span i c  ethn i c i ty i n  the source survey 
prevent the compar i son of H i span i c  stat i st ics  over time .  
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TABLE 3 . 3  Percentage D i stri but i on of Ful l -Time Graduate Students  by 
Race and H i span i c  Ethn i c i tya 

B I OLOG ICAL SC IENCES 
Year 

Fa l l Fal l Fal l Fal l 
Race/Ethn i c  1 976  1 978 1 980 1 9821> 

B l ack 2 . 4  2 . 3  3 .  1 2 . 8  

Hispan i cc 1 . 2 1 . 4  1 . 6 1 . 7  

Wh ite  93 . 3  92 . 9  9 1 . 3  9 1 . 6  

Other 3 . 0  3 . 4  3 . 9  3 . 8  

Tota l 99 . 9  1 00 . 0  99 . 9  99 . 9  

( Number of students} ( 24, 81 0} ( 24 , 208} ( 22 , 656} ( 20 , 956} 

ALL F IELDS 
Year 

Fa 1 1  Fa l l Fa l l Fal l 
Race/Ethn i c  1 976 1 978 1 980 1 982 

B l ack 5 . 8  5 . 6  5. 8 5 . 0  

H i span i cc 2 . 5  2 . 6  3. 0 3 . 0  

Wh i te 89 . 2  88. 8  87 . 8  88 . 3  

Other 2 . 6  2 . 9  3 . 4  3. 6 

Total 100. 1 99. 9 1 00 . 0  99 . 9  

( Number of students} ( 383 , 644} ( 373 , 285} ( 382 , 258} ( 356, 092} 

aExc l udes nonres i dent al i en s .  
b 1 982 data i nc l ude agri cu l tural sc i ences . 
CA person of Mex i can , Puerto R i can , Cuban , Central or South American 
or other Span i sh cu l ture or or i g i n , regard l ess  of race . Th i s  category 
i nc l udes on ly  U . S .  c i t i zens or permanent res i dent s .  

SOURCE : U . S .  Department of Educat i on,  Fal l Enrol l ment i n  Co l l eles 
and Un i vers it i es ( 1 976,  1 978, 1 980} . 1982 data are from unpubl shed 
tabu l at i ons supp l i ed by the Off i ce for C ivi l R i ght s ,  U .S .  Department 
of Educ at i on .  
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aThe b i omed i ca l  sc i ence category i nc l udes the fo l l owi ng f i e l ds : 
Anatomy, Embryol ogy , Human and An i ma l  Phys i o l ogy , B i ochemi stry,  
Mol ecu l ar B i o l ogy , B i omathemat i c s ,  B i ometr i cs  and B i ostat i st i c s , 
B i omed i ca l  E ng i neeri ng , B i ophys i c s ,  Env i ronmenta l  Sc i ences , 
Env i ronmenta l Heal th , General B i o l og i cal  Sc i ences , Human and Animal  
Genet i cs , Immunol ogy , Paras i to l ogy , M i crob i o l ogy , Bacter i o l ogy , 
Neurosc i ences , Human and An imal  Patho l ogy, Ph armaceuti cal  Chemi stry, 
Human and An i ma l  Pharmaco l ogy , Pharmacy , Pub l i c  Heal th ,  Ep i demi o l ogy , 
Hosp i ta l  Admi n i strat i on ,  Veter i nary Med i c i ne ,  Zoo l ogy , Ce l l  
B i ol ogy/Cyto l ogy , Nutr i t i onal  Sc i ences/D i etet i cs ,  Food Sc i ence and 
Technol ogy , Endocri no l ogy , Tox i co l ogy , Other B i o l og i cal  Sc i ences , 
Med i c i ne and Surgery ,  Denti stry ,  Optometry ,  Ophtha lmol ogy , Genera l 
Heal th/Med i ca l  Sc i ences , Other Hea l th/Med i cal  Sc i ences . 

SOURCE : Nat i onal Research  Counc i l ,  Survey of Earned Doctorates , 
1 973-82 . 
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among facu l ty members may i nf l ate the opportun it i es for students i n  
major research i nst itut i ons  and def l ate those for students i n  more 
i so l ated schoo l s ( e . g . , those serv i ng m i nor i ty student s ) . In add it i on 
to d i fferences i n  opportun i ty ,  the l ack  of encouragement , the shortage 
of ro l e  mode l s ,  and the absence of i nformat i on about sc i ence careers 
may dampen mi nor ity student aspi rations for graduate study .  F i na l l y, 
d i fferences i n  preparat i on mi ght al so affect the rate of matricu l at i on 
i n  graduate programs . M i nor i ty students , concentrated i n  f i nanc i al ly 
d i sadvantaged i nst i tut i on s ,  may not rece i ve the same amount of 
l aboratory exposure , researc h  experi ence , and facu l ty superv i s i on that 
students i n  more aff l uent schoo l s rece i ve. These d i fferences i n  
c urricu l a  cou l d  affect test score performance or cou l d  i nf l uence the 
dec i s i on of peop l e  eva l u at i ng admi ss i ons and fe l l owsh i p  appl i c at i on s .  

These three factors ( opportun i ty ,  asp i rat i on ,  and preparat ion ) are 
exp l i c i t  foc i of the MARC program.  MARC predoctoral fe l l owsh i ps  
( thoug h not a subj ect of th i s ana lys i s ) prov ide  expanded opportun ity 
for graduate study by i ncreas i ng the fund i ng opt i on s  open to mi nor i ty 
students .  The MARC Honors Underg raduate Researc h  Trai n i ng Program 
seeks to i ncrease the rate of graduate study by improv i ng 
i nst itut i ona l  networks , ra i s i ng asp i rat i ons , and improvi ng the 
preparat i on of undergraduate student s .  The MARC program promotes 
these obj ect i ves by support i ng spec i al curri cu l a , student research 
exposure ,  v i s i t i ng scho l ars , guest l ecturers , and attendance at 
profess i onal  meet i ngs . I n  the fol l ow i ng chapters , the operat i on and 
the outcome of these program act i v it i es are exami ned. 
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4 .  PROGRAM ACT I V I T I ES AND ACCOMPLI SHMENTS : 
S ITE V I SIT  PERSPECT I VES 

S i te v i s i t s  prov i ded an i n-depth perspecti ve on 
the operati on of the MARC Honors Undergraduate 
Research Trai n i ng Program .  I nd i v i dual  programs 
comb i ne campus resources and MARC fund i ng to create a 
d i verse array of tra i n i ng acti v i t i es .  Substant ia l  
vari ati on was found i n  three areas : the use  of  MARC 
Honors resources for curr i cu l um deve l opment; the 
encouragement of extramural summer research projects; 
and the screen i ng of students w ith profess i onal  schoo l 
asp i rati ons . 

D i scuss i ons w i th current trai nees reveal ed great 
enthus i asm for the research component of the MARC 
Honors program. In many cases , the exposure to 
research resu l ted i n  dec i s i ons  to pursue careers i n  
b i omed i cal  research .  The experi ence of worki ng 
c l osely w i th facu l ty members was a l so an important 
i nf l uence on the trai nees ' academi c and career p l ans . 

f acu l ty members reported successful  academi c and 
sc i enti f i c  progress of current and former trai nees . 
Research arti c l es had been wr i tten by undergraduate 
tra i nees , and former tra i nees had gone on to graduate 
study at major research i nsti tut i ons . Beyond the 
personal accomp l i shments of the tra i nees , facu l ty 
members noted that the MARC Honors tra i nees serve as 
rol e mode l s  for other students . They fe l t  that the 
Honors Undergraduate Research  Tra i n i ng Program 
he i ghtened the v i s i b i l i ty and prest i ge of research on 
campus and st imu l ated an enthus i asm for sc i ence 
extend i ng beyond the trai nee popu l ati on .  

f ive school s were se l ected for v i s i ts on the bas i s of the i r 
i nst i tut i ona l and demograph i c  character i sti cs . Three school s were 
trad i t i onal ly  mi nor i ty i nst i tut i ons , two others were not . There was 
one doctorate-grant i ng i nst i tut i on .  At three other school s ,  the 
h i ghest degree offered was a master ' s degree . The baccal aureate degree 

15 
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was the onl y  degree offered at one i nst i tut i on .  Three school s had 
urban campuses and two had suburban or sma l l town campuses . There 
were between 1 0 , 000 and 1 5 , 000 students at 4 of the 5 i nst i tut i ons .  
One sc hoo l h ad fewer than 1 , 000 students .  There were two pri vate and 
three publ i c l y  supported i nst i tut i on s .  H i span i cs were the l argest 
mi nori ty group i n  one tra i n i ng program and were we l l  represented i n  
two other programs . 

Program d i rectors at the f i ve i nst i tut i ons  were i nformed by l etter 
that the i r  schoo l had been se lected for a s ite vi s i t .  The letter 
descri bed the eva l u at i on be i ng conducted by the Academy and bri efly 
outl i ned the  purpose and  goal s of  the  v i s i t  (Append i x  B ) . A date for 
t he v i s i t  was suggested , and f i n a l  arrangement s were made i n  a 
fo l l ow-up te l ephone ca l l .  An i n i t i a l pr ivate meet i ng w i th the program 
d i rector was fo l l owed by d i scuss ions  w ith the other MARC facu l ty 
member s .  These meet i ngs  u sua l ly i nvo l ved several facu l ty members i n  a 
group sett i ng .  The l ast part of the s i te v i s i t  was a meet i ng w ith the 
MARC Honors trai nees dur i ng wh i c h  f acu l ty members were not present . 
Draw i ng upon materi al co l l ected dur i ng the s i te v i s it s ,  th i s chapter 
wi l l  focus  on three top i c s : program act i v it i es ;  admi n i strat i ve 
processes ; and program accompl i shments . 

I n  add it i on to s ite v i s i t s ,  conversati ons were he l d  w i th  MARC 
Honors program d i rectors at the Fourth MARC Scho l ars Conference and 
Prog ram D i rectors Meet i ng .  Many of the i ssues ra i sed dur i ng the s i te 
vi s i t s  were d i scussed at that t ime and i nformat i on obtai ned dur i ng 
these i nterv i ews i s  presented be low a l ong w i th the data co l l ected 
duri ng s i te v i s it s .  

Program Components and Act i vi t i es 

Each MARC Honors i nst i tut i on cre ates i ts  own detai l ed p l an for 
t rai n i ng .  Accord i ng to the gu i del i nes estab l i shed by N I H  ( U . S .  
Department of Heal t h ,  Educat i on ,  and We l fare , n o  date) , the MARC 
Honors Underg raduate Trai n i ng programs are expected to be mul t i 
departmental  and to prov ide a formal research experi ence for each  
tra i nee ( i nc l ud i ng a pl anned program of summer research  and study) . 
W i th i n  these g u i del i nes ,  the MARC Honors programs ref l ect the un i que 
des i gns of the app l i cant i n st itutions . 

St i pends 

Each  MARC Honors trai nee recei ves a month ly st i pend . l The 
t ra i nee st i pends enab l e  some students to stay i n  schoo l who otherw ise  
wou l d  have dropped out for f i nanc i a l  reason s .  Other students cou l d  
afford to g i ve u p  part-t ime jobs and devote more t ime to the i r  
stud i es .  In some i nstances th i s  resu l ted i n  h i g her grade poi nt 

lin 1977 , the st i pends were $3 , 900 per year. At the present t ime 
( June 1 985) , t he st i pend l eve l i s  $5 , 004 per year.  
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averages ; i n  other cases i t  a l lowed students to remai n i n  sc i ence 
programs and e l imi nated the pressure to sw i tch to l es s  demand ing  
majors . The st i pends were espec i a l ly v i tal at urban i nst i tut i ons 
d rawi ng the i r  students from l ow i ncome commun i t i es. Facu l ty members 
frequent ly descri bed students who wou l d  not have been ab l e  to compl ete 
t he i r  undergraduate programs i f  it were not for the MARC st i pend. 

Laboratory Resources 

Huge d i spari t i es exi st i n  the l aboratory resources of r i ch and 
poor schoo l s .  MARC Honors funds are used to pu rchase equ i pment 
ut i l i zed i n  trai n i ng MARC Honors student s .  At schoo l s  w ith  l imi ted 
resou rces , nearly e�ery maj or p i ece of equ i pment was purchased w ith  
MARC Honors or  MBRS fund s .  Equ i pment purchased w i th  MARC Honors 
funds i s  often used i n  general c l assroom i nstruct i on as we l l  as i n  
conj uncti on w ith  MARC Honors proj ects .  In the absence of these 
grant s ,  the opportun i ty to study sc i ence at these school s wou l d  be 
not i ceably d imi n i shed . 

Curri cu l um  

MARC Honors programs enr i ch the curr i cu l a  of grant rec i p i ent 
un i vers i t i es in severa l w�s : g uest l ecturers ,  trai nee semi nars ,  new 
courses , and new course requ i rements .  MARC Honors act i v i t i es are 
al most a lw�s open to the ent i re un i vers i ty commun i ty. Guest 
l ecturers from other i nst i tut i ons  are brought i n  to present the i r  
research f i nd i ng s. Program d i rectors and facu l ty members are very 
ent hu s i ast i c  about th i s component of the MARC Honors program . 
Trai nees are espec i al ly  i nterested i n  hear i ng about the career 
experi ences of mi nor i ty group members w ith  successfu l  careers i n  
sc i ence . 

Most programs have spec i a l  course requ i rement s  for MARC Honors 
students .  These often i nc l ude a trai nee semi nar i n  wh i ch  MARC Honors 
trai nees present the resu l ts of the i r researc h  act i v i t i es .  The 
trai nee semi nars may al so be used to i ntroduce the students to new 
researc h  techn i ques and l aboratory i nstrumentat i on .  Some pro9rams use 
th i s semi nar to i ntroduce spec i a l  top i c s  i nto the curri cu l um (e . g. , 
sc i ent i f i c  wri t i ng and the u se of computers i n  researc h) . 

The number of new courses i n i t i ated as a resu l t  of the MARC Honors 
program var i es across schoo l s . Fewer new courses are needed at the 
more estab l i shed sc i ence centers .  At other school s ,  the MARC Honors 
program ai d s  the creat i on of new courses by supplyi ng the funds to 
deve l op a course ,  prov id i ng facu l ty re l ease t ime ,  or generat i ng a 

2 The M i nori ty B i omed i ca l  Research Support { MBRS) program i s  funded 
by the D i v i s i on of Research Resou rces of N IH. Its  character i st i c s  and 
i ts re l at i onsh i p  to MARC are d i scu ssed be l ow. 
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cr i t i ca l  mass  of students to support a new course offeri ng .  New 
courses have been establ i shed i n  phys io l ogy, human anatomy, 
mathemat i cal  bi o l ogy , mathemat ics  for b io l og i sts , and computer 
app l i cat i ons in  the b i o l og i cal  sc i ences . 

In at l east one schoo l , the MARC Honors program provided a mode l 
for the revi s i on of the general curr i cu l um • .  However, as one program 
d i rector noted , d i sc i p l i nary d i vers i ty has made curr icu l um i nnovat i on 
d iff i c u l t .  I t  was h i s  observat i on that many programs started out 
emphas i z i ng curricu l um i nnovat i on on l y  to sh ift the i r  emphas i s  to 
researc h trai n ing i n their renewal app l i cat ions. 

Profess i onal Meet i ngs 

An important facet of the MARC Honors program i s  the opportun ity 
i t  prov i des trai nees to attend profess i ona l meet i ngs. These 
experi ences are s i gn i f i cant st imul i for persona l  as we l l  as 
profess i onal growth. MARC-supported trave l to profess i ona l meet i ng s  
afford s many trai nees the i r  f i r st opportun i ty for trave l away from 
home , and i t  i ntroduces them to the soc i al  as we l l  as sci ent i f i c  
c ha l l enges of a researc h  c areer. 

The maj or i ssue concern i ng profess i onal meet i ngs  i s  how to 
a l l ocate the l im ited trave l resources . There i s  some d i sagreement 
over wh i ch  trave l experi ences are the most benef i c i al to the 
t rai nees . Some program d i rectors fee l that more emphas i s  shou l d be 
pl aced on attend i ng major sci ent i fi c  meet i ng s .  They be l i eve that MARC 
Honors students cou l d  and shou l d  part i c i pate i n  the mai nstream of 
thei r chosen d i sc i p l i nes rather than i n  she l tered MARC envi ronment s. 
Others arg ue that trave l to MARC- or MBRS-sponsored meet i ngs  prov i des 
the students w i th the opportun i ty to part i c i pate in the meet i ngs  
rather then mere ly attend them. 

Researc h  Exposure : Part i c i pati on i n  Fac u l ty Research Projects 

The MARC Honors program offers the trai nees d i rect ,  f i rsthand 
exposure to sc i ent i f i c  researc h .  As facu l ty members read i ly 
acknowl edge , research is  not norma l ly  a part of the sc i ent if i c  
educ at i on of underg raduates . Even on campuses w ith  act i ve 
researcher s ,  i t  takes a spec i al  effort ( l i ke the MARC Honors program) 
to i ntegrate undergraduate studeuts i nto l aboratory researc h .  As one 
student remarked ,  11You can go through a b i o l ogy program here and not 
know what researc h  i s  l i ke . 11 MARC Honors students apprec i ate the 
un i que opportun i ty that the research  exposure affords them. It i s  the 
most frequent ly and cons i stent ly  c i ted benef i t  of program 
parti c i pati on.  

The benef i t s  of 11 hands on 11 l aboratory experi ence have been 
recogn i zed i n  other eva l u at i on s .  I n  a recently  compl eted study of 
preco l l ege mathemat i c s  and sc i ence programs for women and m inor i t i es ,  
Ma l com and associ ates { 1 984) found that i nvol v i ng students i n  the 
11 do i ng of sc i ence and mathemat i c s11 was the primary feature of 
successfu l  programs . 
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MARC Honors trai nees parti c i pate d i rect ly i n  the research  
act i vi t i es of fac u l ty members. They learn l aboratory methods and 
techn i ques from thei r f acu l ty mentors and parti c i pate i n  a broad range 
of researc h act i v i t i es .  

Research  Exposure : Summer Research  Project s 

I nvo l vement i n  research takes p l ace a l l year round , but a 
s i gn i fi cant research experi ence takes p l ace i n  the summer ( u sual ly the 
summer before the sen i or year) . For most student s ,  a summer research 
projec t  i s  conducted off-campus at a maj or research i nst i tut i on .  

Spec i a l  summer programs for mi nor i ty col l ege student s have been i n  
ex i stence s i nce the l ate 1 960s { Ma l com, e t  a l . ,  1 976 ,  and Tri stan et 
a l . ,  1 981 ) . B i omed i ca l  research programs now ex i st at 1 9  i nst i tut ions , 
and reports of the successfu l ach i evements of summer program al umni 
are now beg i nn i ng to appear. Hami l ton { 1 977 ) descri bes the resu l ts of 
a summer program at Oak R i dge Nat i ona l L aboratory that was started i n  
1 971 . Of the 60 summer students who graduated by June 1 976,  23 
entered med i ca l  or dental  schoo l s and 1 8  entered graduate programs 
{ Hami l ton , 1 977 ) . 

The summer researc h  proj ect i s  one of the most val uab l e  parts of 
the MARC Honors program. Students are very enthus i ast i c  about thei r 
researc h  and g i ve very art i cu l ate descri pt i ons of the i r  project s .  Fre
quent ly ,  these l aboratory experi ences have a maj or impact on student s '  
career goal s or research i nterests . At the MARC Student Sympos i um ,  a 
trai nee noted that "our schoo l i s  not very we l l  equ i pped and I d id n ' t  
l i ke researc h .  The [summer) experi ence at Gal veston changed my 
att i tude towards researc h . " Students  are often exposed to techn i ques 
and areas of research not avai l ao l e  back  at the i r  home campus . 

Tra i nees who trave l to other campuses for thei r summer research  
proj ects report personal  as  we l l  as  i nte l l ectua l  growth .  Increased 
se l f-conf i dence i s  a frequent ly ment i oned resu l t  of the off-campu s 
summer researc h  experi ence . In the words of one MARC Honors tra i nee : 
"When we were here on campu s ,  we knew very l i tt l e .  When we went away,  
we began to work on our own . Now that we are back , we are more 
i ndependent . Th i s  i ndependence i s  out s ide the l ab ,  too . Once you 
l earn to make cho i ces for yourse l f ,  i t ' s  hard to stop . "  

Whi l e  a l l MARC Honors prog rams have a summer research  component , 
not a l l of the schoo l s  send the i r  students to other i nst itut i on s .  
Facu l ty members at the more research-or i ented schoo l s are d i v ided over 
whether or not to keep students on campus for the summer. Facu l ty 
members often i nvest substant i a l amounts  of t ime tra i n i ng thei r MARC 
Honors students i n  l aboratory techn i ques . Havi ng a student work i n  
the l ab through  the summer can be parti a l  repayment for the mento r ' s 
i nvestment . At the same t ime , facu l ty members apprec i ate the amount 
of persona l and i nte l l ectual growth that the students experi ence as 
t he resu l t  of an off-campus  researc h exper i ence . One MARC facu l ty 
member expressed the d i l emma d i rect ly : 
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We are one of t he campuses where a l l of t he f acu l ty 
are researc hers . Students who l eave forego the 
poss i bi l i ty of a pub l i shed paper due to the 
i nterrupt i on .  Some students who l eave get the benefi t 
of a maturi ng experi ence . Not a l l student s need to go 
away. I l ost one of my best student s throug� 
pl acement at a l ab across  town.  But what cou l d  I do? 
They had better equ ipment t han I d i d .  

S ome  MARC facu l ty members are uncerta i n of the type of experi ence the 
student w i l l  rece i ve at another s i te,  and are re l uctant to gamb l e  when 
a l aboratory of known qual i ty i s  avai l ab l e  on campu s. Several facu l ty 
members c i te the advantage to the student of cont i n uous ,  un i nterrupted 
work on a s i ng l e  proj ect . One f acu l ty member po i nted out that one of 
her students i s  the coauthor of an art i c l e  i n  a major profess ional  
journa l .  Th i s  opportun i ty wou l d  have been l ost had the student gone 
to an off-campus l aboratory for h i s  summer research experi ence. 
Another facu l ty member reported a s imi l ar experi ence : 

I 'm very much i n  favor of students goi ng away. But 
one of my students stayed and that turned out to be a 
tremendous benef i t  to me as a profess i ona l .  Our work 
l ed to co l l aborat i on w i th a nat i ona l ly  known 
sc i ent i st. For me , th i s has been very fru i tfu l  as a 
teacher and as a researcher. 

Adm i n i strat ive Processes 

Prog ram D i rectors and MARC Facu l ty Members 

One important feature of MARC Honors programs i s  the enormous 
effort put forth by the prog ram d i rectors. At very l i tt l e  
compensat i on ,  and often at a cost to other aspects of the i r  careers , 
they devote substant i al port i ons of the i r  t ime to the MARC Honors 
program. The program serves as a focal  poi nt for facu l ty members • 
personal commitment and dedicat i on to the educat i onal  needs of 
mi nori ty students. I n stances were repeated ly descri bed where facu l ty 
members ass i sted trai nees strugg l i ng w i th personal or f i nanc i a l  
prob l ems .  MARC Honors programs draw upon the enthus i asm of the 
part i c i pat i ng facu l ty members. The resou rces of the MARC Honors 
program i ncrease the fl exi b i l i ty of the facu l ty i n  the i r  efforts to 
advance the sci ent i f i c  careers of mi nor i ty-group student s. 

Departmental  Compos i t i on 

The MARC Honors program i s  an i nterd i sc i p l i nary program. The 
departments part i c i pat i ng i n  a g i ven campus program are the resu l t  of 
arrangements made at each  i nst itut i on. Except for the un iversal 
presence of b i o l ogy departments , there i s  no prescri bed pattern. 
Chem i st ry departments are frequent part i c i pants fol l owed by sma l l er 
numbers of psycho l ogy , mathemat i c s ,  and phys ics  department s. 
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There are several advantages to  the i nterd i sc i pl i nary compos i t i on .  
I t  provi des the students w ith  a broad exposure to b i omed i ca l  research 
and opens the MARC Honors program to a l arger group of student s than 
wou l d  be poss i b l e  with  a s i ng le-d i sc i p l i ne program. The vo l untary 
nature of departmental part i c i pat i on a l so i nsures that the program i s  
not he l d  back  by l ess  enthus i ast i c  departments .  

For the mo s t  part , t he i nterd i sc i p l i nary ori entat i on works we l l .  
Few prob l ems are noted by facu l ty or students. Students frequentl y  
remark that they appreci ate t he exposure to new d i sc i pl i nes ,  new 
researc h methods , and new l aboratory techn i ques that the MARC Honors 
program offers them. Prob l ems w ith the i nterd i sc i pl i nary structure 
are concentrated among students  from d i sc i p l i nes other than b i o l ogy or 
chem i stry .  For these student s ,  the rat i o  of fami l i ar to u nfami l i ar 
materi al  i s  probab ly sma l l er than for the more mai nstream b i o logy and 
c hemi stry student s .  

Computer sc i ence students are among the least enthu s i ast i c  about 
the i r  MARC project s .  Severa l report that the i r MARC work was 
unre l ated to the i r  career goa l s .  Undergraduates i n  some d i sc i p l i nes 
may not have the preparat i on to work as peers w ith  bi omed i ca l  
researc hers and may be  absorbed i nto proj ects i n  a serv i ce or support 
ro l e .  Comments made by computer sci ence trai nees i l l u strate some of 
t hese peri l s : 

My experi ence was more of an ass i stantsh i p work i ng 
w i th a stat i st i c i an on a b i omedica l  research projec t. 
Our l imi ted background i n  b i o l ogy was a l im itat i on. 
As far as any research  on my own , that was pract i c a l ly 
n i l .  

* * * 
Our research i nterests are l ess  we l l  deve l oped because 
we have been work i ng outs ide  our f i e l d  rather than i n  
computer sci ence . 

* * * 
My project was an offshoot of a c l ass project . I 
bas i cal ly went off on my own and worked tri a l  and 
error.  

Admi n i strat i ve Support 

The amount of support that MARC Honors programs rece i ve from the i r  
i nst i tut i ons vari es great ly. Some prog rams rece i ve add it i ona l funds  
from the u n i vers i ty .  At one schoo l , the un i vers i ty pays for the 
teach i ng of noncred i t  revi ew courses estab l i shed spec i a l ly for MARC 
Honors students wh i l e other schoo l s  i nd i rect ly support the MARC Honors 
prog ram by mai ntai n i ng equ i pment purchased w ith  MARC or MBRS fund s .  
I n  most cases , however,  the MARC Honors program provi des more 
ass i stance to the genera l u n ivers i ty commun i ty than i t  rece i ves . On 
campuses where 0 Seed money" for research is not avai l ab l e ,  MARC 
equ i pment purchases enab l e  new facu l ty to i n it i ate  a research 
program. The ex i stence of a MARC Honors program and the opportun ity 
to qual i fy for MARC Honors trai neesh i ps i s  a l so used to he l p  attract 
new students to campus. 
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Recru i tment 

Programs use a vari ety of methods to recru i t  prospect i ve MARC 
Honors trai nees. Wh i l e  forma l mechan i sms ( campus  newspaper 
advert i sements , posters , and c l assroom announcements ) are u sed , 
i nformal procedures tend to be most effect i ve .  A l arge port i on of t he 
MARC Honors tra i nees i nterv i ewed dur i ng the s ite  v i s i ts  reported 
l earn i ng about the program from fri ends and c l assmates. Facu l ty 
members are the second most common channel of recru i tment. The 
dependence on i nformal mechan i sms ref l ects the soc i al  patterns on many 
campuses. Programs on 11 commuter campuses11 are at a d i sadvantage i n  
reach i ng student s. Some program d i rectors obta in  l i sts  of students 
meet i ng the e l i g i b i l i ty cr iter i a from the reg i strar and approach these 
students about applyi ng to the MARC Honors program. 

Fund i ng uncertai nty a l so hand i caps the recru i tment efforts of the 
program d i rectors. When exact fund i ng leve l s are not known,  program 
d i rectors must chose between overrecru i t i ng or underrecru i t i ng. The 
sudden avai l ab i l i ty of fund i ng at the l ast mi nute rai ses another 
d i l emma : program d i rectors must dec i de whether to 11 f i l l  s l ots 11 or 
al l ow pos it i ons to remai n vacant due to the absence of more des i rab l e  
c and idates. 

Student Popu l at i ons 

Recru i tment success i s  hampered more by the s i ze of the poo l of 
e l i g i b l e  students than by the strateg i es emp l oyed by prog ram 
d i rectors. The schoo l s  vary enormous ly i n  the number of students 
e l i g i b l e  for MARC Honors trai neesh i ps ; the n umber of trai nee pos it i ons 
at eac h  i nst itut i on has l ess vari at ion .  Sma l l er schoo l s have more 
d i ff i cu l ty l ocat i ng e l i g i b l e  student s .  Some of these sc hool s have 
been fac i ng dec l i n i ng enro l lments as a resu l t  of demographi c trends 
and schoo l  deseg regat i on. At some of the sma l l e r, trad i t i onal ly 
m i nori ty i nst i tut i ons ,  the ex i stence of a MARC Honors program i s  used 
to he l p  attract new students to the co l l ege . 

MARC Honors programs p l ay a spec i al  ro l e  at these schoo l s. 
M i nor i ty i nst i tut i ons have a l ways had a un i que ro l e  i n  the trai n i ng of 
mi nori ty sc i ent i sts. Jay ( 1 977 ) descri bed the prof i le  of the 
11 typ i ca l " b l ack sci ent i st as southern born w ith a baccal aureate degree 
from a h i stor i cal ly  b l ack  i nst itut ion and then a doctorate from a 
maj or i ty i nst i tut i on. G i l ford and Snyder ( 1 977 ) exami ned the 
undergraduate i nst itut i ons of b l acks rece iv i ng doctorate degrees i n  
the l i fe sci ences from 1 973 to 1 976 .  Every one of the 20 h i g hest 
rank i ng undergraduate i n st i tut ions  was predomi nant ly b l ack. 
Recogn i z i ng th i s  re l at i onsh i p  between m i nor i ty i nst i tut i ons and 
m i nori ty doctorate rec i p i ents , severa l  stud i es have recommended the 
enhancement of the sci ence curricu l a  at these i nst i tut i ons ( Mel n i c k ,  
1 9 77 , and Nat i onal  Advi sory Committee o n  B l ack H i gher Educat ion and 
B l ack Co l l eges and Un i vers it i es ,  1 9 79 ) . 

One program d i rector suggested that the student s served by MARC 
Honors programs at h i stori ca l ly  mi nor i ty schoo l s recei ve more exposure 
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to sc i ent i f i c  research than mi nor i ty students  attend i ng major researc h  
un i vers i t i es because mi nor ity students  a t  m i nor ity i nst itutions are 
more l i ke ly  to be i nteract i ng w i th researchers .  Combi n i ng th i s  
envi ronment w i t h  access to researc hers and l aboratori es at more 
aff l uent s i tes through  the summer p l acements ,  the MARC Honors programs 
provide  a uni que serv ice at sma l l er,  trad i t i ona l ly mi nor i ty schoo l s. 

C l i n i ca l  Careers 

I ncreas i ng the number of mi nor i ty group members pursu i ng research 
careers i n  the bi omed i cal  sci ences i s  the primary object i ve of the 
MARC Honors program. Th i s  obj ect ive i s  comp l i cated by the 
attract i veness of careers i n  the hea l th profess i on s .  These 
profes s i ons  have a c l ear ly  recogn i zed statu s .  ( One program d i rector 
reported that h i s  i nst i tut i on was cr it i c i zed by its  a l umni because too 
many of i t s  graduates went on for Ph. O. s rather than M. D. s. ) The 
exc l u s i on of student s w ith career goal s i n  the hea l th profess i ons 
requ i res MARC Honors programs to somet imes pass over br i ght and 
promi s i ng sc i ence student s. Program d i rectors report that trai nee 
pos i t i ons  somet imes went unf i l l ed because the best cand idates for them 
seemed l i ke ly  to pursue a med ica l  degree. 

G i ven the des i rab i l i ty of MARC Honors tra i n i ng- - i n  add i t ion to the 
f i nanc i a l  rewards ,  MARC trai n i ng i s  popul arly seen as enhanc i ng 
c hances for med ical  schoo l admi ss i on--there i s  an i ncent ive to 
downp l ay c l i n i cal  asp i rat i ons i n  the app l i cat i on peri od .  The most 
stra i ghtforward students p l ace themse lves at a d i sadvantage rel at ive 
to the i r l eS$ cand i d  c l assmates.  Facu l ty members at d i fferent MARC 
Honors programs m� a l so d iffer i n  the degree to wh i ch they probe the 
career p l ans  of MARC Honors app l i cant s. The percentage of MARC Honors 
trai nees vo i c i ng p l ans for c l i n i cal  careers vari es across  schoo l s ,  
suggest i ng vari at i on across programs i n  wi l l i ngness or abi l i ty to 
exc l u de student s i nterested i n  the heal th profess i ons. 

Several MARC Honors program d i rectors argued that exposure to 
researc h  m ight a l ter the p l ans of the asp i r i ng hea lth  profess iona l . 
Th i s  po i nt was made very dramat i ca l ly  dur i ng one s ite vi s i t .  Al l f i ve 
of the members of the b i o l ogy facu l ty had ori g i na l ly p l anned medi ca l  
careers but sw itched after hav i ng been exposed t o  l aboratory 
researc h .  The MARC Honors program may be pass i ng over some of the 
best sci ence students--students who may become attracted to 
researc h--because of the i r  i n i t i a l i nc l i nat i on to attend med i ca l  
schoo l .  

Severa l MARC Honors program d i rectors c l ai m  that the i r  a l umn i who 
go on to c l i n i cal  or profess i ona l programs wi l l  become c l i n ica l  
researc hers. Others add that they w i l l  become better c l i n i c i ans 
because  of the i r  research exposure. I n  the word s of one program 
d i rector : 

MARC makes a l l the students more researc h ori ented , 
regard l ess  of other factors. MARC students wou l d  be 
better prepared as phys ic i ans and have a greater 
appreci at i on of research  than the normal student s. 
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F acu l ty members are we l l  aware of the grow i ng concern over the number 
of c l i n i cal  researc hers and of the efforts underway to i ncrease the i r  
numbers .  I n  recent years , there seems to b e  a greater wi l l i ng-
ness to accept students w ith  p l ans to attend profess i ona l schoo l s.  
I ncreas i ng ly ,  students w ith p l ans for med i ca l  schoo l are be i ng 
accepted as MARC Honors tra i nees on the grounds that they are 
prepar i ng for an M . D . /Ph . D .  program or because they p l an a career i n  
c l i n i cal  research. One d i rector stated that he te l l s  app l i cants with 
p l ans to attend profess i onal schoo l s that they have a l ower pri or i ty 
than those students seek i ng a Ph . D .  

MARC and MBRS 

Another N I H  program, the M i nori ty B i omed i cal  Researc h  Support 
(MBRS) prog ram, was created to i ncrease mi nority student , facu l ty ,  and 
i nst i tuti ona l  i nvo l vement i n  b i omed i ca l  researc h. Underg raduate 
students part i c i pate i n  MBRS as emp l oyees on facu l ty research 
proj ects . I n it i al ly  cal l ed the M i nority B i omed i cal  S upport ( MBS ) 
prog ram, the f i rst awards were made i n  1 972 . Al l but n i ne of the MARC 
schoo l s  have MBRS programs or are affi l i ated w itn i nst i tuti ons hav ing  
MBRS programs . 

Students occas iona l ly move from one program to the other. S i nce 
the MARC Honors program funds  on ly jun i ors or sen i or s ,  some i nsti tu
t i ons  fund promi s i ng freshmen and sophomores on MBRS .  Students with 
p l ans for careers i n  the health profess i ons are not exc l uded from the 
MBRS prog rams , and scnoo l s sometimes move students between MARC and 
MBRS as the i r  p l ans sh i ft from c l i n i ca l  to research careers or vi ce 
versa .  Occas i ona l ly MBRS i s  u sed to fund a student who shows strong 
potenti a l , but whose grade poi nt average i s  be l ow the 3. 0 requi red for 
the MARC Honors program . 

I n st ituti ons  vary i n  the degree of i nterconnecti on between MARC 
Honors and MBRS . At some schoo l s ,  the MARC and MBRS grant ho l ders are 
the same i nd i vi dual . I n  some cases , the programs funct i on as a s i ng l e  
ent i ty d i ffer i ng on ly i n  student se l ecti on cr iteri a and fund i ng 
arrangements. Recru i tment , semi nars , researc h  proj ects,  and 
extracurri cu l ar acti v iti es are shared , and l i ttl e d i sti ncti on i s  made 
between MARC Honors and MBRS act iv it ies. At other schoo l s , the two 
programs operate as fu l ly d i st i nct un its w ith separate admi n i strat i ve 
structures and separate program act i vi t i es. They may cooperate 
i nformal ly,  referri ng student s to the program for wh i c h  they are most 
su i ted i n  terms of grade poi nt averages and career goal s ,  or they may 
operate i n  comp lete i ndependence of one another. 

Regard l ess  of the degree of forma l cooperat i on between the pro
grams , MARC Honors programs bu i l d  upon a pre-ex i st i ng MBRS foundat i on .  
Equ i pment purc hased under MBRS grants  and facu l ty researc h supported 
by MBRS grants prov ides a base that i s  essenti al  for the MARC Honors 
prog rams. Th i s  i s  part i cu l arly true for the l east deve l oped 
i nst i tut i on s .  At these schoo l s ,  most ( i f  not a l l ) of the research 
act iv i ty is  supported by MBRS. If i t  were not for MBRS,  the researc h  
envi ronment necessary for the MARC Honors program wou l d  not b e  present 
at many program schoo l s. 
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Program Outcomes and Accompl i shment s 

Student-F acu l ty I nteract i on 

The importance of ro le  mode l s  i n  i ncreas i ng the number of minor i ty 
sc i ent i sts and professi onal s has been noted by severa l researchers 
( Malcom et a l . ,  1 976;  Green , 1 976 ; Ashe , 1 978 ; and Murp hy and McNai r ,  
1 98 1 ) . More recent ly,  Thomas ( 1 984 ) found that co l l ege students 
major i ng i n  the sc i ences were more l i ke ly to have had ear l i er 
encounters w i th ro le  model s who were sci ent i st s ,  eng i neers ,  doctors,  
or l awyers . Rev i ewi ng severa l stud ies of the career c ho i ces of 
m i nor it i es and women,  Thomas suggested that mi nor it i es and women 
c hoose some f i e l d s  over others because adequate representat i on of 
women and mi nor it i es i s  re l ated to a percept i on of l ess d i scrimi nat i on 
and greater opportun i ty for advancement . The shortage of m i nor ity 
sci ent i sts and mentors may do more than j u st dampen asp i rat i on s .  
B l ac kwel l ( 1 981 ) noted that the importance of personal  references i n  
academi a ( the 11o l d  boy network 11 ) tends  t o  work agai nst mi nor i ty 
students ,  espec i al ly those from m i nor i ty i nst itut i ons .  

The MARC Honors program i s  a n  important veh i c l e  for encourag i ng 
and enhanc i ng student-facu l ty i nteract i on .  Th i s  i s  a part i cu l ar ly 
important part of the MARC Honors experi ence at newer and l arger urban 
i nst i tut i ons . Students get to know facu l ty members on a personal  
bas i s . As one student remarked , 11I  used to go home r i ght after 
c l ass . Now I spend t ime in the l ab .  I get to know what the 
professors are l i ke . ..  Another student noted that the 11ro l e  mode l 
impact of MARC i s  important . I t  enab l es u s  to see members of our own 
ethn i c  group as sci ent i st s .  Success does not seem so formidab l e  . .. 
The l i fe of a researc her i s  demyst i f i ed ; t ra i nees are ab l e  to i dent i fy 
w i th the i r  mentors and come to appreci ate the benef its  and 
attai nab i l i ty of a researc h career . Students rece i ve encouragement 
from the facu l ty and learn that they are wanted , that the wor l d  of 
researc h  i s  open to them .  

Pub l i cat i ons 

The pub l i cat i on of researc h f i nd i ngs i s  a major accompl i shment for 
an undergraduate student . At a lmost every i nst i tut i on v i s ited ,  MARC 
Honors students are coauthori ng sc i ent i f i c  papers and present ing  the i r 
work at sc i ent i f i c  meet i ng s .  Ach i evement s of th i s  leve l  are found 
on ly among MARC Honors and MBRS students at the schoo l s  v i s ited . One 
facu l ty member reported that two of her MARC Honors undergraduate 
students w i l l  be present i ng the i r  work at a nat i onal  meet i ng of a 
sc i ent i f i c  soc i ety , the f i rst undergraduates i n  the h i story of the 
soc i ety to do so. 

Awareness of Researc h  and Research  Careers 

MARC Honors programs ,  by v i rtue of the i r  v i s i b i l i ty and prest i ge ,  
have i ncreased the awareness of researc h  careers on campus and have 
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enhanced the esteem i n  wh ich  they are hel d .  One program d i rector 
reported a s i gn i f i cant i ncrease i n  the number of students w i th 
research or ientat i ons s i nce the estab l i shment of the MARC Honors 
program. 11The knowl edge that MARC has graduate school goa l s has 
i ncreased i nterest i n  graduate schoo l . '' Another program d i rector 
observed that 11 0ver 90 percent of our b io l ogy and chemi stry majors are 
premed . MARC students have done a l ot to d i spe l  the v i ew that 
graduate school  i s  l ess  prest i g i ous than med i cal  schoo l . ..  

At newly estab l i shed un i vers i t i es ,  the MARC Honors program 
prov i des a nuc l eus for the deve l opment of a 11 Sc i ence subcu l ture . .. At 
urban school s i t  he l ps the tra i nees to break out of the commuter 
pattern and fac i l i tates an academ ic  env i ronment s imi l ar to that found 
on res i dent i a l campuses . The impersona l  atmosphere of the urban 
campus i s  transcended . The tra i nees l earn from each other and hel p to 
soc i a l i ze one another i nto the norms and pract i ces of sci ence . The 
i mpact has spread beyond the MARC Honors tra i nees and at severa l 
school s , facu l ty members report a greater i nterest i n  research  among 
nonMARC students . Sc i ent i f i c  honor soc i et i es on two campuses rece i ved 
new energy as a resu l t of the enthus i asm for sc i ence scho l arsh i p  
generated by the MARC Honors program. 

The trai neesh i p  a l so g i ves the student a spec i a l status , an 
i dent i ty on campus .  The MARC Honors tra i nees at some schoo l s  form an 
i dent i f i ab l e group and rece i ve recogn i t i on from the i r peers for be i ng 
part of an academic  e l i te .  Th i s  re i nforces the i r  i dent i ty as future 
sc i ent i sts . The presence of MARC Honors students i n  the c l assroom 
prov i des nontrai nees wi th a standard of performance and st i mu l ates a 
heal thy compet i t i on among the students .  

The Demand for MARC Honors Students 

One i nd i cator of the succes s of the MARC Honors program i s  the 
h i gh l eve l of demand for MARC tra i nees . At the MARC Schol ars 
Conference , the trai nees are bes i eged by recru i ters from dozens of 
major researc h un i vers i t i es .  MARC program d i rectors a l so report that 
they are approached w i th i nqu i r i es about the i r tra i nees from graduate 
schoo l s .  

Fe l l owsh i p  opportun i t i es a l so seem abundant for former MARC Honors 
trai nees . A MARC predoctoral fe l l owsh i p program ( separate from the 
Honors Undergraduate Research  Trai n i ng Program) was estab l i shed by 
N IH. Recent ly,  there has been some concern expressed over the smal l 
number of app l i cants . Many of the program d i rectors attr i bute the l ow 
l eve l of predoctora l fel l owsh i p app l i cat i ons  to the success i n  gett i ng 
MARC Honors students i nto the educat i on ma i nstream .  Graduate school s 
offer f i nanc i a l support to the MARC Honors graduates as part of thei r 
recru i tment effort . G i ven the success experi enced by the trai nees i n  
securi ng the i r own predoctora l fund i ng ,  many program d i rectors support 
the i dea that some of the funds current ly  earmarked for predoctoral  
fel l owsh i ps be  used to fund more undergraduate trai nees . 

There i s  a l so a heal thy compet i t i on for MARC Honors students among 
the l arge ( and growi ng ) number of school s that run summer trai n i ng 
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programs for mi nor i ty student s .  Professor Vi ctor Rodwe l l ,  d i rector of 
a summer i nst i tute at Purdue Un i vers i ty,  has comp i l ed a l i st of 1 9  
such  prog rams . Another 1 1  programs are i n  the p l ann i ng stages . These 
summer i nst itutes are not funded by MARC , yet MARC Honors programs are 
a major source of part i c i pant s .  The wi l l i ngness of so many i nst i tu
t i ons to i nvest i n  the tra i n i ng of MARC Honors student s may be seen as 
a pos it i ve ref l ect i on on the qua l i ty of the trai nees . Program 
d i rectors al so report a strong i nterest from the bus i ness commun ity i n  
prov i d i ng summer i nternsh i ps for MARC Honors trai nees .  

I n st i tut i onal  L i nkages 

The MARC Honors program h as he l ped to l i nk teachers and researchers 
at grantee i nst i tut i ons to co l leagues on other campuses .  Funds to 
bri ng i n  outs ide  l ecturers have reduced the profess i onal  i so l at ion of 
facu l ty members at many MARC Honors campuses . At one i nst i tut i on,  a 
new course taught by facu l ty members from a nearby un i vers i ty and pai d 
for by MARC Honors funds  produced greater professi ona l contact between 
the facu l ty members of the two schoo l s  and resu l ted i n  the opportun ity 
for students at the MARC schoo l to use soph i st i cated sci ent i f i c  
i nstruments a t  the other i nst i tut ion .  The Annual  Student Sympos i um 
and Program D i rectors Meet i ng al so provi des the opportun i ty for the 
facu lty members to d i scuss the i r  tra i n i ng act i v i t i es and to compare 
experi ences .  An organ i zat i on of MARC Honors program d i rectors has 
evo l ved from these meet i ngs , and a news l etter has been estab l i shed to 
exchange i nformat i on about trai n i ng act i v it i es .  

Va l u ab l e  persona l  and profess i ona l  contacts are a l so made duri ng 
the summer research programs . The off-campus summer research  
experi ences al so serve a s  a n  ai d to  graduate schoo l admi ss i on and 
recru i t i ng . The summer proj ect i s  an opportun i ty for both students 
and graduate programs to take a c l ose l ook at each  other. I n  add i t i on 
to the u sefu l contacts made by i nd i v i dua l students i n  summer research 
programs, facu l ty members at  l ess estab l i shed schoo l s expressed the 
be l i ef that the MARC summer p l acement s broke down stereotypes of thei r 
i nst i tut i ons  and enhanced the i r  school ' s reputat i on i n  w i der 
sc i ent i f i c  c i rc l es . 

I n  some cases , re l at i onsh i ps estab l i shed by student s on the i r  
summer projects have l ed t o  contact s between facu l ty members of the 
MARC and the summer i nst i tut i ons . Severa l of these contacts have been 
very benefi ci al to the research act i v it i es of MARC Honors facu l ty 
members . One program d i rector reported that , as  a resu l t  of summer 
program exposure to MARC Honors trai nees from h i s  schoo l , a facu l ty 
member from a major researc h  i nst i tut ion has dec i ded to come to the 
program d i rector ' s  schoo l to teac h  for a semester. 

Conc l u s ions  

The MARC Honors Undergradu ate Research Tra i n i ng Program has  
produced a d i verse array of t ra i n i ng programs adapted to the un ique 
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needs of the rec i p i ent i nst i tut i ons and thei r students .  MARC Honors 
fund i ng ( often i n  conjunct ion w ith  MBRS resources ) fac i l i tates and 
enhances the research trai n i ng efforts of facu l ty members and program 
d i rectors . Guest speakers are brought to campus,  l aboratory equ i pment 
i s  purchased , new courses are deve l oped , and i nst i tut i ona l l i nks  are 
forged . I n  add it i on to an enhanced sc i ence curr i cu l um,  the MARC 
Honors trai nees recei ve d i rect ass i stance i n  the i r  purs u it of sci ence 
c areers : st i pends,  l aboratory exper i ence , c l ose contact w ith  
researcher s ,  and exposure to profess i ona l sett i ngs ( semi nars ,  
conferences , and meet i ngs) . 

The MARC Honors tra i nees are very enthus i ast i c  about the research 
experi ence they gai n  as a part of the MARC Honors prog ram. Many 
students cred i t  the researc h exposure as the ch i ef detenmi nant of 
the i r  dec i s i on to pursue a research career.  Work i ng on a one-to-one 
bas i s  w ith  a facu l ty member, the trai nees were ab l e  to see the 
attract i ons  and des i rab i l i ty of a research career .  

Fac u l ty members are a l so enthus i ast ic  about the MARC Honors 
program because i t  makes research a part of the undergraduate sci ence 
curr i cu l um . They see the work of the MARC Honors trai nees ( both i n  
the l aboratory and i n  the c l assroom) a s  prov id i ng a model for the 
other students .  The MARC Honors program he i ghtens the v i s i b i l i ty and 
prest i ge of sci ent i f i c  research on many campuses and promotes a new 
i nterest i n  sc i ence that extend s beyond the trai nee popu l at i on . 

I n  add it i on to the test imony of students and facu l ty ,  there are 
other i nd i cators of the success of MARC Honors tra i n i ng efforts . 
Trai nees are coauthori ng pub l icat i ons  based on thei r research.  Th i s  
had not been the case at these i nst i tu t i ons before the i n i t i at ion of 
the MARC Honors program. The demand for MARC Honors students ( who are 
sought out by summer program d i rectors and graduate schoo l recru i ters) 
i s  further ev i dence of the qua l i ty of the trai nees .  

There are , however, some unreso l ved quest i ons about program 
e l i g i b i l i ty and program act i v it i es . The locat i on of the summer 
researc h  exper i ence i s  an import ant i ssue . The most cruc i al i ssues 
concern who i s  to be trai ned .  Some students in f i e l ds other than 
b i o logy and chemi stry are not we l l  i ntegrated i nto research 
act i v it i es . At the present t ime there are wide  vari at i ons across 
programs i n  the admi ss i on of preprofess i ona l  students .  
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5 .  SURVEY OF FORft£R MARC HONORS TRAI NEES 

A survey of fonmer MARC Honors tra i nees was 
conducted to co l l ect data on educat i onal  and career 
ach i evements .  Over three-fourths  of the respondents 
reported hav i ng attended graduate or profess i onal 
schoo l s i nce l e av i ng the MARC Honors program. Nearly  
one-ha l f  of the  respondents ( 47 . 6  percent ) were 
current students i n  doctora l programs or ho l ders of 
doctorate degrees . Another 1 5 . 1  percent were 
current ly enro l l ed i n  master ' s  degree programs . A 
l arge fract i on of the respondents ( 35 . 7  percent ) 
expected to be i n  researc h  careers at age 35 . 

Not a l l of the respondents are l i ke ly to enter 
researc h  careers . Many of the fonmer tra i nees i n  
doctoral programs are seek i ng profess i onal degrees 
( most often M . D . degrees ) . Th i rteen percent of the 
students i n  professi ona l doctorate programs expected 
to be i n  researc h  careers at age 35 . 

The former MARC Honors trai nees reported a h i gh  
l eve l of sat i sf act i on w ith  a l l program act i v i t i es .  
Research exposure and c l ose contact  w i th facu l ty 
members were acknowl edged as espec i al ly  s i gn i f i cant 
benef its  of program part i c i pat i on .  

Des i gn and Methodol ogy 

The primary purpose of the survey of former MARC Honors trai nees 
was to co l l ect data on educat i ona l and career ach i evements . Secondary 
object i ves were to ascerta i n the trai nees ' exposure to the vari ou s 
e l ements of the MARC Honors program ( e . g . , on-campus research ,  
off-campus summer researc h ,  spec i a l  sem i nars ,  and attendance at 
sc i ent i f i c  meet i ngs ) and to obtai n  the students '  eva l u at i on of these 
program component s .  

The quest i onnai re was drafted i n  Marc h  1 984 and o n  March 1 6  a 
pretest was conducted us i ng n i ne current MARC Honors trai nees at 
Howard Un i vers ity .  Rev i s i ons were made,  and cop i es of the rev i sed 
quest i onnai re were sent to the members of the Commi ttee on Nat i ona l 
Needs for B i omed i cal  and Behav i ora l R esearc h Personne l . Comments made 
by the commi ttee members at the May 1 1 ,  1 984 meet i ng were i ncorporated 
i nto the quest i onnai re .  
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In accordance with  the prov i s i ons of the Paperwork Reduct i on Act 
( 5 CFR 1 320 ) , a request for survey c l earance was prepared , and the 
quest i onnai re a l ong w ith support i ng documentat i on were submitted to 
N I H  for transmi ss i on to the Off i ce of Management and Budget ( OMB) . On 
September 1 7 , 1 984, OMB approved the survey of former MARC Honors 
tra i nees subj ect to mod if i cat i ons  on two survey i tems . These 
mod if i cat i ons were made . (A copy of the survey i nstrument and the 
cover l etters that accompan i ed the quest i onnai re are presented i n  
Append i x  C . ) A request for permi ss i on to survey a compari son group of 
nonMARC sc i ence graduates at MARC Honors schoo l s . was not approved by 
OMB . l 

Mai l i ng addresses for the former tra i nees were obtai ned from MARC 
Honors program records at N I H .  Address i nformat i on was al so obtai ned 
from MARC Honors program d i rectors and from a l umn i off i ces at 
part i c i pat i ng i nst i tut i on s .  The exami nat i on of the MARC Honors 
program f i l es yi e l ded the names and addresses of 821 former tra i n ees . 
These were a l l of the t rai nees who graduated or l eft the program pri or 
to August 1 984 . I n  the case of current trai nees , est imates of 
graduat i on dates were made . The dec i s i on to study 11ex i t  cohorts 11 was 
based on the i n i t i al p l an to match MARC Honors tra i nees w ith  nonMARC 
sc i ence graduates from the same i nst i tut i on .  

Survey Procedures 

The i n it i a l  wave of quest i onnai res was mai l ed on November 1 4 , 1 984 
to the addresses provi ded by the program d i rectors .  S i nce many 
prog ram d i rectors mai nta i n  c l ose contact w i th the i r former trai nees,  
addresses obtai ned from the program d i rectors (when avai l ab l e ) were 
g i ven the h i g hest pri or i ty.  When unde l i verab l e quest i onnai res were 
returned to the NAS, t hey were remai l ed to the next pr i or i ty address . 

The response rate for the f i rst mai l i ng was very low , and a major 
effort was made to ver i fy the addresses for the second mai l i ng . 
Te l ephone d i rectori es and d i rectory ass i stance were used to determi ne 
i f  a person w ith  the same l ast name was l i sted at the g i ven address .  
Ver i f i ed addresses were g i ven pri or i ty over unver i f i ed addresses .  The 
second mai l i ng was done over a two-week per i od beg i nn i ng January 8, 
1 985 . 

l OMB contended that 11 the study des i gn d id not prov ide  for adequate ly 
match i ng MARC Honors trai nees w i th a popu l at i on of l i ke character i s 
t i cs . •• The study des i gn cal l ed for se l ect i ng a compar i son group from 
the popu l at i on of honors student s i n  the same department s , schoo l s ,  
and graduat i on cohort s a s  the t ra i nees . Any d i fferences i n  measured 
attri butes ( e . g . , grade po i nt average) were to be subj ect to stat i s
t i cal cont ro l s or restri cted compari sons . The commi ttee ' s staff 
chal l enged the OMB dec i s i on .  However, g i ven the l ength of t ime between 
the ori g i nal  submi ss i on of · c l earance mater i al s  and an OMB ru l i ng ,  i t  
was determ i ned that a formal  appeal  of the dec i s i on was not feas i b l e .  
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Efforts to track the addresses of former trai nees cont i nued . I n  
January 1 985, t he program d i rectors were recontacted and asked for 
ass i stance i n  ver ifyi ng or updat i ng the addresses . These data were 
used for a f i nal  round of address searc hes conducted pri or to the 
th i rd mai l out . 

I n  February , phone ca l l s  were made u s i ng the phone numbers 
obtai ned i n  the ver if icat i on process .  If the former trai nee was 
contacted , h i s or her part i c i pat i on i n  the survey was requested . 
Forward i ng i nformat i on was sought i n  cases where the trai nee had moved . 
The thi rd and f i na l  mai l i ng took p l ace i n  Marc h 1 985.  

Response Rate 

Nearly two-thi rds  of the former MARC Honors trai nees ( 65 . 0  
percent ) returned thei r quest i onnai res .  A compari son of the 
attri butes of survey respondents to those of nonrespondent s can 
provide  a perspect i ve on the adequ acy of the survey response rate . 
Data  on program part i c i pat i on from N I H  t rai n i ng records and tra i nee 
grade po i nt averages ( GPAs ) from the MARC Honors grant renewa l 
app l i cat i ons can be u sed for th i s purpose . 

Almost a l l of the d i fferences between respondents  and 
nonrespondents were mi nor. The most recent t rai nees were s l i ghtly  
more l i ke ly to respond than the l es s recent program part i c i pants 
(Append i x  0 ,  Tab le 0 . 1 ) . These d i fferences were sma l l ,  and the 
response rates for four of the seven entry cohorts  were w ith i n three 
percentage poi nts of the grand mean . L arge devi at i ons from the 
overal l mean ( 1 5  percentage poi nt s ) were found on ly i n  the f i rst and 
l ast cohort s .  There was on ly  a s l i ght d i fference i n  the GPA of 
respondents and nonrespondent s . The mean GPA of respondents was 3 . 33 
wh i l e  that of the nonrespondents was 3 . 1 8  ( Appena i x  0 ,  Tab l e  0 . 2 ) . 
Respondents spent an average of 1 6 . 5  months on the trai n i ng grant 
whi l e  nonrespondents averaged 1 5 . 0  months (Append i x  D ,  Tab l e  0 . 3 ) . 
However,  the respondent s were more l i ke l y  than the nonrespondents  to 
have rece i ved predoctora l support from N I H  i n  graduate schoo l . Of the 
1 88 trai nees who l eft the MARC Honors program before 1981, 1 2 . 5  
percent of the respondents and 3 . 6  percent of the nonrespondents had · 
N IH  predoctoral support i n  1981.  

An add i t i ona l  perspect i ve on response b i as can be obtai ned by 
compari ng the survey respondent s ' rate of med i ca l sc hoo l attendance to. 
that of the ent i re study popu l at i on .  The Assoc i at i on of Amer ican · 

Med i c a l  Co l l eges (AAMC) was ab l e  to determine that 184 former MARC 
Honors trai nees were accepted at med i ca l  schoo l s  ( 22 . 4  percent ) . A 
s imi l ar percentage of survey respondents ( 28 . 3  percent ) report med ica l  
degrees , current med i cal  school enro l l ment , or w i thdrawa l from 
profess i onal schoo l s .  

Some i nd i cat i on of the re l i ab i l i ty of the respondents •  data can be 
obtai ned by compari ng the program d i rectors ' reports of student s '  GPA 
w i t h  the students '  report s of the i r  own GPA .  There i s  a strong 
correspondence between the two report s .  In 70. 1 percent of the cases 
the students and program d i rectors reported the same GPA . A lmost al l 
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of the d i screpanc i es were w ith i n  one category on the GPA sca l e .  I n  
cases where d i screpanc i es occurred , the students • reports of the i r  
GPAs tended t o  be h igher than those of the program d i rector (Append ix  
D ,  Tab l e  0 .4 ) . I t  shou l d  be  noted that the GPAs i n  the program 
d i rectors • reports were not al w�s the f i na l  GPA . Some of the 
d i screpanc i es may have been due to changes that occurred after the 
program d i rectors •  report . 

Survey Resu l t s2 

Background 

The MARC Honors respondents were near ly  equa l ly d i v i ded between 
ma l es and fema l es (45 .0  percent ma l e ,  55 . 0  percent fema l e) . B l acks 
were the l argest rac i a l /ethn i c  group , compri s i ng 74 . 1 percent ( Tab le  
5 .  1 ) . H i span i c s  were the second l argest group ,  mak i ng up 1 7 . 2  percent 
of the survey respondents .  As i an Amer i cans and Nat i ve Ameri cans 
compri sed smal l er port i ons  of the samp l e  ( 3 . 3  percent and 2 . 6  percent , 
respecti ve ly . ) 

Educat i on 

Over three-quarters of a l l former MARC Honors trai nees ( 76 . 1 
percent ) matr icu l ated as student s i n  a g radu ate or a professi onal 
schoo l program ( Tab l e  5 . 2 ) . There has been some f l uctuat i on over t ime 
i n  the rate of postbaccal aureate trai n i ng .  However ,  former trai nees 
from the earl i est program cohorts have had more t ime i n  wh i ch to 
enro l l i n  postbaccal aureate prog rams . 

S i nce the f i rst MARC Honors cohort graduated i n  1 g75 ( and the f i rst 
fu l l ,  two-year trai nee cohort d i d  not graduate unt i l 1 9 79) , there has 
been l im i ted t ime in wh i ch to comp l ete doctorate work . Nonethe l es s ,  
2 2  former trai nees from the f i rst three graduat i ng cohorts  have com
p l eted the i r doctorate degrees . These  22 doctorate ho l ders represent 
2 1 . 2  percent of the respondents who graduated �or l eft ) the MARC Honors 
prog ram dur i ng its f i rst 3 years of operat i on .  Another 30 former 
trai nees from these program cohorts are st i l l  i n  doctora l programs . 

2Because i t  was necessary to est imate the graduat i on date of many 
trai nees i n  the creat i on of the i n i t i a l  study popu l at i on ,  36 current 
MARC Honors students rece i ved and returned quest i onnai res . S 1 nce 
current students were not i nc l uded i n  the i n it i a l  des i gn of the study 
popu l at i on ,  these cases are exc l uded from the ana lys i s .  The resu l ts 
presented be l ow are based on the responses of 498 former MARC Honors 
trai nees . 
3There were 1 04 respondent s i n  the f i rst 3 graduat i on cohort s ,  1 978 
through 1 980. To fac i l i tate l ater compar i sons w i th NSF data ,  Tab l e  
5 . 2  groups the years 1 978 through 1 981 . 
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TABLE 5. 1 MARC Respondents by R aci a l /Ethn i c  Group and Sex 

Sex 

R ac i al /Ethn i c  Group Total  Ma le  Female  

B l ack  N 321 1 1 8  203 
s 64 . 4  52 . 7  74 . 1 

H i span i ca N 1 1 2 65 47 
s 22 . 5  29 . 0  1 7 . 2  

As i an N 28 1 9  9 
s 5 . 6  8 . 5 3 . 3  

Nat i ve Ameri can N 23 1 6  7 
s 4 . 6  7 . 1 2 . 6  

Other,  No Response N 1 4  6 8 
s 2 . 8  2 . 7  2 . 9  

Tota l  N 498 224 274 
s 99 . 9  1 00 . 0  1 00 . 0  

a I nc l udes al l those i nd i cat i ng H i span i c  ethn i c i ty,  reg ard l ess  of 
race . 

TABL E 5 . 2  Percent Ever E nro l l ed i n  Postbaccal aureate Trai n i ng by 
Year of Ex i t  from MARC Honors Programa 

Academi c  Year Number Percent 

1 978 1 3  86 . 7  
1 979 26 83 . 9  
1 980 47 81 . 0  
1 981 45 69 . 2  
1 982 83 78 . 3 
1 983 79 7 7 . 5 
1 984 86 71 . 1  

Total 379 76 . 1 

a l nc l udes current graduate students ,  current profess i ona l  students , 
ho l ders of graduate degrees ( e . g . , M .S . , Ph . D . ) , ho l ders of profes
s i ona l  degrees ( e . g . ,  M . D . ) , and fonmer students who w i thdrew from 
graduate or profess i ona l schoo l s w ithout recei v i ng degrees .  

SOURCE : MARC Honors Survey.  
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Ho l ders of med i ca l  degrees great l y  outnumber hol ders of research  
doctorates . Th i s  i s  i n  part a funct i on of the number of years 
requ i red to comp l ete doctora l  work i n  each  program. Profess i onal  
doctorates typ i ca l ly requ i re 4 years of postbaccal aureate study ;  the 
med i an t ime from baccal aureate degree to Ph. D .  i n  the b i osc i ences i s  
7 . 4 years ( Nat i ona l Research Counc i l ,  1 983 ) . 

S i xty-f i ve percent of the respondents are students , the vast major
i ty be i ng degree-seek i ng graduate or profes s i onal  students ( Tab l e  5 . 3 ) . 
Over one-fourth of thl former trai nees are doctora l students i n  
profess i onal  school s .  A s l i ght ly  smal l er percentage ( 1 7 . 3  percent ) 
are enro l l ed i n  research doctorate programs . However,  another 1 5 . 1  
percent of the former trai nees are i n  master ' s  degree programs . Most 
of these students are i n  bas i c  sc i ences programs . 

By 1 981 , 1 6  tra i nees had gone on to recei ve N I H/AUAMHA predoctoral 
support under a Nat i onal  Research Serv i ce Award Act program. They 

TABLE 5 . 3 Educat i on a 1 Status of Former Trai nees 

Year of Program Ex i t  

Total  1 978-1 981 1 982- 1 984 

Status No . s No . s No .  s 
Doctorate Ho l ders 

Research ( Ph . D . ) 1 0 . 2 1 0 . 7 0 o . o 
Profess i ona l 

( M . D . , D . D . S . , D . V .M . ) 2 1  4 . 2  21 1 4 . 8  0 0 . 0 

Current Graduate Students 
Master ' s  75 1 5 . 1  1 7  1 2 . 0 58 1 6. 3  
Researcn Doctorate 86 1 7 . 3  23 1 6 . 2  63 1 7. 7  
Profess i onal  Doctorate 1 26 25 . 3 27  1 9 . 0  99 27 . 8 
Other Profess i onal  3 0 . 6 2 1 . 4 1 0 . 3  
M . D . /Ph . D .  3 0 . 6 0 0 . 0 3 0 . 8 

Other Students 
Non degree 1 5  3 . 0  8 5 . 6 7 2 . 0  
2nd Bache lor •  s 1 4  2 . 8  5 3 . 5 9 2 . 5 

None of the above 1 54 30. 9 38 26. 8 1 1 6 32 . 3  

Total  498 1 00. 0 1 42 1 00. 0 356 99. 7 

SOURCE :  MARC Honors Survey .  

4Most of these were med i cal  students .  A few of the students i n  
profess i ona l  doctorate programs ( 7 . 1 percent ) were studyi ng dent i stry 
and 2 students ( 1 . 6  percent ) were studyi ng other hea l th f i e l ds . 
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represent 8 . 5  percent of the 1 88 persons who l eft the MARC Honors 
progr�n before 1 981 . Twe l ve of these predoctora l students are 
supported on t rai n i ng grants ; four have fe l lowsh i p  grant s .  N IGMS 
support s the l argest number of predoctora l students ( ei ght ) , fo l l owed 
by N I MH  ( fi ve) . Nat i ona l Heart , Lung , and B l ood I nst i tute , Nat i ona l 
Cancer I n st itute , and Nat i ona l I n st i tute of Ch i l d Heal th and Human 
Deve l opment al so support former MARC t rai nees .  

Whi l e  the Off i ce of  Management and Budget wou l d  not  approve a 
survey of a compari son group of sci ence student s ,  the New Entrants 
Survey ( NES) of the Nat i ona l  Sci ence Foundat i on ( NSF ) c an provi de some 
perspect i ve on the rate of gradu ate schoo l attendance for the former 
MARC Honors trai nees . The New Ent rants S urveys conducted by the 
Nat i onal Sc i ence Foundat i on i n  1 980 and 1 982 produced nat i ona l 
est imates of the educat i ona l  act i v i t i es of the sc i ence maj ors 
graduat i ng one to two years before eac h survey. The rate of graduate 
or profess i onal  schoo l attendance for b i o l ogy baccal aureates ranged 
between 53 . 2  percent and 43 . 9  percent for the 1 978,  1 979 ,  1 980 , and 
1 981 graduat i ng c l asses ( Tab l e  5 . 4 ) . Wei ghted averages for the f i ve 
f i e l d s  represented i n  MARC Honors programs ( bi o l ogy , chemi st ry,  
psycho logy, mathemat i c s , and phys i c s ) yi e l ded resu lts  s im i l ar to  those 
for b i o l ogy bacca l aureates .  

The rate of graduate o r  profess i ona l  schoo l attendance for former 
MARC Honors students was we l l  above that of the New E ntrants  Survey 
samp l e .  A lmost two-thi rds ( 64 .  1 percent ) of the MARC Honors tra i n ees 
graduat i ng in the 1 978 throug h 1 981 per i od were doctorate degree 
ho l ders or current gradu ate and profess i ona l  students i n  1 984 . (An 
even l arger percentage had enro l l ed i n  graduate sc hoo l at some poi nt 
s i nce l e av i ng the MARC Honors program . ) Among the former tra i nees from 
the 1 982 through 1 984 MARC Honors cohorts  ( who , l i ke the New Entrants 
samp l e , have been out of schoo l for l ess  than two years ) , the rate of 
graduate or professi ona l schoo l attendance for 1 984 was 63 . 2  percent .  

The compari son w ith  nat i ona l  averages prov i des a perspect ive on 
the MARC Honors graduates : MARC Honors graduates are more l i ke ly to 
attend g raduate or profess i ona l sc hoo l than the typ i cal  sc i ence 
graduate . However,  the data presented above cannot determi ne the 
extent to wh i ch c red i t  be l ongs to the trai n i ng program. Unmeasured 
d i t ferences between the MARC Honors graduates and the New Entrant s 
samp l e  prevent the u se of the l atter as a r i gorous test of the MARC 
�onors program ' s success .  D i fferences i n  the t ime e l apsed between 
gradu at i on and survey dates a l so comp l i cate compari sons . 

W i thdrawa l from Graduate and Profess i ona l Schoo l s 

Many graduate students w ithdraw from graduate or profess i onal  pro
grams before they have comp l eted them.  S i nce many former MARC Honors 
tra i nees are st i l l  i n  schoo l , the graauate and profess i ona l  schoo l 
att r i t i on rate can certai n ly  change . At the present st age,  attr it i on 
from a graduate or profess i ona l  program does not seem to be a common 
character i st i c  of the survey respondent s .  E i ghty-four of the respon
dents reported that they l eft a graduate or profess i ona l  program before 

Copyright © National Academy of Sciences. All rights reserved.

Minority Access to Research Careers: An Evaluation of the Honors Undergraduate Research Training Program
http://www.nap.edu/catalog.php?record_id=18471

http://www.nap.edu/catalog.php?record_id=18471


36 

TABLE 5 . 4  Graduate or Profess i ona l Schoo l Status of Recent Sci ence 
B ac he l or ' s Degree Reci p i ents ( Total  U . S . ) 

F i e l d  

BIOLOGY 

F u l l -Time 
Part-T ime 
Other/No Response 

Total  a 

ALL MRC F I ELosb 

F u l l -Time 
Part-T i me  
Other/No Response 

Tota l 

Survey Year and Year of Bache lor ' s  Degree 

1 980 Surve.l 

1 978 
Graduates 

Percent 

44 . 0  
8 . 7 

47 . 2  

99. 9 

41 . 7  
9 . 0  

49. 3 

1 00 . 0  

1 979 
Graduates 

Pe rcent 

39. 2 
4 . 7 

56 . 1 

1 00 . 0  

38. 6 
6 . 2  

55 . 2  

1 00 . 0  

1 982 Surve.l 

1 980 
Graduates 

Percent 

37 . 9 
1 2 . 0  
50. 1 

1 00 . 0  

37 . 1 
1 2 . 9  
50 . 0  

1 00 . 0  

1 981 
Graduates 

Percent 

42 . 6  
1 0 . 6  
46 . 8  

1 00 . 0  

42 . 7  
1 1 . 8 
45. 5 

1 00 . 0  

aDue t o  round i ng by NSF , detai l may not add t o  tota l . 

bThe percenta¥es from f i ve sci ence f i e l ds were we i ghted accord ing  to 
thei r proport 1 on of the maj ors i n  the MARC Honors prog ram ( b i o l ogy • . 604 , 
c hemi stry • . 243, psycho l ogy • . 069 ,  mathemat i cs = . 061 , and 
phys i cs  • . 024 ) . 

SOURCES : Nat i onal  Sci ence Foundat i on ,  1 982 and 1 984a ; Tab l es B- 1 .  B-4 ,  
B- 1 9 ,  and B-22 . 
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they recei ved a d�ree . Th i s  group represents 1 6 . 9  percent of the 
respondents and 22 . 2  percent of those who had ever enro l l ed i n  a 
graduate or professi onal school program. Attr it i on was greatest from 
master ' s  degree programs fol l owed by sma l l er numbers who l eft doctora l 
programs (Tab l e  5 . 5 ) . 

Former MARC Honors tra i nees l eft graduate or profes s i ona l  programs 
for a vari ety of reasons { somet imes to enro l l i n  other programs and 
sometimes w ith  the i ntent i on to return to schoo l l ater) . The greatest 
number who l eft graduate schoo l w ithdrew from master ' s  rather than 
doctora l programs . The reasons for l eav i ng graduate or profess i onal 
programs were ascertai ned in two w�s : f i rst by an open-ended 
quest i on and next by a mu l t i p l e  cho i ce quest i on .  Lack  of i nterest i n  
the program and external factors ( fami ly,  hea l t h ,  and other persona l 
reasons }  were the most frequent ly c i ted reasons for l eav i ng graduate 
or profess i onal programs ( Tab l e  5 . 6 ) . Educat i onal  expenses and 
expectat i ons of future earn i ngs were frequent ly checked i n  the 
mu l t i p l e  cho i ce quest i on .  In the open-ended quest i on that preceded 
i t ,  however, these reasons were rare l y  ment i oned . Other economic  
reasons were g i ven i nstead . Respondents ment i oned that they needed to 
work or that c l asses i nterfered w i th  the i r  j obs . These statements 
probab ly  ref l ect the s i tuat i on of peop le  i n  master' s  degree programs 
( a l arge fract i on of those who l eft graduate or profess i onal  programs ) . 
Students i n  master' s  degree programs are l ess l i ke ly to be on st i pends 
and more l i ke ly to be bear i ng  the cost of the i r  educat i on d i rectl y .  
The major reasons for leav i ng-- l ack of  i nterest and external factors-
do not suggest immed i ate pol i cy changes . There i s  ev i dence,  however , 
that the l ack of fund i ng and the need for out s i de emp l oyment conf l i ct  
w ith  the educat i ona l  p l ans of  some students .  

Not a l l of  those who l eft gradu ate or profess i onal programs shou l d  
be v i ewed as unsuccessfu l . Ten percent of the students who l eft 
graduate or professi onal programs reported that they d i d  so because 
they were accepted at med i ca l schoo l s  or other profess i ona l  programs . 
Another group , a lmost as l arge , reported that they have changed thei r 
career p l ans w ithout ment i on i ng the i r  new f i e l d .  Some of these peop l e  
wi l l  g o  on to successfu l sci ent i f i� careers .  Of the 84 peop le  who 
l eft a gradu ate or profess i ona l  program pri or to rece i v i ng a degree , 1 
l ater rece i ved a med ica l  degree and 39 others were back  i n  school as  
of November 1 984 . Twe l ve were i n  profess i ona l  doctorate programs , s i x  
were i n  research doctorate programs , th i rteen were i n  master ' s  degree 
programs , and e i ght were i n  nondegree or second b accal aureate programs . 

Emp l oyment 

The former MARC Honors trai nees were asked about the i r  empl oyment 
status as of November 1 2 ,  1 984 . S i nce the overwhe l m i ng major i ty of the 
respondents were i n  schoo l , the i r  current l abor force  status was a poor 
i nd i cator of the i r  career progress .  However,  i t  i s  usefu l to look at 
the emp l oyment status of those persons no l onger enro l l ed i n  schoo l . 

Very few MARC Honors survey respondents reported that they were 
not empl oyed as of November 1 2 ,  1 984 and those that d i d were a lmost 
a l l persons w ithout graduate or profess i onal  degrees { Tab l e  5 . 7 ) . 
None of the doctorate ho l ders and on l y  three of the master ' s degree 
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TABLE 5 . 5 Persons Leav i ng Graduate or Professi ona l Schoo l Before 
Recei v i ng Degree by Type of Program 

Type of Program Number Percent 

Master • s Degree 46 54 . 8  

Research Doctorate 2 1  25 . 0  

Profess i ona l  Doctorate 1 6  l g . o  

M . D . /Ph . D .  1 1 . 2 

Total 84 1 00 . 0  

SOURCE : MARC Honors Survey. 

TABL E 5 . 6  Reasons for Leavi ng Graduate or Profess i onal  Schoo l Before 
Rece i v i ng Degree 

Open-Ended Precoded 
Responses Responses 

Reason N % N % 

lack of i nterest i n  program 24 25 . 8  27 22 . 5 
External  factors { e . g . , fami ly , heal th) 20 2 1 . 5  33 27 . 5 
Educat i onal expenses 4 4 . 3  26 2 1 . 7 
L ack  of preparat i on for program 4 4 . 3  1 7  1 4 . 2  
Expectat i ons of future earn i ngs 2 2 . 2 1 7  1 4 . 2  
Ch anged career p l ans 6 6 . 5 
Accepted at med i ca l  

{ or other profess i ona l ) schoo l 8 8 . 6 
Academi c reasons { l ack of progres s) 5 5 . 4  
F i nanc i a l  reasons { needed to work ) 1 0  1 0 . 8  
C l asses conf l i cted with  j ob 3 3 . 2  
Other 7 7 . 5 

Tot a 1 a 93 1 00. 1 1 20 1 00 . 1 

aE i ghty-four peop le  l eft graduate or profess i ona l  programs . Severa l 
of these peop le  gave more than one reason for leav i ng .  

SOURCE : MARC Honors S urvey . 
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TABL E 5 . 7  L abor F orce Statu s by Educat i on for Former Trai n ees No Longer Enrol l ed i n  
School 

H i ghest Degree 

No B . A .  B ache l or • s Master • s  Doctor ate Total 
Year of Ex i t  from Pro-
sram/Em�l oyment Statu s N % N % N % N % N % 

ALL YEARS 

Emel oymen t  Statu s 

Unemp l oyed 2 1 5 . 4  1 1  9 . 3  3 1 6 . 7  0 0 . 0  1 6  9 . 5  

Empl oyea 1 1  84 . 6  1 0 7  90 . 7  1 5  83 . 3  20 1 00 . 0  1 53 90 . 5  

Tota l Labor Force n 1'UD":U m 1'UD":U TB' l'OO"':'U '2'0' 1'UD":U m lOU:'U 
F i e l d  of Em�l o�ent 

Sc i ence/Engi n eer i ng 8 72 . 7  69 64 . 5  1 2  80 . 0  20 1 00 . 0 1 09 7 1 . 2  

Other 3 2 7 . 3  38 35 . 5  3 20 . 0  0 0 . 0  44 28 . 8  

Tota l Emp l oyed TT � m 1'00:lr 15 1'00:lr 2() 1 00 . 0 1 53 1 00 . 0 

1 9 78- 1 98 1  

Eme l oyrnent Statu s 

Unemp l oyed 1 20 . 0  2 4 . 6  3 20 . 0  0 o . o 6 7 . 1  

Emp l oyed 4 80 . 0  42 95 . 5  1 2  80 . 0  20 1 00 . 0  78 92 . 9  

Tota l Labor F orce "'5' 1'UD":U 11 � T5 1'UD":U '2'0' llRJ":lr � Tmr.O 
F i e l d of Eme l o�ent 

Sc i ence/Eng i neer i ng 1 25 . 0  2 6  6 1 . 9  1 1  9 1 . 7  20 1 00 . 0 58 74 . 4  

Other 3 7 5 . 0  1 6  38. 1 1 8 . 3 0 0 . 0  20 25 . 6  

Tota l Emp l oy�<! 1 1'UD":U 12' llRJ":lr li Tmr.O M llRJ":lr i8 TOO:O 

1 98 1 - 1 984 

Emel oyment Statu s 

Unemp l oyed 1 1 2 . 5  9 1 2 . 2  0 0 . 0  1 0  1 1 . 8 

Emp l oyed 7 87 . 5  65 87 . 8  3 1 00 . 0  7 5  88 . 2  

Tota l Labor F orce lJ TOU:U /of � j Tmr.O 'US' Tmr.O 
F i e l d  of Eme l o�ent 

S c i ence/Eng i n eer i ng 7 1 00 . 0 43 66 . 2  1 33 . 3  5 1  68 . 0  - -

Other 0 0 . 0  22 3 3 . 8  2 66 . 7  24 32 . 0  

Tota l Emp l oyea 7 llRJ.tJ n � 3 � i5' 1 00 . 0  

SOURCE : MAR C  Honors Survey .  
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hol ders were unemp l oyed . Among those whose h i ghest degree was a 
bac he lor ' s degree , 1 1  peop le  ( 9 . 3  percent ) were unemployed . ( Four 
peop l e  were not i n  the l abor force . ) 

· Nat i onal  est imates of the emp l oyment status of sc i ence students 
were obtai ned from the New Entrant s Surveys conducted by the Nat i ona l 
Sc i ence Foundat i on i n  1 980 and 1 982 ( Tab l e  5 . 8 ) . The unemp l oyment 
rate for b i o l ogy baccal aureates 1 to 2 years after graduat i on ranged 
from a l ow of 3 . 3  percent ( 1 978 graduates surveyed i n  1 980) to a h i gh 
of 1 1 . 7  percent ( 1 981 graduates surveyed i n  1 982 ) . The rates for a 
wei ghted combi nat i on of MARC Honors f i e l ds ( b i o logy, chemi stry ,  
psycho l ogy , mathemat i c s ,  and phys i c s ) were s i mi l ar .  These f i gures 
correspond c losely  to those for former MARC t ra i nees w ith  bache l or ' s  
degrees.  Among the 1 978-81 MARC Honors t rai nees w i th b ache lor ' s 
degrees on l y ,  the unemployment rate was 4 . 6  percent . For the more 
recent MARC Honors trai nees ( 1 982 -84 ) , the unemp l oyment rate was 1 2 . 2  
percent for those whose h i ghest degree was a bac he lor ' s  degree . 

The major i ty of the MARC Honors survey respondents who were not i n  
schoo l were emp loyed i n  sc i ence or eng i neer i ng j obs ( Tab l e  5 . 7 ) . Al l 
of the doctorate ho l ders and 80 . 0  percent of the emp l oyed master ' s 
degree ho l ders were i n  sc i ence and eng i neeri ng pos i t i ons . Those with 
on ly  a bache l or ' s  degree were least l i ke ly  to have j obs i n  sci ence and 
eng i neeri ng ( 64 . 5  percent ) . However, th i s rate exceeas the nat ional 
average for recent sci ence bacca l aureates . In  1 980 , 46 . 6  percent of 
the emp l oyed b i o l ogy b accal aurgates from the c l ass of 1 978 he l d  sc ience 
or eng i neeri ng j obs ( Tab l e  5 . 8  ) . A s imi l ar rate ( 47 . 9 percent ) was 
found for the 1 979 graduates . A 1 982 survey found that the level of 
sc i ence or eng i neer i ng emp l oyment was 50. 0 percent for 1 980 graduates 
and 46 . 2  percent for 1 981 graduates .  Nat i ona l ly , the percentage i n  
sc i ent i f i c  emp loyment was h i gher for mathemat ics ,  chemi stry ,  and 
phys i cs majors than i t  was for bi o l ogy and psycho l ogy maj or s .  When 
the rates are adj usted to compensate for the f i e l a  d i stri but i on of 
MARC Honors trai nees ,  the leve l s of sc i ent i f i c  emp l oyment fe l l between 
54 . 3  and 57 . 5  percent . Th i s  was st i l l  substant i al ly  l ower than the 
l eve l  of the former MARC trai nees .  

Career Pl ans 

When asked about the i r  expected f i e l d  of emp l oyment at age 35 , 
nearly  a l l of the respondents ment i oned sci ence-re l ated j obs ( Tab l e  
5 . 9 ) . Nearly  2 5  percent asp i red to b i omed i cal  researc h careers and 
another 1 0 . 6  percent p l anned research i n  other f i e l ds part i c i pat i ng i n  
MARC Honors programs ( e . g . ,  chemi stry ,  phys i c s ,  p sycho l ogy , and 
mathemat i c s ) . 

C l i n i cal  careers i n  the heal th sc i ences were ment i oned by over 40 
percent of the samp l e .  Med i c i ne was the most  frequent ly  c i ted ( 31 . 1 
percent ) . Dent i st ry and other heal th profess i ons ( nurs i ng ,  pharmacy , 
and pod i atry) were l i sted by another 1 0  percent . Nonc l i n i c a l  careers 
i n  sc i ence-re l ated f i e l ds ( usual ly  engi neer i ng and computer sc i ence ) 
were ment i oned by 1 4 .3 percent of the respondent s .  

5These f i gures exc l ude fu l l -t ime graduate student s .  
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TABLE 5 . 8  Labor Force Status of Recent Sci ence Bache l or ' s Degree 
Reci p i ents Who Are Not F u l l -Time Graduate Students ( Tota l U . S . ) 

Survey Year and Year of Bache l or ' s Degree 

F i e l d/Labor 
Force Status 

BI OLOGY 

Empl oyment Status 

Unemp l oyed 
Emp l oyed 
Tota l L abor Force 

F i e l d  of Employment 

Sc i ence/Eng i neeri ng 
Other 
Total  Emp loyed 

ALL MARC F IELDSa 

Emp loyment Status 

Unemp loyed 
Emp l oyed 
Total  Labor Forceb 

F i e l d  of Employment 

Sc i ence/Eng i neeri ng 
Other 
Total Emp l oyed 

1 980 Survey 

1 978 
Graduates 

Percent 

3 . 3  
96 . 7 

100. 0 

46 . 6  
53 . 4  

100.0  

3 . 4  
96 . 7  

1 00 . 1 

54 . 3  
45 . 8  

100. 1 

1 979 
Graduates 

Percent 

6 . 5 
93 . 5  

100.0  

47 . 9  
52 . 1 

100.0  

4 . 8  
95 . 3  

100. 1 

55 . 2  
45 . 8  

101 . 0 

1 982 Survey 

1 980 
Graduates 

Percent 

6 . 7 
93 . 3  

1 00. 0  

50. 0  
50 . 0  

100.0  

5 . 6 
94 . 5  

1 00 . 1 

56 . 2  
43 . 9  

100. 1 

1 981 
Graduates 

Percent 

1 1 . 7  
88 . 3  

1 00 . 0  

46 . 2  
53 . 8  

1 00 . 0  

1 1 .  1 
89 . 0  

1 00 . 1 

57 . 5  
42 . 5  

100.0  

aThe percentages from f i ve sci ence f i e l ds were we i ghted accordi ng to 
thei r proport i on of the majors i n  the MARC Honors program ( bi o l ogy = . 604 , 
c hemi stry = . 243 , psycho logy = . 069 , mathemat i cs = . 06 1 , and ghys 1 cs = . 024 ) . 

Due to round i ng by NSF , detai l may not add to tota l . 

SOURCES : Nat i ona l Sci ence Foundat i on , 1 982 and 1 984a ; Tab l es B- 1 , B-4 , 
B- 1 9 , and B-22 . 
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A s i zab l e  number of respondent s reported academi c  med i c i ne or 
c l i n i cal research as a pri mary career goal . (These i nd i v i dual s were 
counted w i th the researchers and not the c l i n i ci ans i n  Tab l e  5 . 9 . ) Of 
t he 1 46 former tra i nees who were enro l l ed i n  profess i onal  doctorate 
programs ( med i c a l , denta l ,  or veteri nary school s) or who have f i n i shed 
the i r profess i ona l  tra i n i ng ,  1 9 ( 1 3 . 0  percent) reported that they 
expect to be do i ng research at age 35 . 

TABL E 5 .  9 Expected Area of Emp l oyment at Age 35 

Txpe of Empl oyment Percent 

I .  Sc i ence/E ng i neeri ng Jobsa 

A .  Research  

1 .  B i omed i ca l  24 . 7  
2 .  Other f i e l ds ( e . g . , c hemi st ry,  

phys i cs,  psycho l ogy) 1 0 . 6  
3 .  Unspec i f i ed 0 . 4  

8 .  Non researc h  

1 .  C l i n i cal  
a .  Med i c i ne 31 . 1  
b .  Dent i st ry 2 . 7  
c .  Other heal th 7 . 8  

2 .  Nonc l i n i ca l  1 4 . 3  

c .  Sci ence ( researc h content 
unspec i f i ed ) 1 . 0  

I I .  Nonsc i ence/Engi neer i ng Jobs 7 . 4  

1 00 . 0 

aThese codes are der i ved from the job names g i ven i n  Quest i on 1 2  
on the survey i nstrument . 

SOURCE : MARC Honors Survey. 
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Career Progress 

G i ven the d i fferent years of g raduati on and the d i fferent stages of 
career progres s ,  it i s  d i ff i cu l t  to measure program success with  a 
s i ng l e  number .  T ime and opportun i ty are i ntertwi ned w ith  each i nd i cator 
of career success .  Neverthe l es s ,  i t  i s  i nterest i ng to summari ze the 
status of former trai nees . 

T ab l e  5 . 1 0 presents three measures of program success . The f i rst 
and most restri ct i ve measure,  doctoral enro l l ment , counts  the n umber of 
former t rai nees who were e i ther current ly enro l led i n  doctora l programs 
or who had comp leted doctoral programs . Almost ha l f of the former 
trai nees were i n  doctoral programs . Student s i n  c l i n i ca l  programs 
outnumbered students i n  research doctorate programs . 

TABLE 5 . 10 Percentage of Respondents i n  Eac h Career Outcome Category by 
Year of Ex i t  From MARC Honors Program 

Career Outcomes 

Doctora l  Doctora l Doctoral 
Enro l lmenta PrQgress b P l ans c 

Year of Ex it  Yes No Yes No Yes No 

1 978 46 . 7  53 . 3  46 . 7 53 . 3  53 . 3  46 . 7  

1 979 51 . 6  48. 4 51 . 6  48. 4 71 . 0  29. 0 

1 980 46 . 6 53 . 5  56 . 9  43 . 1 67 . 2 32 . 8  

1 981 33 . 9  66 . 2  50. 8 49. 2 72 . 3  27 . 7  

1 982 50. 9 49 . 1  66 . 0  34 . 0  87 . 7  1 2 . 3  

1 983 47 . 1  52 . 9  66 . 7 33 . 3  89 . 2 1 0 . 8  

1 984 52 . 1 47 . 9  70 . 3  29 . 8  90. 1 9 . 9 

Total  47 . 6 52 . 4  62 . 7  3 7 . 4  82 . 1  1 7 . 9  

acomp l eted or current ly enro l l ed i n  doctora l 
b l nc l udes master ' s degree students . 

program. 

CGraduate students , current and prospect i ve .  

SOURCE : MARC Honors Survey. 
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A s i zab l e  group of students ( 1 5 . 1  percent ) were i n  master' s  degree 
programs . A l though some of these students may end the i r  educat ion 
w ith master ' s degrees and others may go on to profess i ona l school s ,  a 
port i on of these students wi l l  pursue researc h doctorates . Addi ng the 
master' s degree seekers to the popu l at i on i n  doctoral programs rai sed 
the percentage i n  a more broadly def i ned measure of success , doctoral 
progress ,  to  over 60 percent . 

Graduate educ at i on i s  not a s i ng l e ,  un i nterrupted sequence . At 
a l l l evel s of hi gher educati on ,  and part i cu l arly at the graduate 
l eve l , students return to schoo l and obtai n the i r degrees after a 
peri od of emp l oyment , fami ly respons i b i l i ty ,  or l ei sure .  Of the 37 . 0  
percent of the former trai nees who were not current ly degree-seek ing  
students ,  over ha lf  p l anned to  return to  schoo l and  obtai n doctoral 
degrees before they reach 35 .  When those p l ann i ng doctora l degrees 
were i nc l uded i n  a th i rd measu re of success ca l l ed doctoral pl an s ,  
over 82 percent of the respondents qual i f i ed .  

Success (measured e ither by doctoral enro l lment , doctora l 
progress , or doctora l p l ans ) was re l ated to both grade poi nt average 
(GPA ) and months of fund i ng on the MARC Honors programs.  Students 
w ith  t he h i ghest sel f-reported GPA were t he most l i ke ly to be enro l l ed 
i n  gradu ate or profess i ona l programs ( 66 . 7  percent ) , mak i ng doctora l 
progress ( 77 . 8  percent ) , or hav i ng doctora l p l ans (86.  1 percent ) . 
Respondents w i th l ower GPAs were l ess  l i ke ly  to report "successfu l "  
outcomes . The re l at i onsh i p  between GPA and success was part icu l ar l y  
strong for the t wo  most restr ict i ve def i n it i ons of succes s ,  enro l lment 
i n  a doctora l  program and doctora l progress (Tab l e  5 . 1 1 , panel A) . 

Those respondents w i th the greatest number of months i n  the program 
a l so had the h i ghest rates of success (Tab l e  5 .  1 1 , pane l B ) . Al though 
the re l ati onsh i p  was not qu i te as strong as that of GPA , former 
tra i nees with  24 months of MARC fund i ng were the most l i kely  to be 
enro l l ed i n  doctoral programs ( 58 . 7 percent ) , mak i ng progress toward a 
doctora l degree ( 70. 1 percent ) , or havi ng doctora l p l ans (89.  1 
percent ) . Those with  l ess  prog ram exposure were l ess  l i ke ly  to report 
eac h  of these career outcomes . 

The re l at i onsh i p  between program tenure and success i s  i nterest i ng .  
Those w ith the most prog ram exposure were the most  l i ke l y  to pursue 
graduate or profess i onal  degrees . A l thoug h the re l at i onsh i p  was 
strong , i ts i nterpretat i on i s  not very s imp l e .  It i s  qu ite poss i b l e  
that those with  the greatest potent i al for success were spotted earl i 
est i n  the i r undergraduate careers and gi ven the most program exposure . 
Those w ith  l ess prom i se may be added to the programs i n  the i r sen i or 
year to f i l l  program vacanc i es .  Furthenmore , the attr it i on of the 
l ess  i nterested and l ess successfu l students from the MARC Honors 
program wi l l  al so i ncrease the re l at i onsh i p  between program exposure 
and succes s .  A lthoug h the re l at i onsh i p  between success and program 
exposure suggests the poss i b i l i ty of d i rect prog ram benef i t s , the 
a l ternat i ve poss i b i l i t i es of program se lect i on and se lect i ve attr i t i on 
cannot be ru l ed out as sou rces of the observed re l at i onsh i p .  
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TABLE 5 . 1 1  Percentage of Respondents 1 n  Each Career Outcome Category 
by Grade Po1 nt Average and Months 1 n  Program 

Career Outcomes 

Doctora l Doctora l
b E nro 1 1  menta Progress 

Yes No Yes No 

A .  Grade Po 1 nt Average 
(Q28) 

A 66 . 7  33 . 3  77 . 8  22 . 2  

A/8 50. 4  49 . 6  65. 9 34 . 1 

8 29. 5 7 1 . 5  49. 2 50. 8 

8/C 1 8 . 2  81 . 8  1 8 . 2  81 . 8  

C or l ess 0 . 0 1 00 . 0  o . o  1 00 . 0 

B .  Months 1 n  Pr29ram 
(Q24a) 

24 58 . 7  41 . 3  70. 1 29. 9 

1 8-23 40 . 2  59 . 8  56. 7 43 . 3  

1 2- 1 7 45 . 8  54 . 2  65 . 0  35 . 0  

LT 1 2  35 . 1 64 . 9  52 . 0  48 . 0  

acomp l eted or current ly enro l l ed 1 n  doctora l  program. 

b l nc l udes master ' s  degree students .  

CGraduate students ,  current and prospect i ve .  

SOURCE : MARC Honors Survey . 

Doctoral 
Pl ansc 

Yes No 

86 . 1  1 3 . 9  

84 . 5  1 5 . 5  

77 . 9  22 . 1  

54 . 6  45 . 4  

66 . 7 33 . 3  

89 . 1  1 0 . 9  

82 . 5  1 7 . 5  

84 . 2  1 5 . 8  

64 . 9  35 . 1 
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Program Component s 

An  important feature of the MARC Honors Underg raduate Research 
Trai n i ng Program i s  the f lexi bi l i ty i nd i v i dua l  grant appl i cant s  have 
i n  oes i gn i ng the i r  tra i n i ng programs . Vari at i on i n  i nst itut ional 
resou rces and student ac ademi c  preparat i on has l ed to a d i vers i ty of 
programs . A l though researc h exposure i s  a key feature at a l l tra i n i ng 
s ites , some features of the MARC Honors program vary from schoo l to 
schoo l . · 

I n  a short battery of ques t i ons  (Quest i ons  1 5  throug h 1 9, 25 and 
26 ) ,  survey respondent s were asked i f  part i cu l ar act i v it i es were part 
of the i r  underg raduate sc i ence program and , i f so ,  how these 
act i v it i es compared to other part s of thei r sc i ence curri cu l um.  
A lmost a l l respondents reported hav i ng a c l ose work i ng re l at ionsh i p  
w ith  a facu l ty member, work i ng on a research project w ith  a facu l ty 
member, and attend i ng profess i ona l  meet i ngs ( Tab l e  5 . 1 2 ) . 
Approx imate ly three-fou rths  of the fonmer trai nees reported that they 
presented the i r  own researc h ,  attended a ser i es of l ectures by outs ide 
sc i ent i st s ,  or took spec i al c l asses for MARC Honors student s .  Worki ng 
on an extramura l researc h project was the l east frequent ly reported 
program experi ence . Ju st over 60 percent of the respondents i nd i c ated 
that they had been part of a summer research proj ect at another 
i nst i tut i on .6 

A lthoug h  i t  was the l east frequent ly reported exper i ence , 
extramur' l research i s  the most h i gh ly praised component of the 
program. Almost 60 percent of those with extramura l research 
exposure rated i t  "much more benef i c i a l "  than other aspects of thei r 
underg raduate sc i ence program. The on ly  other curr i c u l um components 
approach i ng th i s  leve l of appreci at i on were al so re l ated to "hands on" 
researc h  experi ence . Nearly ha l f of the respondents rated on-campus 
research projects and c l ose work i ng re l at i onsh i ps w i th facu l ty members 
as  "muc h more benef i c i al "  than other aspects of the i r  underg raduate 
sc i ence prog ram. 

Profess i on a l  meet i ngs  and presentat i on of one ' s  own research were 
val ued l ess than the more l aboratory-ori ented aspects of the MARC 
experi ence . Less than 40 percent of the respondent s rated meet i ngs 
and presentat i ons "much more val uab l e . "  

Spec i al MARC Honors c l asses and guest l ecturers had a l ess  
not i ceab l e  impact on  the student s ,  perhaps because  they were l ess  

· dramat i c  departures from the normal underg raduate educat i ona l  
experi ence . Fewer than one-th i rd of the respondents rated spec i a l  
MARC Honors c l asses and guest l ecturers "much more benef i c i al . "  

6The s i te v i s i t s  to MARC Honors program i nst i tut i ons revealed a 
d i fference of opi n i on at more research-ori ented schoo l s over the 
re l at i ve benef i t s  of on-campus and off-campus summer research  �Chapter 4 ) . 

See a l so the respondents ' comments i n  the fo l l owi ng sect i on . 
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TABLE 5 . 1 2  Part i c i pat i on and Eva l uat i on of Components of Sc i ence 
Curr i cu l um 

Component 

Mentor (Ql 5 )  

A s  part of your underg raduate sc i ence program, 
were you ab l e  to estab l i sh a c l ose work i ng 
re l at i onsh i p  or a c l ose i nte l l ectua l  re l at i on 
sh i p  w i th a facu l ty member? 

Researc h  Proj ect (Q l 6 ) 

As part of your undergraduate sci ence program, 
were you i nvo l ved in an on-campus research 
proj ect  w i th a facu l ty member? 

Extramura l ProJ ect (Q 1 7 )  

As part of your undergraduate sci ence program, 
were you i nvo l ved in a summer researc h proj ect 
i n  i ndustry or at an i nst i tut i on other than 
the un i vers i ty at wh i ch you were a student? 

Profess i ona l Meet i ngs  (Ql 8 ) 

As part of your underg radu ate sc i ence program, 
d i d  you attend any sc i ent i f i c  meet i ngs  or 
conferences ? 

Present Own Research  (Ql 9 ) 

Percent 
"Yes " 

92 . 3  

89 . 7 

61 . 1 

93 . 5  

79 . 6 

As an undergraduate , d i d  you ever make a presen-
t at i on of the f i nd i ngs  of your own ori g i na l  
research to  a group of  students or  sci ent i sts?  

MARC Courses (Q25 ) 7 5 . 0  

A s  part of your undergraduate MARC program, 
d id you take spec i a l  c l asses for MARC student s? 

Guest Lecturers (Q26 ) 7 7 . 9  

A s  part of your underg raduate MARC 
pro�ram, was there a spec i a l  l ecture 
ser1 es where sc i ent i sts  from other 
i nst i tut i ons were brought to your campu s?  

SOURCE : MARC Honors Survey . 

Percent 
"Muc h More 
Benef i c i a l " 

49 . 8  

47 . 0  

58 . 6  

36 . 3  

39. 3 

31 . 4 

27 . 2  
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Comments from Respondent s 

A surpri s i ng ly l arge percentage of the respondent s wrote comments 
on the l ast p age of the quest i onnai re . Exc l ud i ng exp l anat i ons or 
c l ari f i cat i ons  of spec i f i c  survey i tems , over one-fourth ( 2 5 . 7 
percent ) of the returned quest i onnai res had substant i ve comment s .  

Respondents were prov i ded space for " any add i t i ona l convnents on 
the survey quest i on s ,  survey top i c s ,  or on your undergraduate sci ence 
t ra i n i ng . "  The MARC Honors program was not ment i oned , yet near ly  
two-thi rds ( 6� .4 percent ) of the  comment s referred spec i f i ca l ly to  the 
MARC program. The MARC comments can be grouped i nto f i ve 
categori es :  

-- MARC enhanced educati on ( genera l ) ; 
-- MARC enhanced sci ence educat i on ;  
- - Apprec i ated research exposure of MARC ; 
-- MARC i nf l uenced thei r research career ; and 
- - Spec i f i c  recommendat i ons  and cr it i c i sms of MARC . 

N i neteen respondents noted that the MARC Honors program had 
enhanced the i r  educat i on (Tab l e  5 .  1 3 ) . I n  the words of one student ,  
" If  it  had  not  been for  the  MARC program,  I honest l y  fee l that my 
overa l l educat i onal  backgrouna wou l d  not have come up  to par. •• I n  
add i t i on t o  the sk i l l s  they learned , respondents cred i ted the MARC 
Honors program with  bu i l d i ng se l f-confi dence , fosteri ng i ndependence , 
st imu l at i ng i nte l l ectua l  curi os i ty ,  and deve l opi ng commun icat i on 
s k i l l s . 

Another 1 9  respondents reported that the MARC Honors program 
enhanced the i r  sci ence educ at i on .  I n  the words  of one former t rai nee : 

Through the MARC unaerg raduate program I was ab l e  to 
better understand the comp l ex nature of much that I 
had been taught previ ous ly  i n  sc i ence c l asses , and 
l earned to approach future materi a l i n  a more 
ana lyt i cal  manner. I t  was i n  the program that I 
l earned the c ruci al s k i l l s  of sci ent i f i c  
presentat i on ,  i nvest i gat i on ,  a s  we l l  a s  the method 
used to l ocate materi al s i n  the journal s .  

A s  I progressed through my f i na l  two u ndergraduate 
years ,  I found that the experi ence I had g ai ned 
throug h MARC he l ped me through materi a l  wh i ch seemed 
to snare my c l assmates ; I had an "edge" on c l assmates 
who were not a part of the program . 

8There were 1 28 respondent s  who wrote comments but severa l commented 
on more than one i s sue . There were 1 57 separate comments  coded . 
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Another trai nee expressed a s imi l ar appreci at i on of MARC : 

The MARC and MBRS programs were i nstrumental i n  formi ng my 
abi l i t i es ,  g i v i ng me a compet i t i ve edge i n  terms of sk i l l s  
and background for g raduate schoo l . I n  fact ,  the MARC and 
MBRS experi ence wh i c h  I had was by far more va l u ab l e  to me 
i n  teach i ng me sci ence than most courses 1 n  the sc i ences . 

TABLE 5 . 1 3  Comments From Respondents 

Comments 

Comments  Referr i ng to MARC 
MARC enhanced educat i on ( general ) 
MARC enhanced sci ence educat i on 
Apprec i ate research  exposure of MARC 
MARC i nf l uenced research career 
Spec i f i c  MARC recommendat i ons and cr it i c i sms 

Comments Not Referri ng to MARC 

Number 

1 9  
26 
1 6  
2 1 
1 6  

C l ari f i cat i on of current career status 1 4  
Genera l comments about undergradu ate educat i on 23 
Requests for j ob or fel l owsh i p  i nformat i on 5 
D i sappoi ntments w ith 

Career progress 3 
Job opportun i t i es for bache l or ' s degree ho l ders 9 
Sci ence , graduate school , sc i ent i sts 5 

Total a 1 57 

Percent 

1 2 . 1 
1 6 . 6 
1 0 . 2  
1 3 . 4  
1 0 . 2  

8 . 9 
1 4 . 6  
3 . 2  

1 . 9 
5 . 7  
3 . 2  

1 00 . 0  

aThere were 1 28 respondents who wrote comments . Severa l made 
mu l t i p l e  comment s .  Therefore , the number of comments ( 1 57 )  exceeds 
the number of respondent s .  

SOURCE : MARC Honors Survey . 
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Al though some students descr i bed MARC as an enhancement to thei r 
stud i es ,  others noted that MARC was an essent i al l i nk to the mai nstream 
of sc i ence . One woman made th i s  poi nt very emphati ca l ly i n  her 
comments : 

I was d i ssat i sf i ed w ith  my underg raduate sc i ence 
program primari ly  bec ause my u ndergraduate 
i nst itut i on d i d  not have adequate fund i ng to expose 
the sc i ence students to the l atest advancement s i n  
the i r respect i ve f i e l ds nor the l atest techno l og i es .  
Our books and equ i pment were outdated and we were not 
ab l e  to subsc ri be to any sc i ent i f i c  journa l s . 
Be i ng i n  the MARC prog ram he l ped me make my dec i s i on 
to remai n i n  the sci ences because I was g i ven the 
opportun i ty to go to another i nst i tuti on dur i ng the 
summer and , subsequent ly ,  be exposed to the 
techn i ques , journal s ,  etc . that are necessary 
i ngred i ents i n  becomi ng a competent , respected 
research sci ent i st .  

One feature of the MARC Honors program--exposu re to research--was 
repeated ly  s i ng l ed out i n  the respondent s ' comment s . S ixteen peop l e 
ac knowl edged the i r apprec i at i on of the researc h exposure they ga ined 
through the MARC Honors program. Severa l students reported that ,  had 
i t  not been for the MARC Honors program , they wou l d  not have had an 
opportun i ty for research trai n i ng .  The research experi ences of the 
MARC Honors program were not a normal part of the u nderg raauate 
curr i cu l um ,  as the comments of one student i nd i c ated : 

The program afforded me the opportun i ty to gai n 
va l uab l e  research and work experi ence even before 
comp l et i on of underg raduate schoo l • • • •  The program 
exposed those students i nterested i n  pursu i ng 
sc i ent i f i c  research  to vari ous aspects of g raduate 
stud i es .  Part i c i pants were al so  ab l e  t o  become 
fami l i ar w ith  advanced sc i ent i f i c  i nstruments wh i le 
i n  the program. 

Twenty-one students reported that the MARC Honors experience had a 
major impact on the i r dec i s i ons to pursue research careers . Severa l 
ment i oned that the i r p l ans  to go to med i cal  schoo l changed as a resu l t  
of the i r  exposure to research i n  MARC Honors programs . I n  the words 
of one student : 

I wou l d  l i ke to emphas i ze that the major impetus to 
my pursu i ng a Ph . D .  was the opportun i ty to conduct 
ori g i na l  researc h through the MBRS and MARC 
prog rams . Had i t  not been for the presence of these 
prog rams at my underg raduate i nst itut i on , I wou l d  
probab ly have j u st g one to med i ca l schoo l and not 
been a sc i ent i st at a l l . 

Copyright © National Academy of Sciences. All rights reserved.

Minority Access to Research Careers: An Evaluation of the Honors Undergraduate Research Training Program
http://www.nap.edu/catalog.php?record_id=18471

http://www.nap.edu/catalog.php?record_id=18471


5 1  

Others emphas i zed how MARC Honors experi ences enhanced thei r 
ab i l i ty to pursue researc h  c areers by prepar i ng them for the 
chal l enges of graduate schoo l . 

The MARC program was i nva l uab l e  to me i n  i t s  
i ntroduct i on t o  career sci ence . I am present ly a 
Ph . D .  cand i date at MI T and fee l that the experi ence 
w i th the program has made my stay i n  g raduate school 
eas i er. I ' l l not soon forget the t i me and care 
facu l ty took w ith  me , and a N I H summer i nternsh i p  was 
probab ly the s i ng le most i mportant preparat i on for 
grad schoo l . 

Another student cred i ts the MARC Honors program w i th important 
i ns i g hts  that rescuea h i s  sc i ent i f i c  career.  

I fee l the MARC and MBRS programs were c ruc i a l in  my 
dec i s i on to t ry for a career i n  sc i ence .  W i thout 
that exper i ence,  I wou l d  have never cons i dered 
sc i ence as a poss i b l e  career opt i on .  By work i ng i n  a 
l ab as an u nderg raduate , I had a good i dea of what I 
wanted i n  a l ab as a graduate student . I t  gave me the 
conf i dence to change from one graduate program to 
another when the f i rst one was not what I expected . 

Most of the comments on the MARC Honors program were favorab l e .  
Severa l respondent s ,  howeve r,  took the t ime to make spec i f i c  
recommendat i ons  o r  cri t i c i sms of the MARC Honors program. Of the 1 6  
respondents mak i ng spec i f i c suggest i on s ,  ha l f  ment i oned the need for 
more ac ademi c  gui dance and career counse l i ng .  

Several comments d i d  not refer to the MARC Honors prog ram. Most 
of these comments were exp l anat i ons  or c l ar i f i cat i ons of current 
career statuses ( 1 4 )  or general comment s about educat i ona l experi ences 
( 2 3 ) . A s i zab l e  group ( 1 7 ) ment i oned d i sappoi ntments of one sort or 
another. Three peop le  ment i oned d i sappo i ntments w ith  career 
progress . The focus i n  these cases was on personal  ach i evement . A 
l arger group ( 9 ) reported d i sappo i ntment w i th the j ob opportu n it i es 
for persons w ith  bache l or ' s degrees i n  sc i ence . I t  shou l d  be recal l ed 
that 8 other respondents c r it i c i zed the MARC Honors prog ram for 
fai l i ng to provi de suffi c i ent academi c gu i dance and career 
counse l i ng .  A common experi ence may under l i e both concern s .  F i na l ly , 
a sma l l number of respondents ( 5 )  expressed d i ssat i sfac t i on wi th "the 
narrowness of sc i ence , "  prej ud i ce i n  the academi c commun i ty , and 
mal treatment of graduate students .  A l thoug h these d i sappoi ntments 
shou l d  not be d i smi ssed , they represent on l y  a sma l l fract i on ( 1 3 . 3 
percent ) of the persons vo l unteeri ng comment s .  
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Conc l us i on 

The overwhe l mi ng maj ori ty of former tra i nees ( 76 . 1 percent ) go on 
to g radu ate or profess i ona l schoo l . A l arge number pursue 
profess i ona l  doctorates , but a substant i al percentage seek research 
doctorates.  Many students are in  master ' s degree programs and may 
cont i nue on i nto doctorate l eve l work . Attrit i on from g raduate or 
profess i ona l programs does not seem to be a prob l em.  Nearly one-ha l f  
of those who l eave a graduate o r  profes s i ona l  program return to 
schoo l . 

A l t hough exact compar i sons  cannot be made , t he rates of graduate 
schoo l attendance and emp l oyment i n  sc i ence for the MARC trai nees are 
above those found i n  the most c l osely comparab l e  nat i ona l  data . 
Unemp l oyment rates among former trai nees are l ow , not much d i fferent 
from the nat i ona l  average for recent sc i ence graduates . 

A s i zab le  port i on of the former trai nees ( 35 . 7  percent ) expect  to 
be i n  researc h  careers at age 35 . A s l i ght ly l arger g roup (42 . 6  
percent ) p l an c l i n i ca l  careers .  Sci ence-re l ated j obs i n  a 
nonc l i n i cal , nonresearc h  sett i ng i s  the goal of 1 5 . 3  percent of the 
MARC Honors al umn i . ( These j obs are l arge ly i n  computer sci ence and 
eng i neeri ng . ) Only 7 . 4  percent expect to be work i ng outs i de of 
sc i ence or eng i neeri ng .  

The former tra i nees report h i g h l eve l s of sat i sfac t i on w ith al l 
part s  of the MARC Honors experi ence . The extramura l  researc h proj ect 
i s the l e ast frequent ly experi enced MARC Honors act i v i ty ,  but i t  i s  
the most h i g h ly prai sed by those who part i c i pated i n  i t .  Other 
researc h-re l ated experi ences ( on -campus researc h  w i t h  a facu l ty member 
and a c l ose i nte l lectua l  re l at i onsh i p w i th a facu l ty member) were al s o  
h i g hly va l ued by the former trai nees . 
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6 .  BACHELOR ' S  DEGREES AWARDED IN THE B I OLOG ICAL 
SC IENCES : PROGRAM AND NONPROGRAM SCHOOLS 

The percentages of bache l or ' s degrees earned i n  
the b i o l og i ca l  sc i ences at program and nonprogram 
schoo l s were exami ned over t i me to assess the 
i nst i tut i ona l  impact of the MARC Honors and MBRS 
programs . At program schoo l s ,  the percentage of 
b i o l og i ca l  sc i ence majors i ncreased--espec i al l y  among 
m i nor i ty students . Nat i ona l  trenas showed no such 
i ncrease for mi nor i ty students and decreas i ng 
percentages for nonmi nor i ty students . The h i gher 
rates at the MARC and MBRS schoo l s remai ned when 
other i nst i tuti onal character i st i cs were taken i nto 
con s i derat i on .  

Two programs funded by the Nat i onal  Inst i tutes of Heal th seek to 
i ncrease the i nvol vement of mi nor i ty undergraduate students i n  
b i omed i ca l  research : the Mi nor i ty B i omed i ca l  Research Support ( MBRS ) 
program i n i t i ated i n  1972 and the M i nor i ty Access to Research  Careers 
( MARC ) Honors Undergraduate program i n i t i ated i n  197 7. Both prov i de 
f i nanc i a l support for mi nor i ty undergraduate students , and both 
i nvo l ve them d i rect ly  i n  research projects . Undergraduate students 
part i c i pate i n  MBRS as emp l oyees on facu l ty research projects and are 
pai d on an hourly  bas i s .  The MARC Honors Undergraduate Research 
Trai n i ng program i s  smal l er and more se l ect i ve than MBRS . MARC Honors 
undergraduate trai nees must be honor students w i th grade po i nt 
averages of 3 . 0  or better.  They rece i ve st i pends and  part i c i pate i n  a 
spec i a l ly  des i gned curr i cu l a and research  trai n i ng act i v i t i es .  The 
expectat i on i s  that th i s  exposure w i l l  i ncrease the students ' 
awareness of research  careers and w i l l  enhance the i r  ab i l i ty to pursue 
these careers . Data presented i n  the preced i ng two chapters suggest 
that th i s  expectat i on i s  rea l i zed i n  the case of the MARC Honors 
program .  

I n  add i t i on to  enhanc i ng the research awareness  and the research 
sk i l l s of the funded students , both programs have broader,  i nst i tu
t i ona l  goa l s .  One object i ve of the MARC Honors program i s  t o  improve 
undergraduate sc i ence curr i cu l a ;  the MBRS program seek s to strengthen 
the schoo l s '  b i omed i ca l  research capab i l i ty .  These qual i tat i ve ,  
i nst i tut i ona l  object i ves are more d i ff i cu l t  t o  assess than i nd i v i dua l  
ach i evements . 
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Some i ns i g ht i nto these i nst i tut i onal object i ves may be obtai ned 
i nd i rect ly .  Improved curr i cu l a  and st rengthened researc h capab i l i t i es 
mi ght i ncrease student i nterest i n  the  b i omed i ca l  sc i ences .  An 
expanded l eve l of l aboratory researc h  may resu l t  i n  a more dynami c 
sc i ence env i ronment and al so he i ghten student s ' enthu s i asm for 
sc i ence .  Th i s  i nterest and enthu s i asm m i ght be ref l ected by an 
i ncrease in bi o l og ica l  sci ence majors . In th i s  chapter,  changes over 
t i me in the rate at wh i ch students  earn b ache l or ' s degrees i n  the 
b i o l og i ca l  sc i ences are exami ned .  Inst i tut i ons w i th and w ithout MARC 
Honors and MBRS programs are compared i n  an examinat i on of the 
prog rams ' i nst i tut i ona l i mpact s .  

Data 

The bas i c  data on bache l o r' s degrees come from the Su rvey of 
Degrees and Other Forma l  Awards Conferred conducted by the Department 
of Educ at i on . Th i s  survey i s  part of the H i gher Educat i on Genera l 
I nformat i on S urvey ( HEGI S ) . Data on race are avai l ab l e  on l y  s i nce 
1 976 .  Howeve r,  for 1 974 ,  comparab l e  data are av ai l ab l e  from a samp l e  
survey sponsored by t�e H ig her Educat i on Pane l ( HEP ) of the Ameri can 
Counc i l on Educat i on .  

Degrees Conferred i n  the B i o l og i cal  Sc i ences 

The percentage of bache l o r ' s deg rees awarded to students majori ng 
i n  t he b i o l og i cal  sc i ences rose i n  the ear ly  1 970s and dec l i n ed in the 
l ate 1 970s .  I n  1 973 , 4 . 6  percent of t h e  bache l or ' s  degrees earned 
were i n  the b i o l og i cal  sc i ences . Th i s  percentage rose to 5 . 4  i n  1 974 
and rose ag ai n  to 5 . 8  i n  1 976 ( F i gure 6 . 1 ) . The percentage remai ned 
at 5 . 8  i n  1 977 and began to d rop i n  1 979 . By 1 981 , 4 . 7  percent of a l l 
bache l o r ' s  deg rees were awarded to students major i ng i n  the bi o l og i c a l  
sc i ences . 

A l most a l l �f the dec l i ne was due to sh i fts  among nonH i span i c 
wh i te student s .  I n  1 976,  6 percent o f  a l l the bac he l or ' s degrees 
earned by wh i tes were in  the bi o l og i ca l sc i ences ( Tab l e  6 . 1 ) . The 
l evel  dec l i ned i n  a l l subsequent survey years , reach i ng 4 . 7  percent i n  
1 981 .  There has been no such  dec l i ne for the mi nor i ty group s .  For 
b l acks  and H i span i c s , the percentage of bache l or ' s degrees earned i n  
b i o l ogy i n  1 9 71  was s im i l ar to the 1 976 l eve l . In  1 97 4 ,  3 . 7  percent 
of a l l bac he l or ' s degrees earned by b l acks  were i n  the b i o l og i c al 
sc i ences .  The fract i on rose s l i g ht ly i n  1 976 and 1 97 7 ,  remai ned 
stab l e  i n  1 979 , and then dropped back  near to i t s  or i g i na l  l eve l i n  
1 981 .  There was a s im i l ar curv i l i near pattern among H i span i c s  from 
1 976 to 1 981 . 

l The characteri st i c s  of the HEP survey and i ts correspondence to the 
HEGI S data are out l i ned i n  the fo l l ow i ng pub l i cat i on : Frank J .  
Ate l sek and Irene L .  Gomberg . B ac he l or ' s  Degrees Awarded to Mi nor i t� �tudents 1 973-74 . 

Th i s  group w i l l  be referred to a s  "wh i te student s . " 
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FIGURE 6 . 1 Percentage of al l bachel or ' s  degrees that 
were awarded i n  the b iol ogi cal sci ences , by race , 1 974-81 . 
See Tabl e 6 . 1 for supporti ng data . 
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TABLE 6 . 1 Percentage of Al l B ache l o r ' s Degrees That Were Awarded i n  
t he B i o log i cal  Sci ences , by I nst i tut i on Type and R ace of Graduate , 
1 973- 1 981 

Year 
I nst i tut i on Type/ 
R ace of Graduate 1 973 1 974 1 976 1 977 1 979 

Total 
B lac k 3 . 7  3 . 8  4 . 1 4 . 1 
H i spagi c  4 . 4  5 . 7 5 . 8  6 . 1 
W h i te 6 . 0  5 . 9  5 . 3  
Total c 4 . 6  5 . 4  5 . 9  5 . 8  5 . 3  

Predomi nantll 
81 ac� Institut i on 

B 1ac� 4 . 5  4 . 3  4 . 8  5 . 2  
H i span i c  4 . 4  3 . 5  9 . 5  
W h i teb 4 . 0  2 . 3  2 . 8  
Total c 4 . 3  4 . 4  4 . 9  5 . 3  

Predomi nant ll 
Wh i te Inst itut i on 

B 1 ack 3 . 1 3 . 6  3 . 7  3 . 6  
H i spagi c  5 . 7  5 . 8  6 . 1 
W h i te 6 . 0 5 . 9  5 . 3  
Total c 5 . 4  5 . 9  5 . 9  5 . 3  

MARC Honors 
B l ack  4 .  1 4 . 9  5 . 1 
H i spagi c  7 . 2  6 . 4  8 . 2  
Wh i te 6 . 7 6 . 8  6 . 4  
Total c 5 . 8  6 . 0  6 . 2 

MBRS 
-slac k 3 . 9  4 . 4  5 . 0  

H i spagi c  6 . 9  6 . 5 7 . 9  
W h i te 5 . 8  6 . 1 5 . 8  
Total c 5 . 3  5 . 5  5 . 9  

aD ata i n  1 974 are from HEP samp le  survey;  a l l other data are 
popu l at i on total s from HEGI S .  

bTh i s  category exc l udes a l l those of H i span i c  ethn i c i ty .  

1 981 

3 . 7  
5 . 9  
4 . 6  
4 . 7  

4 . 5  
4 . 7 
3 . 0 
4 . 5  

3 . 3 
5 . 9  
4 . 6  
4 . 7  

4 . 8 
8 . 4  
5 . 8  
5 . 7  

4 . 5  
7 . 4 
5 . 2  
5 . 3  

CTotal s i nc l ude sma l l er ethn i c  g roups not shown separate l y .  

SOURCES : Atel sek and Gomberg , 1 977 ; U . S .  Department o f  Educat i on,  
HEG I S S urvey of Degrees and Other Formal Awards Conferred . 
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The rate at whi c h  students majored i n  the bi o l og ical sci ences 
vari ed substant i al ly  by type of i nst i tut i on .  B l ack  students attend i ng 
predomi nant ly  b l ack i nst i tut i ons were more l i kely to be bi o l og i ca l  
sc i ence major� than were b l ack students  attend i ng other types of 
i nst i tut i ons . S imi l ar f i nd i ngs  are reported by Ate l sek and Gomberg 
( 1 977 ) i n  the i r study of bac he lo r' s deg rees awarded i n  the 1 973-74 
schoo l year. Wh i te students  were more l i ke ly  to be b i o l ogy majors i n  
predomi nant ly  wh i te i nst i tut i ons and l ess  l i ke ly to b e  bi o l ogy majors 
i n  predomi nant ly b l ack i nst i tu t i ons . H i span i cs were a l so l ess l i ke ly  
to  be b i o l ogy majors i n  predomi nant l y b l ack school s .  Th i s  suggest s 
t hat a group ' s  numeri cal  domi nance i n  an i nst i tut i on was rel ated to 
i ts  l i ke l i hood of major i ng i n  the bi o l og ica l  sc i ences . B l acks  and 
wh i tes were more l i ke ly to be b i o l ogy majors when they were 
numer ica l ly  predomi nant i n  a sc hoo l . 

MARC Honors ana MBRS Schoo l s  

The MARC Honors and MBRS programs were des i gned for i nst i tut i ons 
that have enro l l ments drawn substant i a l ly  from m i nori ty popu l at ions . 
As a resu l t ,  there i s  an over l ap between predomi nant ly b l ack sc hool s ,  
MARC Honors schoo l s ,  and MBRS schoo l s .  A l i st i ng of  schoo l s  wi th MBRS 
or MARC Honors programs operat i ng i n  1 981 4 i s  presented i n  
Append ix  F .  

For b l acks ,  there was a net gai n i n  the percent age of b i o logy 
majors at MARC Honors and MBRS schoo l s i n  the 1 976 to 1 981 peri od . 
Th i s  was i n  contrast to the percentages for a l l b l ac k  students ( i n  al l 
school s ) whi c h  showed no net change from 1 976 to 1 981 . Nat i onw i de ,  
3 . 8  percent of a l l bache l or ' s degrees earned by b l acks i n  1 976 were i n  
the b i o l og i ca l  sci ences ( Tab l e  6 .  1 ) . At MBRS schoo l s the rate was the 
same ; at MARC Honors program schoo l s it was j ust s l i ght ly h i gher . 
Dur i ng the next few year s ,  the proport i on of b i o l ogy degrees earned by 
b l ac ks rose dramat i cal ly  i n  MARC Honors and MBRS i nst i tut ions . I n  
1 981 ,  there was a dec l i ne i n  b io l ogy majors at  a l l types of  school s .  
However,  among b l ack  students i n  MARC Honors and MBRS i nst i tuti ons ,  
the g a i ns  of the l ate 1 970s were not erased . At MARC Honors school s ,  
4 . 8  percent of  the degrees earned by b l acks i n  1 981 were i n  the 
b i o l og i cal sci ences . At MBRS schoo l s ,  the percentage was 4 . 4 .  I n  
both c ases , the rate exceeded the nat i onal  average for a l l b l ack  
graduates ( 3 . 7  percent ) . 

The rate at wh i ch H i span i c  students majored i n  b i o l ogy at MBRS and 
MARC Honors schoo l s al so exceeded the nat i ona l average for H i span i c s .  
The percentage of H i span i c  b i o l ogy majors i ncreased from 1 976 to 1 981 
at prog ram and nonprogram schoo l s ,  but the i ncrease was l arger at 
program schoo l s .  I n  MARC Honors schoo l s ,  the percent age of H i span ics  

3s ee  Append i x  E for l i st of  predomi nant ly b l ack  i nst itut i ons . 
4s i nce 1 981 i s  the most recent year of degree data,  schoo l s  jo i n i ng  
MARC and  MBRS after 1 980 are  not  counted as program part i c i pant s i n  
th i s port i on of t he study .  
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earn i ng degrees i n  b i o l ogy rose from 7 . 2  percent i n  1 976 to 8 . 4  
percent i n  1 981 . I n  MBRS schoo l s ,  6 . 9 percent of the H i span i c  degrees 
i n  1 976 went to b i o l ogy majors . I n  1 981 , th i s percentage rose to 
7 . 4 .  The nat i onal  average for H i span i cs dur i ng th i s same per i od rose 
from 5 . 7 to 5 . 9 percent . 

Program Cohorts 

Gradual  i mp l ementat i on and expan s i on have been i mportant character
i st i cs  of the MARC and MBRS programs . The ear l i est MARC Honors 
programs were funded i n  1 977 and the f i rst MARC Honors trai nees 
graduated i n  the spr i ng of 1 978. Presentat i ons comb i n i ng data for a l l 
program schoo l s for the 1 976 to 1 981 per i od run the r i sk of confound i ng 
preprogram and postprogram effects . A more r i gorous test of program 
impact requ i res the exami nat i on of schoo l s grouped by year of i n i t i al 
fund i ng . 

Tab l e 6 . 2 presents th i s  data for MBRS schoo l s .  The data cover the 
cruc i a l peri od of MBRS growth ,  1 972 through 1 975 .  Program growth 
s l owed after 1 975.  The few schoo l s that rece i ved the i r  i n i t i a l MBRS 
fund i ng after 1 975 tended to be i nst i tut i ons  wi th smal l enro l l ment s ,  
and there were i nsuff i c i ent cases t o  support anal yses for these 
schoo l s .  

The l argest and most con s i stent ga i ns  were found among the b l ack 
graduates . I n  the MBRS i nst i tut i ons  f i rst funded i n  1 972 and 1 973 , 
the percentages of b l ack b i o l ogy majors rose and then fel l , fo l l ow i ng 
the general  pattern observed for b l acks  in  al l U . S .  schoo l s .  Among 
the 1 974 and 1 975 schoo l s ,  the i ncrease cont i nued un i nterrupted ( wi th 
the except i on of one year, 1 97 7 ,  for the 1 975 grantees ) . From 1 976 to 
1 981 , al l groups of MBRS school s had net i ncreases i n  the proport i on 
of b l ack students major i ng i n  the b i o l og i ca l  sc i ences . Th i s i s  i n  
contrast to nat i onal  averages for b l ack students wh i ch fel l from 3 . 8  
percent i n  1 976 to 3 . 7 percent i n  1 981 . 

H i span i c  students show a much more var i ed pattern when observed by 
program cohorts . I n  the i nsti tut i ons  f i rst funded i n  1 972 , the 
proport i on of H i span i cs majori ng i n  the b i o l og i cal  sc i ences dropped 
stead i ly  from 1 976 to 1 981 . The oppos i te pattern occurred among the 
1 973 grantees . Among the 1 974 and the 1 975 grantees , the percentage 
of H i span i c s  major i ng i n  the b i o l og i ca l  sc i ences rose and then 
dec l i ned . H i span i cs showed sma l l er and l ess  con s i stent gai ns at MBRS 
schoo l s than d i d  b l acks . However,  H i span i c s  at MBRS schoo l s were more 
l i ke ly  than b l acks to major i n  b i o l ogy .  

Perhaps the most stri k i ng feature of  the H i span i c  data  was the 
extreme ly  h i gh percentage of 1 981 b i o l ogy graduates i n  the 1 973 
grantee i nst i tut i ons--over 1 0  percent . The 1 973 schoo l s i nc l uded the 
U n i vers i ty of A l buquerque and the Un i vers i ty of Puerto R i co ,  two 
schoo l s that draw students from l arge " estab l i shed"  H i span i c  
commun i t i es . Cons i stent wi th the ear l i er observat i ons  about b l acks  
and wh i tes , H i span i cs are more l i ke l y  to be b i o l ogy majors in  schoo l s 
where they are numer i cal ly  predomi nant . 
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TABLE 6 . 2  Percentage of Al l Bache lor ' s Degrees That Were Awarded i n  
t he B i o log i cal  Sci ences at MBRS School s , by Year of I n i t i al Grant to 
I n st i tuti on and R ace/Ethn i c i ty of Graduate 

Year of Degree 
Year of I n i t i a l  Grant to 
I n st i tut i on/Race of Graduate 1 976 1 977 1 979 1 981 

1 972 

B l ac k  4 . 2  4 . 9  5 . 3  4 . 8  
H i span i c 7 . 9  6 . 6  6 . 7 5 . 7  
Wh i te a 5 . 9  4 . 6  4 . 0  3 . 2  
Total b 5 . 0  5 . 4  5 . 5 4 . 7  

1 973 

B l ac k  3 . 3  4 . 2  5 . 5 3 . 7  
H i span i c  7 . 2 6 . 7  9 . 6  1 0. 1  
Wh i te: 3 . 6  4 . 8  4 . 7  4 . 9  
Total 4 . 9  5 . 3  6 . 7 6 . 3  

1 974 

B l ac k  4 . 6  5 . 0  5 . 1 5 . 2  
H i span i c  7 . 9  9 . 5 8 . 9  6 . 9 
Wh i tea 3 . 9  4 . 8  3 . 7  3 . 1  
Total b 5 . 4  5 . 3  5 . 1 4 . 4 

1 975 

B l ac k  3 . 0  0 . 8  4 . 4  5 . 2  
H i span i c  5 . 0  4 . 8  6 . 3  5 . 1 
Wh i tea 1 0 . 3  1 0 . 7  9 . 6 8 . 6 
Total b 8 . 7 9 . 0  9 . 0 7 . 9  

aTh i s  category exc l udes al l those of H i span i c  ethn i c i ty .  

bTotal s i nc l ude sma l l er ethn i c  groups not shown separate ly.  

SOURCE : U .S .  Department of  Educat i on , HEGI S  Survey of Degrees and 
Other Forma l Award s Conferred . 
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for the MARC Honors program school s ,  g roup i ng i nst i tut i ons by year 
of f i rst fund i ng d i d not e l imi nate the gai ns reported i n  Tab l e  6 . 1 . 
I n  each  of the fi rst three cohorts there were i ncreases i n  the 
percentage of b l ack b i o l ogy majors subsequent to the i n i t i at i on of the 
MARC Honors prog ram { Tab l e  6 . 3 ) . Among the 1 977  g rant rec i p i ent s ,  the 
r i s i ng percentage of b l ack b i o l ogy majors from 1 977 to 1 979 occurred 
fo l l ow i ng the estab l i shment of the MARC Honors program . An even 
l arger growth i n  the percentage of b l ack b i o l ogy majors was found i n  
the 1 978 cohort of i nst i tut i on s .  Some of th i s  1 977  to 1 979 change may 
have been due to the i mpact of the MARC Honors program. The 1 979 
grant rec i pi ent school s had an i ncrease i n  b l ack b i o l ogy majors dur i ng 
t he 1 979 to 1 981 per i od .  

The i ncreases i n  the percentage of H i span i cs maj or i ng i n  the 
b i o l ogi ca l  sc i ences al so remai ned when the school s were grouped by 
year of i n i t i al MARC Honors fund i ng .  for the 1 977 schoo l s ,  i ncreases 
i n  the percentage of H i span i cs earn i ng b i o l ogy degrees i n  1 979 cou l d  
have been part ly due to program effects .  The same ho l ds for 1 978 
grant rec i pi ents i n  1 979 and 1 981 . There were no H i span i c  students i n  
t he 1 979 grantee i nst i tut i ons . The 1 980 grantees had a very l arge 
number of H i span i c  student s .  New MARC Honors grants were awarded to 
1 3  schoo l s i n  1 980 i nc l ud i ng severa l schoo l s w ith  l arge or predomi nant 
H i span i c  popu l at i ons { Catho l i c  Un i vers i ty of Puerto R i co ,  Un i vers i ty 
of Puerto R ico-R io  P i edras , and Un i vers ity of Tex as ,  S an Anton i o ) . I n  
th i s  group of  schoo l s ,  t he  extreme l y  h i gh proport i on of  bi o l ogy majors 
among H i span i cs i s  cons i stent w i th the pre v i ous ly  observed pos i t i ve 
corre l at i on between ethn i c representat i on and e arned degrees i n  the 
b i o l og i cal  sc i ences . The impact of the MARC Honors program cou l d  have 
been parti a l l y  respons i b l e  for the i ncrease in the proport i on of 
H i span i c  b i o l ogy majors i n  these schoo l s between 1 979 and 1 981 . 

I n  summary ,  the data from the MARC Honors program schoo l s suggest 
the poss i b i l i ty of pos i t i ve program i mpact on the percentage of earned 
degrees i n  the b i o l og ica l  sci ences .  Du r i ng the per i od that the MARC 
programs were i n  operat i on ,  the percentage of students major ing  i n  the 
b i o l og i c a l  sc i ences i ncreased at MARC Honors schoo l s for both b l acks  
and H i span i cs .  The gai ns  were sma l l er  than those found for  the MBRS 
program,  but these d i fferences between program effects are ent i re l y  
con s i stent w i t h  the l onger h i story ,  broader m i ss i on , and greater s ize 
of MBRS . 

A l ternat i ve Hypotheses 

The data i n  the preced i ng sect i on i nd icate that the percentage of 
b l ac k  students  earn i ng bache l or ' s degrees i n  the b i o l og i ca l  sc i ences 
i ncreased at MBRS schoo l s and that the percentage of b l ack and H i span i c  
student s e arn i ng b i o l ogy degrees i ncreased a t  MARC Honors program 
schoo l s . These f i nd i ngs are cons i stent and suggest the operat i on of 
d i rect prog ram effects .  However, other cau ses cou l d  be respon s i b l e  
for the observed assoc i at i on s .  

I n  1 976, before the MARC Honors program beg an, schoo l s  that woul d 
l ater rece i ve MARC Honors grant s were above the nat i ona l average i n  
t he i r percentage of b l ack , H i span i c ,  and wh i te students earn i ng degrees 
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TABLE 6 . 3  Percentage of Al l Bache l or ' s Degrees i n  the Bi o l og ica l  
Sc i ences at  MARC Honors Program Schoo l s , by Year of  I n i t i al Grant to 
I nst i tut i on and R ace/Ethn i c i ty of Graduates 

Year of Deg ree 
Year of I n it i a l  Grant to 
I n st i tut i on /Race of Graduate 1 976 1 977  1 979 1 981 

1 977 

B l ack  4 . 5  6 . 0  6 . 5  6 . 5  
H i span i c  2 . 9  2 . 7  4 . 2  3 . 3  
Wh i tea 4 . 6  4 . 5  4 . 4 3 . 9  
Total b 5 . 2  4 . 6  4 . 2  4 . 3  

1 978 

B l ack  5 . 0  6 . 2  7 . 9  7 . 9  
H i span i c  2 . 0  3 . 2  4 . 8  5 . 3  
Wh i tea 4 . 0  5 . 2  5 . 6  5 . 5  
Total b 3 . 9  4 . 6  5 . 3  5 . 0  

1 979  

B l ac k  3 . 2  2 . 5  2 . 3  3 . 7  
H i span i c  
W h i tea 1 . 6 1 .  7 1 .  7 
Total b 3 . 2  2 . 5  2 . 1 3 . 5  

1 980 

B l ack  4 . 6  5 . 6  5 . 8  5 . 7  
H i span i c  8 . 2  7 . 3  8 . 9  1 0 . 0  
Wh i te a 6 . 9 7 . 3  7 . 3  7 . 2  
Total b 6 . 6 6 . 9  7 . 5 7 . 6  

aTh i s  category exc l udes a l l those of H i span i c  ethn i c i ty .  

brota l s i nc l ude sma l l er ethn i c  g roups not shown separate ly .  

SOURCE : u . s .  Department of  Educat i on ,  HEGI S Survey of Degrees and 
Other Formal Award s Conferred . 
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in  bi o l ogy (Tab l e  6 . 1 ) . Compari ng MARC Honors i nst i tut i ons , data i n  
Tab l e  6 . 3  i nd i cate that schoo l s  f i rst funded i n  1 977 had h i gher 
percentages earn i ng degrees i n  b io l ogy i n  1 976 than d i d  schoo l s recei v i ng 
i n i t i a l fund i ng i n  1 978 or  1 979 . 

I n  add i t i on to d ifferent " start i ng poi nts" , other factors cou l d  
underl i e  the re l at i onsh i p between MARC Honors programs and bi o l ogy majors . 
E arl i er i n  thi s chapter i t  was shown that schoo l s • rac i al characteri sti cs 
were re l ated to the rate at wh i c h  bl acks , wh i tes , and H i span i c s  earned 
degrees i n  b i o l ogy . Ast i n  ( 1 978 ) found that students attend ing  pri vate 
co l l eges were more l i ke l y  to major i n  the sc i ences than students at 
pub l i c  co l l eges . Other schoo l characteri st i cs ,  e . g . ,  the l evel of 
sc i ence fund i ng and the presence of a doctoral program on c ampu s ,  may 
a l so be re l ated to the rate at wh i ch students earn degrees i n  b i o l ogy . 

Add i t i ona l Data 

To better speci fy the re l at i onsh i p  between schoo l character i s t i cs and 
prog ram outcomes , add i t i ona l data were obtai ned . Measures of federa l 
support for sci ence were taken from the 1 980 S urvey of Federa l Support to 
Un i vers i t i es ,  Co l l eges , and Se l ected Nonprof i t I nst i tut i ons  conducted by 
the Nat i ona l  Sci ence Foundat i on ( NSF ) . From severa l h i gh ly  corre l ated 
i tems a s i ng l e  measure , the amount of l i fe sc i ences trai n i ng support 
money from a l l agenc i es , was se l ected . I t  h ad the h i ghest correl ati on 
w i th proport i on of students majori ng i n  bi o l ogy ( r = . 09 for 1 980 fund i ng 
and 1 981 graduates ) . I nformat i on on h i ghest degree awarded and type of 
contro l ( pub l i c/pri vate) were a l so taken from the NSF data f i l e . 

I n st i t ut i ons  that d i d  not award bache l or • s  degrees i n  b i ology were 
e l im i nated from the data f i l e .  S i x  school s were a l so exc l uded because 
a l l of the i r graduates rece i ved degrees i n  b i o l og i cal  sc i ences . These 
schoo l s ( optometry , pod i atry ,  and ch i ropract i c co l l eges) were h i gh ly  
spec i a l i zed i nst itut i ons  and unsu i ted for compari son w ith  the remai n ing  
undergraduate i nst i tut i on s .  

F urt her adj ustments were necessary for the ana lys i s  of rac i al and 
ethn i c  group s .  In order to focus  on i nst i tut i ona l impacts of the MARC 
and MBkS programs , schoo l s  rather than i nd i v i dua l s became the un i t  of 
analys i s . For each schoo l , the percentages of b l ack , H i span i c ,  and wh i te 
graduates earn i ng degrees i n  the b i o l og i ca l  sc i ences were cal cu l ated by 
d i v i d i ng the number of bi o l ogy graduates from eac h rac i a l  or ethn i c  group 
by the total number of graduates from that race or ethn i c  grou p .  
M i nor i ty g roup members are concentrated at a sma l l number of school s ,  and 
many i nst i tut i ons  have very few mi nor i ty group members . A change of 1 
b i o l ogy major i n  a schoo l w i th 5 b l ack g raduates resu l t s  i n  a s h i ft of 20 
percentage poi nts . To avo i d  unreal i st i c  and art i f i c i a l ly  i nf l ated 
i nd i cators , on ly schoo l s w i th 30 or more graduates from a g i ven race or 
ethn i c  group i n  1 976 and 1 981 were u sed i n  th i s port i on of the ana lys i s .  

Th i s  restr ict i on exc l udes a d i fferent number of schoo l s for eac h 
ethn i c  group . For b l acks , the number of schoo l s  was reduced from 1 , 793 
i n  the ori g i na l  data set to 330 ( Tab l e  6 . 4 ) . Al though they were a sma l l 
percentage of the total  number of schoo l s  { 1 8 . 4  percent ) , they i nc l uded 
over three-fou rths  of the b l ack student s .  For H i span i c s ,  the loss  of 
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TABLE 6 . 4  Compar i son of Graduati on Data from Al l Undergraduate 
I nst i tut i ons  and Under,raduate Inst i tu t i ons  w ith  30 or More Graduates 
from a G i ven R ace/Ethn c Group 

Percent  
Number Number Number B i o l og ica l  Sc i . 
of of 1 976 of 1 981 

Race/Ethn i c i t� School s Graduates Graduates (1 976 l l l 98 l l 

Bl ack 

A l l  Schoo l s  1 , 793 58, 385 60, 726 3 . 8  3 . 7  
School s w i th 30 

or more B l ack  
Graduates 330 47 , 1 57 46 , 1 20 3 . 9  3 . 9  

H i span i c  

A 1 1  Schoo l s  1 ,  793 26, 1 1 7  33, 1 35 5 . 7 5 . 9  
School s  w ith  30 or 

more H i span i c  
Graduates 1 1 7  20 , 446 23 , 341 6 . 0  1 .  7 

Wh i te 

A 1 1  Schoo l s 1 ' 793 806, 1 08 807 , 347 6 . 0  4 . 6  
School s w i th 30 

or more Whi te 
Graduates 1 , 1 47 765 , 537 757 , 144 6 . 2  4 . 8  

SOURCE : u . s .  Department of Educat i on , HEGI S Survey of Degrees and 
Other Formal Award s  Conferred . 
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schoo l s was greater than for b l ac k s .  On ly  1 1 7  schoo l s (6 percent ) had 
30 or more H i span i c  graduates . These schoo l s  contai ned 70 percent of 
the H i span i c  g raduates.  A few schoo l s were e l im i nated because  they 
had l ess  than 30 wh i te students . The 1 , 1 47 schoo l s w ith  30 or more 
wh ite g raduates contai ned over 94 percent of the wh i te g raduates i n  
1 976 and 1 981 . 

Regress i on Mode l s  

I n  the regress i on model s  the percentage of 1 981 graduates earn i ng 
degrees i n  the b i o log i ca l  sc i ences was v i ewed as a funct i on of the 
1 976 percentage and the number of years of MARC Honors or  MBRS program 
fund i ng pri or to 1 981 . Reg ress i ng the 1 981 percentage on the 1 976 
percentage and the MARC Honors or  MBRS i nd i cators ( MARC-YRS or 
MBR5- YRS) reveal ed the impact of a year of program fund i ng on the 1 981 
percentages after the 1 976 leve l  was contro l l ed . 5 

The resu l ts for the MARC Honors program are summari zed i n  Model  1 
of Tab l e  6 . 5 . 6 The percentage of b l ack  graduates earn i ng degrees i n  
the bi o l og ica l  sci ences rose by near ly  one percentage po i nt for e ach 
year that the i nst itut i on was i n  the MARC Honors program. The effect 
was somewhat sma l ler  for H i span i c s .  W h i te students at MARC Honors 
program schoo l s  were a l so more l i ke ly to maj or i n  the b i o l og i ca l  
sc i ences than wh ite students a t  nonMARC schoo l s .  The i ncrement was 
sma l l ( . 25 for each  year of MARC fund i ng ) , but i n  the same d i rect i on 
as that for the b l ack and H i span i c  student s .  These ga i ns  suggest an 
i nst i tut i ona l  i mpact of the MARC Honors program. 

I n  schoo l s w i th MBRS prog rams there was al so a ri se i n  t he 
percentage of b i o l og i cal  sc i ence majors ( Model  2 ,  Tab l e  6 . 5 ) . E ach 
year of MBRS fund i ng rai sed the l eve l  of b l ack b i o l ogy majors by . 1 7  
percentage poi nts . For H i span i c s  and wh i tes , t here was no measured 
effect of the MBRS programs on the

7
percentage of bache l or ' s  degrees 

earned i n  the b i o l og ica l  sci ences . 

5The mode l s  can be expressed i n  the fol l owi ng form : 
PCTBI081 = a +b 1 (PCTBI 076 ) + b2 ( MARC-YRS ) and 
PCTBI081 = a  +b 1 (PCTBI 076 ) + b2 ( MBRS-YRS ) . 

6rests  of stat i st i ca l  s i gn i f i cance are not d i scussed because the 
regress i on coeff i c i ents are popu l at i on parameters and not samp l e  
est imates . 
7rhere are substant i ve as we l l  as stat i st i ca l  reasons why i t  wou l d  
be a m i stake to use these f i nd i ngs  to contrast the effect i veness of 
t he two programs . Almost a l l MARC Honors programs are at i nsti tut ions 
with MBRS programs , and i nterv i ews w i t h  MARC Honors program d i rectors 
repeated ly emphas i ze how MARC Honors programs are bui l t  upon MBRS 
resources .  ( See Chapter 4 for a d i scuss i on of the program 
i nterre l at i onsh i p . ) The MBRS programs are , on the average ,  o l der than 
the MARC Honors programs , and the years of observat i on ( 1 976 and 1 981 ) 
represent d i fferent poi nts i n  the l i fe cyc l e  of the two programs . 
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TABLE 6. 5 Regress i on Equati ons Measuri ng the Impact of MARC Honors 
and MBRS Programs on the Percentage of B ache lor ' s Deg rees E arned i n  
the B i o l ogical  Sci ences i n  1 981 

Model 

MODEL 1 :  
I ntercept 

PCTBI 076b 

MARC - YRS 

- - - - - -
R2 
N 

MODEL 2 :  
I ntercept 

PCTBI 076b 

MBR5- YRS 

- - - - - -
R2 
N 

MODEL 3 :  
Intercept 

PCTBI 076b 

MARC-YRS 

DEGTOT8 

ALL BI OT8 1 

DOC80 

PRI VAT80 

RELSI zEb 

- - - - - -
R2 
N 

RTiress 1on Re1R�lsl 
B ac� l sean ; c  

1 . 537 1 . 01 7 
( . 258 ) { .  541 ) 

. 540 . 833 
( . 044 ) { . 070 ) 

. 943 . 440 
( . 208 ) ( . 545 ) 

R�ite 

1 . 094 
( .  1 48 ) 

. 659 
{ . 01 8 ) 

. 247 
( . 332 ) 

- - - - - - - - - - - - - - - - -
. 349 . 552 • 531 
329 1 1 6  1 , 1 46 

1 . 488 1 . 1 59 1 . 1 04  
( .270)  ( . 541 ) ( . 1 48 )  

. 539 . 833 . 659 
( . 045 ) ( . 07 1 ) ( .  01 8 )  

• 1 74 - . 066 - . 022 
( . 057 ) ( . 1 37 )  ( . 081 ) 

- - - - - - - - - - - - - - - - -
. 32 7  • 551 . 531 
329 1 1 6  1 , 1 46 

. 759 . 556 - . 484 
( .443 ) ( . 851 ) ( . 682 ) 

. 466 • 71 2 . 649 
( .047 ) ( . 073 ) ( .  01 9 )  

. 736 . 564 . 461  
( . 2 2 1 ) ( . 522 ) { . 334 ) 

. 0001 - . 0001 - . 0003 
( . 0002 ) ( . 0003 ) ( . 0001 

. 0007 . 0009 . 0001 
( . 0002 ) ( . 0003 ) ( . 0002 

. 309 1 . 697  - . 1 47 
( .449 ) ( .857 ) ( . 270)  

. 487 . 056 . 226 
( .439 ) ( . 8 7 1 ) ( . 204 ) 

. 01 8  . 01 6  . 01 9  
( . 006 ) { .  01 3 ) ( . 007 ) 

- - - - - - - - - - - - - - - - -
. 392 . 61 7  . 541 
329 1 1 6  1 , 1 46 

astandard errors are i n  parentheses . 
bFor eac h  race or ethn i c  group ( b l ack , H i span i c  and wh i te) , the 
correspond i ng percentage was used . 

SOURCES : u . s . Department of Educat i on ,  HEGI S S urvey of Deg rees , Other 
Formal Award s  Conferred ; Nat i onal  Sci ence Foundat i on ,  Survey of 
Federa l S upport to Un i vers i t i es ,  Co l l eges , and Sel ected Nonprofit 
Inst i tut i ons . 
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The benef its  attri buted to MARC Honors programs by Mode l 1 may be 
due to other factors . I n  Model  3 ,  the regress i on equat i on u sed i n  
Mode l 1 was expanded to i nc l ude the fo l l ow i ng i nd i cators a s  pred i ctors 
of the percentage of g raduates earn i ng degrees i n  the b i ol og i ca l  
sc i ences : tota l number of degrees g ranted i n  1 981 ( OEGTOT8 1 ) ; federa l 
b i o log i cal  sc i ences tra i n i ng funds i n  1 980 (ALLBI OT8 ) ; the exi stence 
of doctoral programs i n  1 980 ( DOC80 ) ; and pri vate contro l ( PRIVAT80) . 

A measure of eac h  race or ethn i c  group ' s  re l at i ve s i ze i n  the 
student popu l at i on ( RELSI ZE ) was a l so i nc l uded .  Add i ng these  
i nst i t ut i onal  characteri st i cs to  the regress i on model  d id l i ttl e to 
a l ter the conc l us i ons about the impact of the MARC Honors program. 
E ac h  year of MARC Honors fund i ng was assoc i ated w i th a r i se of . 74 
percentage poi nts  i n  the rate at whi ch b l ack students earn bi o l ogy 
degrees . On l y  a smal l amount of the effect of t he MARC Honors program 
found i n  Mode l 1 was med i ated by t he other schoo l characteri st i c s .  
The resu l t s  for H i span i c s  were qu i te s im i l ar t o  those for b l ack s .  
Every add i t i ona l year of MARC Honors fund i ng ra i s ed the l eve l of 
H i span i c  degrees i n  the b i o l og i cal  sc i ences by j ust over  one-h a lf  a 
percentage po i nt .  Among wh i te s ,  the effect of the MARC Honors program 
was smal l er than for b l acks or H i span i c s .  St i l l ,  every add i t i ona l  
year of  MARC Honors fund i ng rai sed t he leve l  of  wh ite  degrees earned 
i n  the b i o log i cal sc i ences by nearly  one-ha l f  a percent age poi nt .  

A f i na l  test of the impact of the MARC Honors program was made by 
exami n i ng the re l at i onsh i p  between program s i ze and the percentage of 
degrees earned i n  the bi o l og ica l  sci ences . -rr-there i s  a d i rect 
impact  of the programs ( rather than a spurious  assoc i at i on due to some 
other i n st i tut i onal c haracter i st i c ) , then the s i ze of the MARC Honors 
program shou l d  have a pos i t i ve re l at i onsh i p  w ith  i ts i mpact on campus . 
A regress i on equat i on rep l ac i ng the number of years of MARC fund i ng 
( MARC-YRS) w ith  the number of MARC Honors trai nees graduat i ng i n  1 981 
( MARC81 G ) i s  presented i n  Tab l e  6 . 6  ( Mode l  1 ) . Because  on ly  schoo l s 
w i th  MARC Honors programs were exam i n ed ,  the n umber of cases dropped 
dramat i ca l ly .  

The s i ze of  the MARC Honors program was c l early rel ated to  the 
percentage of bache l o r ' s degrees earned i n  the bi o l og i c a l  sc i ences .  
Every add i t i onal  MARC Honors trai nee g raduat i ng i n  1 981 was assoc i ated 
w ith  an i ncrease of one-ha lf  po i nt i n  the perc6ntage of b l acks  earn i ng 
bache l o r ' s degrees i n  the bi o l og i ca l sc i ence s .  The i ncrease for 
H i span i cs was much g reater ( 2 . 6  percentage poi nts ) wh i l e  the i ncreas e 
for wh i tes was l ess ( under . 2  of a pe rcentage po i nt per g raduate) . 

The pos i t i ve re l at i onsh i p  between MARC Honors program s i ze and the 
rate at wh i ch students major i n  the  bi o l og ica l sci ences d i d  not 
d i sappear when other schoo l character i st i cs  were added to the 

8The re l at i onsh i p  may str i ke the reader as tauto l og i cal . However , 
s i nce MARC Honors students are rec ru i ted as j un i or or sen i or l eve l 
majors i n  the b i o log i cal  sc i ences , the program does not have to 
i ncrease the number of maj ors . 
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TABLE 6 . 6  Regress i on Equat i ons  Measuring the Impact of  MARC Honors 
Program S i ze on the Percentage of Bache lor ' s Degrees Earned in the 
B i o l og ical Sc i ences i n  1 981 

· 

Regress i on Wei ghtsa 

Model 

MODEL 1 :  

I ntercept 

P CT8 1 076b 

MARC81 G 

B l ack  

1 . 1 02 
( 1 . 835 ) 

. 883 
( . 295 ) 
. 548 

( . 455 ) 

H i span i c  

-7 . 1 36 
(2 . 2 2 1 ) 

1 . 331 
( .  1 96 )  
2 . 641 
( . 562 )  

- - - - - - - - - - - - - - - -

MODEL 2 :  

I ntercept 

P CTB 1 076b 

MARC81 G 

DEGTOT8 1 

ALLBI OT8 

DOC80 

PRI VAT80 

RELSi zEb 

. 326 
28 

- . 025 
( 6 . 1 26 )  

. 809 
( . 367 ) 

. 925 
( .  51 7 )  
- . 0001 
( . 003 ) 
- . 020 
( . 024 )  

1 6 . 1 7 1 
( 1 0 . 564 ) 

. 840 
(2 . 355 ) 

. 01 6  
( . 56 )  

. 476  
28 

astandard errors are in  parentheses . 

. 91 2  
7 

Wh i te 

1 . 230 
( 2 . 7 5 1 ) 

. 669 
( . 324 ) 

. 1 75 
( . 743 ) 

. 485 
8 

bFor eac h  race or ethn i c  group ( b l ack ,  H i spani c ,  and wh i te ) , the 
correspond i ng percentage was used .  

SOURCES : u . s .  Department of Educat i on ,  HEG I S Survey of Degrees , Other 
Formal  Award s Conferred ; Nat i ona l Sc i ence Foundat i on ,  Survey of 
Federa l Support to Un i vers i t i es , Co l l eges , and Sel ected Nonprof i t  
I n st i tut i ons . 
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regres s i on equat i ons ( Tab l e  6 . 6 ,  Mode l 29 ) .  When the effect s of 
sc hool  s i ze , bi o l og i ca l  sci ence trai n i ng funds , doctora l programs , 
pri vate contro l , and percent age b l ack  were control l ed ,  an i ncrease of 
one MARC Honors tra i nee was assoc i ated w i th nearly  a one poi nt 
i nc rease i n  the percentage of students earn i ng degrees i n  the 
b i o l og i cal  sc i ences . . 

S ummary 

Nat i onw i de, the percentage of wh i te students e arn i ng degrees i n  
the b i o l og i ca l  sc i ences has dec reased , wh i l e  the percentage of 
mi nor i ty group members earn i ng deg rees i n  the b i o l og i ca l  sc i ences has 
remai ned at the same l eve l . The pe rcentage of b i o l ogi c a l  sc i ence 
maj ors has i nc reased among m i n or i ty student s at MARC Honors and MBRS 
i n st i tut i on s .  Both the l ength and s i ze of the prog rams were 
assoc i ated w i th h i gher rates of degrees earned i n  the b i o l og i ca l  
sc i ences . These gai ns were broad , often extend i ng beyond the m i no r i ty 
student s who were the targets of the programs . These d i fferences 
between prog ram and nonprog ram schoo l s rema i n ed even after the impact  
of  other i nst i tu t i on a l  character i st i cs was taken i nto cons i derat i on .  

9aecau se of the smal l number of MARC Honors schoo l s  with  30 or more 
H i span i c  or wh i te graduates i n  both 1 976 and 1 981 , th i s  equat i on was 
not cal c u l ated for H i span i cs or wh i tes . 
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APPEND I X  A MARC Program I nst itutions , by Year F i rst Funded and Nunber of Trai nees Graduating or TerMin at i ng 

Year Academi c Year of Graduat i on or Termi nat i on 
F i rst 

MARC I nst i tu t i on Funded 1 977- 78 1 978-79 1 979-80 1 980-81 1 981 -82 1 982-83 1983-84 Total  

Medgar E vers Col l ege 1 977 0 5 6 3 5 2 5 26 
Bened i ct Col l ege 1 977 4 1 3 2 2 3 0 1 5  
Touga l oo Col l ege 1 977 0 2 2 3 4 4 1 16  
Johnson C .  Sm i th Un i vers i ty 1 977 3 3 4 4 4 2 4 24 
Texas Southern Un i vers i ty 1 977 2 6 3 7 3 5 4 30 
Ta l l adega Col lege 1 977 7 5 4 5 7 5 5 38 
Un i vers i ty of New Mex i co 1 977 3 6 6 5 6 3 1 30 
C l ark Co t tege* 1 977 2 1 3 1 3 1 3 14 
Morehouse Col l ege* 1 977 0 2 1 2 2 4 4 1 5  
Morr i s  Brown Co l l ege* 1977 1 1 3 2 2 2 0 1 1  
Spe lman Col l ege* 1977 1 1 3 2 1 3 4 1 5  
New Mex i co State Un i vers i ty 1 977 4 2 6 1 2 2 4 2 1  
Jackson State Uni vers i ty 1 977 6 3 7 1 10 2 9 38 
Northeast Ok l ahoaa State Un i vers i ty 1977 1 2 4 2 3 0 3 1 5  
Pra i r i e  V i ew  A&M 1 977 2 2 6 4 5 5 7 3 1  

C i ty Col lege o f  New York 1 978 - 6 6 3 4 4 2 25 
Cal i forn i a  State Un i v . , los Ange l es 1978 - 2 4 4 4 3 3 20 ..... 
F i sk Un i vers i ty 1978 - 2 6 6 8 6 6 34 � 
Un i ver i ty of Mi nnesota , Du l uth 1 978 - 0 1 7 1 4 3 16  
Un i vers i ty of Hawai i ,  Manoa 1978 - 3 8 6 9 6 1 33 

Savannah State Col l ege 1979 - - 3 1 6 4 6 20 
North Carol i na A&T 1 979 - - 3 3 5 4 4 1 9  
Xav i er Un i vers i ty 1979 - - 3 2 4 1 5 1 5  
Mi l es Col lege 1 979 - - 0 1 2 0 1 4 
B i shop Co l l ege 1979 - - 0 4 1 0 1 6 

Tennessee State Un i vers i ty 1980 - - - 2 2 7 8 1 9  
North Caro l i na Centra l Un i vers i ty 1 980 - - - 3 2 6 4 1 5  
Un i v .  of the Di strict of Col umb i a  1 980 - - - 2 4 2 2 10 
V i rgi n i a  State Un i vers i ty 1 980 - - - 2 5 4 7 18  
Tuskeegee I nst i tute 1 980 - - - 0 3 3 2 8 
Un i vers i ty of Texas , San Anton i o  1 980 - - - 1 4 5 4 14  
Bethune-Cookman Col lege 1 980 - - - 1 3 2 5 l l  
Catho l i c  Un i ver s i ty ,  Puerto R i co 1 980 - - - 1 4 6 5 1 6  
Howard Un i vers i ty 1 980 - - 1 1 9 3 1 1  25 
South Caro l i n a  State Un i vers i ty 1980 - - - 2 1 2 2 7 
Un i vers i ty of Puerto R i co ,  R i o  P i edras 1980 - - - 5 7 7 9 28 
Hunter Cot t ege 1 980 - - - 3 6 2 2 1 3  
Un i vers i ty of Cal i forn i a ,  Santa Cruz 1980 - - - 3 2 6 4 1 5  

*F unded j o i nt l y  under a grant to the At l anta Un i vers i ty Center , I nc .  
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APPEND I X  A MARC PrograM I n s t i tut i ons (Cont i nued ) 

Year Ac adem i c  Year of Graduat i on or Terminat i on 
F i rst 

MARC I nst i tut i on Funded 1 9 7 7- 78 1 978- 79 1979-80 1980-81 1981 -82 1982-83 1983 .. 84 Total 

Fort lew i s  Col l ege 1981  - - - - 1 2 0 3 
Norfol k  State Un i vers i ty 1 981 - - - - 4 6 6 16  
l ong I s l and Un ivers i ty 1 981  - - - - 2 2 4 8 
C a l i forn i a  St . Un i v . -Dom i nguez H i l l s** l CJR l - - - - 1 2 0 3 
L oyo l a  Marymount Un i vers i ty** 1 981  - - - - 0 3 2 5 
D i l l ard Un i vers i ty 1981 - - - - 0 3 2 5 

A l ab..., AloM 1.982 0 2 2 ...... - - - - - U'l 
Morgan State Un i vers i ty 1 982 - - - - - 1 5 6 
Centra l State Un i vers i ty 1 982 - - - - - 1 4 5 
Wayne State Un i vers i ty 1 982 - - - - - 0 5 5 .  

Un i vers i ty o f  C a l i forn i a .  San D i ego 1983 
l i ncol n  Un i vers i ty 1 983 
Hampton I n s t i tute 1983 
Un i vers i ty of A l ask a .  Anchorage 1 983 
Southern Un i vers i ty.  Baton Rouge 1983 
St . Mary ' s  Un i vers i ty 1 983 
Barry Un i vers i ty 1983 
C a l i forn i a  State Un i v  • •  long Beach 1 983 

Tota l A l l I nsti tut i ons 36 55 97 106 163 146 182 785 

**f unded under a s i ngl e  grant to Char l es R .  Drew . 

SOORC£ : MARC Grant Renewa l App l i cat i ons . 
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NATIONAL ACADEMY OF SCIENCES 

INSTITUTE OF MEDIONE 

COMMITTEE ON NATIONAL NEEDS FOR 

BIOMEDICAL AND BEHAVIORAL RESEARCH PERSONNEL 

2 1 0 1  CONSnTVnON AVBNUB 

WASHINGTON, D. C. 204 18  

APPENDI X  8 :  
letter to Program D i rectors 

Dear Dr . ----

(202) ��-�186 

The Nat i onal Acad� of Sc i ences has been asked by the Nat i onal  
I nst i tutes of Heal th to conduct an eval uat i on of the MARC Honors 
Undergraduate Research Tra i n i ng Program.  As E l ward Bynum noted i n  h i s  
l etter of Apri l 1 7 ,  we wi l l  b e  send i ng quest i onnai res to former MARC 
tra i nees as a part of our eval uat i on . In order to gather i nformat i on 
that i s  unobtainab l e  through surveys of former trai nees , we al so pl an 
to v i s i t  several MARC inst i tut i ons . Your school i s  one th at we have 
sel ected to v i s i t .  There are two general top ics wh i ch we wi sh to 
pursue : 

- - Wh at has been the impact of the MARC program on 
students and facu l ty members at your i nst i tut i on?  

- - How has the sc i ence curr i cu l um ( both MARC and 
nonMARC ) evol ved over the l ife of the program? 

I was hop i ng to v i s i t  your campus dur i ng the week of October 1 ,  
1 984. After you have had a chance to th i nk about th i s  request and 
d i scuss i t  wi th the rel evant part i es , I woul d  be grateful if you cou l d  
contact me at the Acad� s o  that we cou l d  arrange the most conveni ent 
schedul e .  My tel ephone number i s  ( 202 ) 334-31 86 .  If  you or anyone 
connected w ith your program have any questi ons regard i ng the nature or 
purpose of my v i s i t ,  pl ease l et me know.  I l ook forward to meet i ng 
w ith you . 

S i ncerely yours ,  

1!-:ff.ri=-
Project D i rector 

Enc l osure 
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D i scuss i on Top ics  for MARC V i s i t s  

I s sues for students 

Career goal s 
Program act i vi t ies 
Effect on GPA 
Source of i nformat ion 
Ro l e  i n  research 
I nteract ion w/Pr i nc i pal  Invest i gator 

I ssues for facu l ty members 

Recru i tment of students to MARC 
Select i on of students 
Leve l s of facu l ty part i c i pat i on 
I nst i tut i onal  i nfrastructure and support 
Re l at i onsh i p  of MARC to other programs ( e . g . , MBRS) 
Curr i cu l um i nnovat ion 
Impact of MARC on nontrai nees major i ng i n  the sc i ences 

Stat i st i ca l  data compari ng trai nees to nontrai nees 

Courses taken 
Grade poi nt average 
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APPENDIX C 

Cover Letters and Quest i onnai re-

Survey of Undergraduate Sci ence Majors 
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NATIONAL ACADEMY OF SCIENCES 

INSTITUTE OF MEDIONE 

COMMITTEE ON NATIONAL NEEDS FOR 
' BIOMEDICAL AND BEHAVIORAL RESEARCH PERSONNEL 

Dear Graduate : 

2101  CONSTI11JTION AVBNUB 

WASHINGTON, D. C. 20418 

November 1 2 ,  1 984 

(202) ��3186 

The Nat i onal  Ac ademy of Sc i ences , an i ndependent , nonprof i t  
organ i zat ion , i s  conduct i ng a study of undergraduate sc i ence majors .  
Th i s  i s  part of a l arger study of the tra i n i ng of b i omed ica l  and 
behavi ora l sc i ent i sts  bei ng done at the request of the u . s . Congres s 
and the Nat ional  Inst i tutes of Hea l th .  

We need to l earn about the educat ion and work experi ences of 
undergraduates who majored i n  sc i ence . You have been se l ected to be 
i n  our samp l e  and we are ask i ng you to he l p  us by f i l l i ng out the 
enc l osed quest i onnai re and return i ng i t  to us  i n  the postage-pa i d  
enve l ope . The i nformat i on you g i ve us wi l l  b e  used i n  formu l at i ng our 
recommendat i ons on sc i ence programs . Pl ease f i l l  out the quest i onnai re 
even i f  you changed majors and had a nonsc ience major when you 
graduated . Al though v i ta l  to our work , your part ic ipat i on i s  str i ctly  
vol untary .  

The quest ionnai re shou l d  t ake n o  more than a few mi nutes to 
comp l ete . The quest i ons  are stra i ghtforward and concern your 
educat i onal  experi ences and work h i story . Al l of the i nformat ion you 
provi de wi l l  be treated as conf i dent i a l  and s afeguarded i n  accordance 
wi th the Pr i vacy Act of 1 974 . Your i nd i v idual  answers wi l l  not be 
presented i n  our report ; on l y  averages and other summary measures wi l l  
be used . If you have any comments or w i sh to c l ari fy an answer, 
p l ease do so in the marg i n  of the quest ionnai re .  There i s  room at the 
end of the quest ionna i re for l onger comments on the i ssues ra i sed i n  
the quest i onna i re or for remark s about your sc ience tra i n i ng i n  
general . 

Th ank you very much for your cooperat i on .  Your part ic i pat ion wi l l  
ass i st us  i n  mak i ng our recommendat ions to Congress and the Nat i onal  
Inst i tutes of He a l th . If you have any quest i ons about th i s  survey, 
pl ease ca l l Dr . Howard Garri son ( col l ect ) . H i s  te l ephone number i s  
( 202)  3 34-31 86. 

Enc . 

Thank you aga i n ,  

1/.M, (. tw 
Robert L .  H i l l ,  Ph . D .  
Chai rman , Commi ttee o n  Nat i ona l  
Needs for B i omedica l  and 
Behav i ora l Research Personne l 
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NATIONAL ACADEMY OF SCIENCES 

INSTITUTE OF MEDICINE 

COMMITTEE ON NATIONAL NEEDS FOR 

BIOMEDICAL AND BEHAVIORAL RESEARCH PERSONNEL 

Dear Graduat e :  

2 1 0 1  CONmnnJON AVBNUB 

WASHINGTON, D. C. 204 18 

January 8, 1 985 

Several weeks ago we sent you a quest ionnaire as part of our study 
of undergraduate sc i ence major s .  As of th i s  date we h ave not rece ived 
your compl eted quest i onna ire . Your answers are essent i a l to us . Our 
goal i s  to prov i de Congress and the Nat i on a l  I nst i tutes of Heal th wi th 
accurate and representat i ve i nformati on on the tra i n i ng and career 
progres s of sci ence student s .  I n  order to do th i s ,  we need i nformat ion 
from everyone in  our survey popu l at i on .  

We have enc l osed a second copy of our quest i onna i re i n  the event 
th at the f i rst copy was l ost or mi spl aced . Most of the quest i ons  
requ i re that you s imply check a box ;  the ent i re quest i onna ire wi l l  
probab ly  take no more th an a few mi nutes to compl ete . As I i nd i cated 
i n  my ear l i er l etter ,  your answers wi l l  be kept conf i dent i a l . If  you 
h ave any quest i on s ,  ca l l me co l l ect at ( 202 ) 334- 3 1 86 .  

P l ease compl ete the quest i onna i re and return i t  i n  the enc l osed 
envel ope . I f  your answers are a l ready i n  the ma i l ,  pl ease accept our 
thank s and i gnore the second quest i onna i re .  

Si ncere ly yours ,  

� �  
Howard Garri son ,  Ph . D .  
Project D i rector 
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81 . OMI No. -.o237 
APPRMI ..,. .. ,,_ 

National Academy of Sciences 

.Survey of Undergraduate Science Majors 

r 
L 

1. When .. ,. you born? 
I 

(�th) � 2. M you a U.S. cltlzltn? 
1 .  0 no 
2. 0 ,.. a. What Ia your eex? 
1. 0 --
2. 0 FeiMie  

4. What Ia your -.. *kgrouncl? 

I 
_J 

1 .  0 Arnerl«** lndiM or At...un N.UV. 
2. 0 A8IM or P.ctflc laiMder 
3. 0 .... 
4. 0 White 

· &. Ia ,our ethnic .......... Hlepenlc? 
'· 0 ftO 
2. 0 ,.. 

lf your ftiiM or .td,.. la lnoor'Nct, .,..... enter 
oorNCt Information below. 

I. During the week of November 12, 1884 were 
you enrolled • a atudent? 

1. 0 no. Plute aldp to Oueatlon 7. 
2. 0 ,.._ ....._ continue 

IL What type of PfOCirMI were you •rolled 
In? (cMck one) 
1 .  0 Nondegree 
2. 0 �· -ree 
3. 0 Maater'a degree 
4. 0 Ra1111'Ch doctorate (Ph.D.) 
5. 0 Clinical doctorate (M.D., O.D., 

D.D.S., D.V.M., etc.) 
I. 0 Other profeaaloMI degree (LLB., 

J.D.i.) lb. Fram the ree .net Employment 
8pecl .. ty Ll on .-oe l, •ect .net enter 
bOtlt the IP8C ... ty ..... (IMIOr) .net 
ftUfllber rnoet c�oeety ,...ed to your 
ediiOIII� progrn. 

(nii'M of IP8Cf .. ty) (number) 

7. In the fJible  below, let In ch� Older .. l of the= thllt you ...,. e.necl (beglnnlng with your under· 
gr.tu.ae degree). Plute u• the Degree .net Employment �- Uat on page I fOr "'*'  field .net number . 

TYPE OF IIOIYII ICHOOL IMIIE .. CIIY PI CAIIPUit IIA.IOA PIILD ..... UMIEII 
...... eMNTED 
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I. Old you ever attMd a graduate echool or pro
f ... loMI echool, but leave befOifl finishing a 
degfM? 
1 .  0 no(aklp to a. 9) 
2. 0 , .. 

8a. If )W, what type of progr.rn were you 
enrolled In? (check one) -
1 .  0 Nondegree 

2. 0 Bachelor's degree 

3. 0 Master's degree 

4. 0 Anearch doctorate (Ph.D.) 

5. 0 Clinical doctorate (M.D., O.D., 
D.D.S., D.V.M., etc.) 

e. 0 Other professional degree 
(LLB., J.D., etc.) 

lb. Why did you leave? 

8c. Which of the following were malor fac
tors In your decision to leave the pro
gram? (check all that apply) 

1. 0 Lack of Interest In the program 

2. 0 External factora such a mar
rl��ge, children, etc. 

3. 0 Educational expenses 

4. 0 Lack of preparation for the 
program 

5. 0 Expechdlons of future earnings 

I. What wu your employment status a of the 
week of November 12, 1884? Pleaae answer 
even If you were a student. 

1. 0 Poatdoctor.l appointment (fellowship, 
tralneeahlp, NHareh auoclatHhlp, 
etc.) (Skip to Q. 12) 

2. 0 Not employed 

ta. If not employed, were you eeeklng 
employment? 
1 .  0 no 
2. 0 ,.. 

(Skip to a. 12) 

3. 0 Employed 
-

lb. If employed, wu this full-time or part· 
time employment? (check one) 
1 .  0 Full-time (35 houra or more) 

2. 0 Part-time (lea than 35 houra) 

82 

10. Wu this Job you held during the week of 
November 12, 1884 a eclence or engineering 
,.lated position? 

1. 0 yea (Skip to Q. 1 1) 

2. 0 no 

10L If no, what wu the mo.t Important 
ruaon for taking the position? (check 
one) 
1 .  0 Prefer nonaclence or 

nonenglneerlng 

2. 0 Promoted out of eclence or 
engineering position 

3. 0 Pay Ia better 

4. 0 Locatlonal preference 

5. 0 Science or engineering posi
tion not available 

8. 0 Other (please specify) 

1 1 .  From the Degree and Employment Specialty 
Uat on .-ge 8, Mlect and enter both the 
name and number of the specialty moat 
ciOMiy related to your princiPII employment 
during the week of November 12, 1884. Please 
write In your specialty even If It Ia not on the 
I lat. 

(name of specialty) (number) 

CAREER PLANS 
12. What kind of work do you expect to be doing 

when you are 35 ,..,. old? 

(lob name) 

From the Degree and Employment Specialty 
Uat on pege 8, select and enter both the 
name and number of the specialty most 
closely related to this Job. Pleaae write In the 
apeclalty even If It Ia not on the llat. 

(name of specialty) (number) 

12a. Is this work a aclenc.related 
occupation? 

1. 0 no 

2. 0 yes 

1 3. Do you think you will need more education, 
training, or schooling than you have at pre
eent In order to obtain this kind of work or to 
DMCe a you would like In your Job or 
career? 
1 .  0 no 

2. 0 ,.. 
3. 0 don't know 
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13& , ,.., wlllll .. ..  a.w- ..... of 
dltloMI educ.ltan ,.,.. wll ...s? 
CCIIeck one) 
1. 0 NondegrM ... ... 
2. 0 e.ac ........ ...... 
a. 0 ...... .,. . ...... 
•· 0 R111arch doctorlle (Ph.D.) 

5. 0 Cllnlcll doclcnta (M.D., 0.0., 
D.D.S.. D.V.M.) 

•. 0 Other profeulonll ...... 
(LLB., J.D .. etc.) 

UNDERGRADUATE SCIENCE EDUCAnON 
14. Overlill, how .. lafled ... JOU with the 

qwllty of JQUr undergr.tuate .clenoe � 
erwn? (check one) 
1. 0 Very .. lafled 

2. 0 a.tllfled 
a. 0 Neither .. llfled nor diUIIafled 

•· 0 DiiMtlafled 
5. 0 Very diUIIsfled 

1&. AI J*1 of JQUr undergraduate aclenoe � 
erwn . ..  ,. JOU able to eetllbllah a clole 
working ,.latlonahlp or a clole Intellectual 
ralatlonlhlp with a faculty member? 

1. 0 no 
2. 0 ,.. 

15L If ,.e, In comparllon with other parts 
of JOUr .clence curriculum, how 
beneficial to your Klence education 
waa this relatlonahlp? (check one) 
1. 0 Much more beneficial 
2. 0 Mora beneficial 

3. 0 Neither men nor leu 
beneficial 

•. 0 ..... beneficial 
5. 0 Much .... Mnltflclal 

11. Aa part of your undergrlldu.ae ICfence � 
gram, were you Involved In 8ft ort-C8mpua 
....arch project with a faculty 111811'1ber? 
1 .  0 no 
2. 0 yea . 

11a. If ,.., In comparlaon with other parte 
of your science curriculum, how 
beneficial to JOUr aclence education 
•• thll ... ean:h project? (oheck one) 
1. 0 Much men beneficial 
2. 0 More beneficial 
3. 0 Neither men nor ... 

beneficial 

•· 0 Lela beneficial 
5. 0 Much .... ....... 

17. AI 1*1 of JQUr undergr.tuate Klenoe � 
gram, were you Involved In a eummer 
.....,-ch project In lnduetry or • an lnatltu
tlon other than the unlveralty at which JOU 
..,. a atudent? 

1. 0 no 

2. 0 ,.. 
.17& If ,_,  In oomparllon with other parte 

of your ICienoe curriculum, how 
beneficial to your Klence education 
waa thla ....arch project? (check one) 
1 .  0 Much men beneficial 
2. 0 More beneficial 
3. 0 Neither men nor ieu 

beneficial 
4. 0 Lela beneficial 
5. D Much leu beneficial 

11. , Aa part of your undergraduate science � 
grwn, did you attend any scientific meetings 
or confe..nces? 

1. 0 no 

2. o vee 
18& If ,_, In comparison with other parte 

of your ICience curriculum, how 
beneficial to your science education 
were thele conferences? (check one) 
1 .  0 Much men beneficial 
2. 0 More beneficial 
3. 0 Neither more nor less 

beneficial 

4. 0 Leas beneficial 
5. 0 Much leu beneficial 

11. AI an undergr.tuate, did you ever make a 
preaentatlon of the findings of your own , 
original ........:h to a group of ltudents or 
aclentlata? 
1. 0 no 

2. 0 ,.. . 
· ·� .If ..... en oomparteon with other parte 

of your science curriculum, how Im
portant to your t:Mflflr platl8 waa this 
�? (check one) 
1. 0 Much more Important 
2. 0 More Important 

a. 0 Neither more nor less 
Important 

4. 0 Lela Important 
5. 0 Much less Important 

8. Aa 8ft undergr.tuate, how much did you leam 
about ....arch topics or ....arch problems 
that •re of Immediate Interest to the sclen· 
tlflc community? (check one) 
1 .  0 A lot 
2. 0 8ome 
3. 0 Little 

4. 0 Nothing at all 

Copyright © National Academy of Sciences. All rights reserved.

Minority Access to Research Careers: An Evaluation of the Honors Undergraduate Research Training Program
http://www.nap.edu/catalog.php?record_id=18471

http://www.nap.edu/catalog.php?record_id=18471


21. Aa .. undergr.tuate atuclent. did wau .... 
•Y ..,..r counMitng or guiUnce fnMn f.:ut
ty membera? 

1. 0 no 

2. 0 ,.. 
22. Aa 1*1 of your underg--. PftVM', ..,.  

wou lble to work with highly complex eclen
tlflc lnatrumentatlon (I.e •• tnat""'*'tatlon 
etmtw to that Ul8d by practicing eclenttata)? 

1 .  0 no 
2. 0 ,.. 

23. Aa en undergr.tuate atudent, did you NOelve · 
guldMCe Md couneellng tram t-=utty 
memberl ln IIPPfylng to .,..uate a:hool? 

1 ." 0 no 

2. 0 yea 

24. Were you ever a tmlnee or fellow In the 
Minority AcciU to Reeurah C.... (MARC) 
Honora Undergr.tuale prugrwn? (check one) 
1•  0 no \ Plelle lldp to Q. 27  
2. 0 not aure f 
3. 0 yea. Plute continue 

24a. How m..y montha did you apend on 
thla progrwn? 

(mont hi) 

24b. Did wau ..... your b-=helor'a _ ... 
white on the MARC progrn? 

1. 0 no 

2. 0 yea 
25. AI part of your undergr-.duate MARC p10grn 

did you take apecl .. cl_.. for MARC 
atudenta? 

1. D no 

2. 0 ,.. 
25a. If ,.a. In oompartaon with other parta 

of your actenoe curriculUM, how 
beneflct• to your ICience edUOIIIIon 
..,. theM coureea? (Check one) 
1. 0 Much mo.. beneficial 

2. 0 More beneflolal 

3. 0 Neither more nor leu 
beneflct• 

4. 0 Leu benetlalal 

5. 0 Much leu beneficial 

84 

a Aa .,.. of your undergrmuate MARC p� 
grwn. wu thera a apect., lecture aeries 
where eclentlsts from other lnatltutions were 
brought to your c.rnpus? 

1 .  D no 

2. 0 yea 
... If ,.., In comparison with other parta 

of waur ICience curriculum, how 
beneflcUI to waur lclence education 
wa thla lecture eertea? (check one) 
1.  0 Much more beneficial 

2. 0 Men benlflct• 

3. 0 Neither more nor less 
beneflcl .. 

4. 0 Leu beneficial 

5. 0 Much leu beneflcl• 

27. Aa • undergr.tuate atudent, went ,ou ever a 
part of the Minority Biomedical SUpport 
(MBS) or Minority Biomedical Research Sup
port (MIAS) prograrna? 

1• 0 no l PleaH lklp to Q. 28 
2. 0 not aura J 
3. 0 yea. Plute continue. 

27L How many months did you apend on 
thla progrn? 

(montha) 

27b. Did you NCelve your bachelor'• deg,.. 
while In the MBS or MBAS program? 

1. 0 no 

2. 0 yes 
a Eatimate how well wau did In •1 of your 

couree work for your UNDERGRADUATE 
....... (IF YOUR SCHOOL DID NOT GRADE 
ON A 4.0 BASIS, CONVERT YOUR RECORD 
TO THE APPROPRIATE CATEGORY.) CHECK 
ONE BOX ONLY. 
1. 0 Mostly A 

(3.75-4.00 Gr.te Point Aver-catt) 

2. 0 About half A end h .. f B 
fi.2W.74 Gr.te Point Aver-catt) 

3. 0 Mostly B 
C2.75-3.24 Gr.te Point Average) 

4. 0 About h .. f B end half C 
CZ-25-2.74 Gr.te Point Average) 

5. 0 Mostly C 
(1.75-2.24 Grme Point Average) 

e. o About half c n half D 
(1�1.74 Grme Point Average) 

7. 0 Mostly D or below (Uia than 1 .25 Grme Point Aver-catt) 
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TMnk you for your help. 

PleMe .,.. ttw ..,_ below H ,au ha¥e lnY .tdltloMI oommenta on the .,MY queltlona, .,rvey toplca 
or on your �uate ·ac�enoe trlllnlng: 

PleMe rwtum ttw completed form In the encloeed envelope to the National Aa.demy of Sciences, 
JH 130, 2101 Conetltutlon Awnue, N.W., WMhlngton, D.C. 20418. 
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DEGREE AND EMPLOYMENT SPECIAL TV LIST 
Mathematical Sciences 

013 Agronomy 71 1 Actuarial science 
014 Animal. dairy, poultry sclencH 723 Computer and Information sciences 
015 Farm and range management 750 Mathemat ics 
018 Fllh, game and wildlife management 751 Operat ions research/management sciences 
01 7 Food sciences 713 Statist ics 
018 Forestry and related sclencH 780 Mathematical sclencH, other 
019 Horticulture 
020 Natural resources management Phr*al Sciences 
021 Soli science 720 Astronomy 090 Agricultural sclencH, other 721 Atmospheric sciences and meteorology 

llologlal SclencH 213 Biochem istry 
722 Chemistry 

21 1 Anatomy, histology 741 Earth sciences and geology 
213 Biochemistry 733 Metal lurgy 
21 4 Biophysics 742 Oceanography 
215 Botany 731 Physics 
221 Cell and molecular biology 790 Physical sclencH, other 
218 Entomology 
226 Embryology lool8l SollnCIS 
21 7 Genetics 81 1 Anthropology 218 Immunology 
219 Marine biology 8 1 2  Criminology 

220 Microbiology, bacteriology 813 Economics 

227 NeuroiCiencH 814 Geography 

222 Nutrit ion 823 Ungulst lcs 

228 ParMitology 817 Political science and government 

223 Pathology, human, animal, plant 818 Psychology (except clinical) 

224 Physiology, human, animal, plant 821 Sociology 
822 Urban studies 229 Radiobiology 880 Social sclenc•. other 230 Toxicology 

225 Zoology Health Solancea 290 Biological sciences, other 
81 1 Clinical psychology 

Educalloft 812 Dentistry 

413 Biological sclenc• education 814 Hospital and health care administration 

414 Engln•rlng education 81 5 Medicine or pre-medicine 

4 1 7  Mathematics education 818 Nul'81ng 

421 Physical sclencH education 81 7 Pharmacology 

425 Social science education 818 Pharmacy 

490 Education, other 
890 Health sciences, other 

Engineering Artl and HIIIMIIItles 
51 1 Aerospace. aeronautical, 11tronautlcal 109 Area and ethn ic studies 

512 Agricultural 
1 10 Arta Md lette,., general 

513 Arch itectural 1 1 5  Englllh and journalism 

514 Bioengineering and biomedical engineering 
1 14 Fine and applied arts 

5 1 5  Chemical 
1 1 8  Foreign language and literature, all fields 

518 Civil, construction, and transportation 
1 1 7  History 

518 Computer engineering 
1 1 9  Philosophy 

5 1 7  Electrical, electronic, and communication 
1 20  Religion a nd  theology 

529 Engineering science Olher lpeclalllea 519 Environmental and sanitary 
520 Geological 91 1 Architecture and environmental design 
521 Industrial 914 Buslneu and commerce 
530 Materials 912 Homa economics, all fields 
522 Mechanical 913 Law and prelaw 
523 Metal lurgical 915 Military science, Including merchant marine 
524 Mining and mineral deck officer 
525 Naval architecture and marine engineering 918 Social work 
528 Nucle• 999 Other fields 
531 Ocean 
527 Petroleum 
751 Operations research/management sclencn 
590 Engineering, other 
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APPEND I X  0 

Compar i son of Survey Respondents and Nonrespondents 
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TABLE 0 . 1 Response Rates by Academi c Year of Prog ram Entry 

Reseonse 

Academi c  Year No Yes Tota l 

1 977-78 N 50 63 1 1 3 
I 44 . 2% 55 . 81  1 00 . 0  

1 978-79 N 32 54 87 
I 37 . 21 62 . 81  1 00 . 0  

1 979 -80 N 53 93 1 46 
I 36 . 31 63 . 7% 1 00 . 0  

1 980-81 N 57 1 01 1 58 
I 36 . 11 63. 9% 1 00 . 0  

1 981 -82 N 55 1 41 1 96 
I 28. 11 71 . 9% 1 00 . 0  

1 982 -83 N 37 70 1 07 
I 34 . 61 65 . 4% 1 00 . 0  

1 983-84 N 3 1 2  1 5  
I 20 . 0%  80. 01  1 00 . 0  

TOTAL N 287 534 82 1 
I 35 . 0%  65 . 0% 1 00 . 0  

SOURCES : MARC Honors  Survey and MARC Grant Renewa l 
App l i cat i ons . 
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TABLE D . 2 Mean Grade Poi nt Average of Respondents and Nonrespondents 

GPA 

Mean 

Standard Dev i at ion 

Nllllber 

Response 

No 

3 . 1 8  
. 52 

1 38 

SOURCE : MARC Grant Renewal App l i cat i on s .  

Yes 

3 . 33 

. 42 

309 

TABLE D . 3  Average Number of Months i n  Program for Respondents and 
Non respondents 

Months in Program 

Mean 

Standard Dev i at i on 

NtJDber 

Response 

No 

1 5 . 0  

7 . 7  

1 98 

SOURCE : MARC Grant Renewa l App l i cat ion s .  

Yes 

1 6 . 5  

6 . 7 

393 
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TABLE D . 4  Grade Poi nt Averages : Program D i rectors •  Report s  
by Survey Respondents • Reports 

GPA Reported by : 

Survel Reseondents 

Program D i rectors A A/8 8 8/C c 

A 37 4 

A/8 33 1 06 5 

8 2 30 59 1 1 

8/C 1 8 3 

C or Lower 2 1 1 

Total 72 1 41 74 5 2 

aThe data were ori g i nal ly reported to two dec i mal  p l aces 
on a four po i nt sca l e .  They were receded to match the 
response categori es presented to the survey popu l at i on .  

SOURCES : MARC Honors Survey and MARC Grant Renewa l 
App l i cat i on s .  

Total  

41  

1 44 

93 

1 2  

4 

294 
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APPENDIX  E 

Predomi nant ly B l ack  I n st i tut i ons l 

ALABAMA 
A l ab ama Agri cu l tural and Mechan ica l  Un i vers i ty 
Al abama Lutheran Academy and Co l l ege 
A l abama State Un i vers i ty 
Lawson State Commun i ty Co l l ege 
M i l es Co l l ege 
Oakwood Co l lege 
Se lma Un i vers i ty 
St i l lman Co l lege 
Tal l adega Co l l ege 
Tuskegee I nst i tute 

ARKANSAS 
Ark ansas  B apt i st Co l l ege 
Ph i l ander Sm ith  Co l l ege 
Shorter Co l l ege 
U n i vers ity of Arkansas , P i ne  B l uff 

CAL IFORN IA 
Compton Commun i ty Co l l ege 

DELAWARE 
De l aware State Co l l ege 

D I STRI CT OF COLUMBIA 
Uni vers i ty of the D i stri ct of Co l umb i a 
Howard Un i vers i ty 

FLORI DA 
Bethune Cookman Co l l ege 
Edward Waters Co l l ege 
F lor i d a  Agri cu l tura l and Mechan ica l  Un i vers i ty 
F l or i da Memori a l  Co l l ege 

GEORGIA 
A l b any State Co l l ege 
Atl anta Un i vers i ty 
C l ark Co l l ege 
Fort Val l ey State Co l l ege 
Morehouse Co l l ege 
Morri s Brown Co l l ege 
Pai ne Co l l ege 
Savannah State Co l l ege 
Spe l man Co l l ege 

l From NSF , R esources Su�port i ng Sc i ent i f i c  Act i v i t i es at 
Predomi nant ly B l ack Co l eges and Un i vers it ies . Washi ngton , D . C . : 
Nati ona l Sc i ence Foundat i o n .  1 982, pp . 6- 7 .  

C o p y r i g h t  ©  N a t i o n a l  A c a d e m y  o f  S c i e n c e s .  A l l  r i g h t s  r e s e r v e d .
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I LL I NOI S 

Ch i cago State Un i vers i ty 

KENTUCKY 
Kentucky State Co l l ege 

LOU I S IANA 
D i l l ard Un i vers ity 
Gramb l i ng State Un i vers i ty 
Southern Un i vers i ty and A&M Co l l ege 
Xav i er Un i vers i ty of Lou i s i ana  

MARYLAND 
Bowi e State Co l l ege 
Copp i n  State Co l l ege 
Morgan State Un i vers i ty 
Un i vers i ty of Maryl and ,  Eastern Shore 

MICH IGAN 
H i gh l and Park Commun i ty Co l l ege 
Shaw Co l l ege at Detro i t  
W �ne County Commun i ty Co l l ege 

MI SSI SSI PPI  
A l corn State Un i vers i ty 
Coahoma Jun i or Co l l ege 
Jackson State Un i vers i ty 
Mary Ho lmes Co l l ege 
M i ss i ss i pp i  I ndu stri a l  Co l l ege 
M i ss i s s i pp i  Val l ey State Un i vers i ty 
Prent i ss Normal and I ndustr i al  I nst i tute 
Rust Co l l ege 
Touga loo Co l l ege 

MI SSOURI 
Harr i s-Stowe State Co l l ege 
L i nco l n  Un i vers i ty 

NORTH CAROL I NA 
Barber-Scot i a  Co l l ege 
Bennett Co 1 1  ege 

OHI O 

E l i zabeth C i ty State Co l l ege  
F �ettev i l l e State Un i vers i ty 
Johnson C .  Sm ith Un i vers i ty 
L i v i ngstone Co l l ege 
North Caro l i na A&T State Un i vers i ty 
Nort h  Caro l i na Centra l Un i vers i ty 
Shaw Un i vers i ty 
St.  August i ne ' s Co l l ege 
W i nston-Sa l em  State Un i vers i ty 

Cent ra l State Un i vers i ty 
W i l berforce Un i vers i ty 
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·OKLAHOMA 
Langston Un i vers i ty 

PENNSYLVANIA 
Cheyney State Co l l ege 
L i nco l n  Un i vers i ty 

SOUTH CAROL I NA 
A l l en Un i vers i ty 
Bened i ct Co l l ege 
C l af l i n  Co l l ege 
Denmark Techn i ca l  Co l l ege 
Fri endsh i p Co l l ege 
Morr i s Co l l ege 
South Caro l i na State Co l l ege  
Voorhees Co l l ege 

TENNESSEE 
F i sk Un i vers i ty 
Knoxv i l l e Co l l ege 
L ane Co l l ege 
LeMoyne-Owen Co l l ege  
Meharry Med i ca l  Co l l ege 
Morr i stown Co l l ege 
Tennessee State Un i vers i ty 

TE XAS 
B i shop Co l l ege 
Hu ston-Ti l l otson Co l l ege 
Jarv i s  Chri st i an Co l l ege 
Pau l  Qu i nn Co l l ege 

93 

Prai ri e V i ew Agri cu l tura l & Mechan i cal  Uni vers i ty 
Southwestern Chr i st i an Co l l ege 
Texas Co 1 1  ege 
Texas Southern Un i vers i ty 
W i l ey Co l l ege 

VI RG IN IA 
Hampton I n st i tute 
Norfo l k  State Un i vers i ty 
St . Pau l ' s  Co l l ege 
V i rg i n i a State Un i vers i ty 
V i rg i n i a  Un i on Un i vers i ty 

V I RG IN  I SLANDS 
Co l l ege of the V i rg i n  I s l ands 
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APPENDI X F 

1 981 MBRS and MARC I nst Hut i ons  

I NST ITUT I ON C ITY MBRS 

A l abama A & M Un i v  Normal X 
M i l es Co l l ege B i rmi ngham 
Se lma Un i vers i ty Se lma X 
St 1 l l man Co 1 1  ege Tusca loosa X 
Tal l adeg a Co l l ege Tal l adega X 
Tuskegee I nst i tute Tuskegee X 
C a l i forn i a St . u . , Dam. H i l l s l Domi nguez H i l l s  X 
Ca l i forn i a St . u 1 ,  Los Ang . Los Ange l es X 
Loyo l a  Marymount Los Ange l es 
East Los Ange l es Co l l ege Monterey Park X 
San Jose St . Un i vers i ty San Jose X 
Un i v . of Cal i f . , San D i ego San D i ego X 
Un i v .  of Ca l i f . , Santa Cruz Santa Cruz X 
Fort Lew i s  Co l l ege Durango 
Un i v .  of Southern Co lorado Pueb l o  X 
De l aware State Co l l ege Dover X 
Howard Un i vers i ty Wash i ngton , D . C . X 
Un i v . D i str i ct of Co l umb i a Wash i ngton, D . C .  X 
Bethune-Cookman Co l l ege Daytona Beach  X 
F l or i da A & M Un i vers i ty Tal l ahassee X 
A l bany State Co l l ege A l bany X 
At l anta Un i v . Center , I nc . 2 At l anta X 
Fort Val l ey State Co l l ege Fort Va l l ey X 
S avannah State Co l l ege Savannah X 
Un i vers i ty of Hawai i - H i l a  H i l a  X 
Un i vers i ty of Hawai i - Manoa Honol u l u  X 
Ch i c ago State Un i vers i ty Chi c ago X 
Kentucky State Un i vers i ty Frankfort X 
D i l l ard Un i vers i ty New Or l eans X 
Gramb l i ng Un i vers i ty Gramb l i ng 
Southern Un i vers i ty Baton Rouge X 
Xavi er Un i v . of Lou i s i ana New Orl eans X 
Un i v . of MD ,  Eastern Shore Pri ncess Anne X 
W �ne State Un i vers i ty Detro i t X 
Un i vers i ty of M i nn/Du l uth Du l uth 
A l corn State Un i vers i ty Lorman X 
Jackson State Un i vers i ty Jackson X 
Touga loo Co l l ege Toug a loo X 
L i nco l n  Un i vers i ty Jefferson C i ty X 

l students  attend MARC prog ram sponsored by Char les  R .  Drew 
Postgraduate Med i c a l  Sc hoo l . 
2MARC and MBRS programs i nvo l ve students from four underg raduate 
schoo l s :  C l ark ,  Morr i s  Brown , Spe l man , and Morehouse . 

MARC 

X 

X 
X 
X 
X 
X 

X 
X 

X 
X 
X 

X 

X 

X 

X 

X 

X 

X 
X 
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INST I TUTION CITY MBRS MARC -

Co l l ege of Santa Fe Santa Fe X 
Navaj o Camm. Co l l ege-Sh i prock Sh i prock X 
New Mex i co H i ghl ands Un i v . Las Vegas X 
New Mex i co State Un i vers i ty Las Cruces X X 
Un i vers i ty of A l buquerque Al buquerque X 
Un i vers i ty of New Mexi co Al buquerque X X 
Bronx Commun i ty Co l l ege Bronx X 
C i ty Co l l ege of the C i ty 

Un i vers i ty of New York New York X X 
Hunter Co l l ege New York X X 
Long I s l and U n i vers i ty Brook lyn X 
Medgar Evers Co l l ege 
State Un i v . of New York/ 

Brook lyn X X 

Co l l ege at O l d Westbury Ol d Westbury X 
York Co l l ege of the C i ty 

U n i vers i ty of New York Jamai ca X 
Johnson C .  Sm i th Un i vers i ty Char l otte X X 
North  Caro l i na A & T State U .  Greensboro X X 
North Caro l i na Centra l Un i v .  Durham X X 
W i nston-Sal em State Un i v .  W i nston-Sa lem X 
Centra l State Un i vers i ty W i l berforce X 
Northeastern Ok l ahoma St . U .  Tah l equah X X 
Southeastern Ok l ahoma St . U .  Durant X 
Catho l i c  U n i v .  - Puerto R ico Ponce X X 
I nter-American Un i vers i ty ,  

Metropo l i tan Campus Hato Rey X 
U .  of Puerto R i co-Mayaguez Mayaguez X 
U .  of Puerto R ico-R io  P i edras R io P i edras X X 
Bened i ct Co l l ege Co l umbi a X X 
South Caro l i na State Co l l ege Orangeburg X X 
Voorhees Co l l ege Denmark X 
F i sk Un i vers i ty Nashv i l l e X X 
LeMoyne-Owen Co l l ege Memph i s X 
Meharry Med i ca l  Co l l ege Nash v i l l e X 
Meharry Med i c a l  Co l l ege 

Schoo l of Med i c i ne Nashv i l l e X 
Tennessee State Un i vers i ty Nashv i l le X X 
B i shop Co l l ege Dal l as X X 
I ncarnate Word Co l l ege San Anton i o  X 
Pan Ameri can Un i vers i ty Ed i nburg X 
Prai ri e V i ew A & M Un i vers i ty Prai r i e  V i ew X X 
Texas A & I Un i vers i ty K i ngsv i l l e X 
Texas Southern Un i vers i ty Hou ston X X 
Un i vers i ty of Texas-E l Paso E l  Paso X 
Un i v . of Texas-San Anton i o San Anton i o  X X 
Norfo l k  State Un i vers i ty Norfo l k  X X 
V i rg i n i a  State Un i vers i ty Petersbu rg X X 
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