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BLACK COLLEGES-A NATIONAL RESOURCE FOR THE
TRAINING OF MINORITY SCIENTIFIC AND ENGINEERING
MANPOWER

- Introduction . S ce

\‘J
.

0f the critical areas of manpower shortage in the

minority community, science and engineering representIareas
- of *he most critical_deficienciés. Approximately 1 per-~
cent of all professional ehgineers are Dlack and approximately
£ percént of_ the sciéntific—techniéal work force is Black.
The acknowledgment of this shortage is not '_new.” We have known

.~ the acuteness of the shortage for o&er a decéde; since the
Southern Regional Education Boérd (SREB) report on Scientific
Curricula in‘Blagk Colleges. In this report in 1968 the |
SREB called for rectifics”*on and stfengthenihg of the
scientific disciplines In thy predominantly Black institutions .
as a ﬁééns Qf produéing more competently trained scientists.

In 1968 ;hé Intensive Summer Studies Pfogram, heaqed

by Harold Stahmer,land InstItute For Sefﬁices to Education (ISEI
co-sponsored a fﬁo-day conference: in Boston, Méss., to call
attention to the lack of scientifically frained personnel.
There have been modest attgmpfs in rectifying the supply
’p&gl of minority scientists-- summer programs for talented
high school students and summef col _ege programs for scIence
majoré. The attempts»have not ﬁpproxImated fhe level of both
the coordination executed on behalf of.inCreasing the supply
of Black doctors in the couniry.apd the fin#ncial resou;ces |

applied. At this time we are now'exﬁeriencing_a well defined

9




and coordinated national effcr; toward the gectifiéatidn
of_minérity‘rEpresentation iﬁ engipeéring. ;n this instance,
private philantbropists,~the1810an FOUndation:especially,
Busineés and Indﬁstry, aﬁd the fedefal government asp
covperating. - We have to arrive at a poinf of a national
program which has as its major focus parity'represeﬁtafion

in the';hySical sciences and the life sciences,

’
/

Black Students' Interest in Scienc.e and Black Student
Production in Science

- Recently, within tﬁe lasf two years,>two studies
‘have been'd&né.relating to the career interest of Black
students "in higher.éduéation. The studies canvassed
the career intéresf of ﬁlack stuaents on predominantly vhite
campuses ana Black students on predbﬁinantly. Blaqk college

campuses. William Boyd, in his book entitled,'”Desegregating
" .\\

America's Colleges" reports that the career plan of Blacks

on white college campuses have a traditional focus. "Blacks

continue to follow paths which have traditionally been open
. [ ’

‘o them aﬁd which do not penalize them greatly for weaknesses

nl,

/ _ .
in their preparation. ‘Bodefound'that the most popular.

majors were as given in the Table below for Black coilegé

students at predominantly white institutions.

Table 1

-College Major . Percentage of Black Studeq&i:~f

Social Sciences s 28 .
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College Major Percentage of Black Students

Lt
Buginess . - o .15
Education ‘ 15
Biclogical Sciences
English : . -

Epgineering and Mathematics
Physical Sciences ‘
Black Studies

NSO

A similaf.study cpndudgéﬂ on Blacks on pfedbminantly
Black college campuses sth.the fdliowing major fields of
choices as indicated in Table 2. This déta is for the
freshman year. |

Table 2

S, Co]lege Mgipr o " Percentage of Black Studeunts
Arts and Humaniti s . 12.8
Biological Sciences ’ 4
Business _ 19.6
Education, _ . o 13.6
Engineering o 3.2
Health (non-M.D.) ' ‘ 6.4
Physical Sciences 3.7
Pre-professional B 6 -
Social Science , . 24.6

~ The typical wvhite fr« '~an at a predominantly white insti-
tution show the following interest in majors upon entering
college: : - ' . §

'College Major Percentage of White Students

"Physical Science
Biological Science
Engineering
Health . (non-M.D.)
Social Science
Education

Business

.1
7 ~
.5 .
6
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‘In these studies,2 Black students on Black college campuses
were found’ to be poorer and to score two standard dev1ations
below whites in predominantly white institutions on academic
aptitude tests. The Blacks in the predominantly Black
institution scored one standard deviation helow Blacks on
white college camﬂuses. Notwithstanding though Blacks in
predominantly Black institutions are more likely to aspire
for the doctorate degree.\ On the" other hand Blacks at
Predominantly white schools are more likely to aspix\ for
""professlonal schools than Blacks at preﬁrninantly Black
institutions. It appears from the data that has been'
NS
ihdicated in thé Tables above that Blacks and whites both
. are drifting away from education and the physical sc1ences
as choices - or major fields since 1968, when these choices
held higher Percentage ratings There is an increasing
interest in en°1neering, business and social sciences.

In a research report Published by Institute for
Services to Educatlon in 1974 entitled "Degree Awards andA
,iEnrollment Trends in Black Colleges: An EiOht Year Study "
it was reported that the. degrees granted by h1stor1cally
Black colleges in the Physical and biological sciences
were declining as was pscurring nationally. | "In 1966, 2.6
percent of the baccalaureate degrees granted in historically

Black colleges and 3.3 percent of those granted nationally

-
were in the’ Physical sciences In 1973, physical science

6
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comprised 1.6 percent of the historically Black college

baccalaureates and 2.4;p%;cént of those grantedhnationally."3'.

It was found in‘ihe study that the actua} number of

baccalaureate degrees in the sciences remained Tairly constant

over the eight years of the study. For example, in biological

sciences, 1050 degrees were granted in 1966; 1060 degrees

2

in 1972; and 872 degrees in 1973. -
It is important to know that ovef the.eight—year per;o&
‘'of the study, Black col;egés produced 8,382 earned degrees-\f.

¢
’

in the biolpgical sciences and 3,332 earned-degreés in the

physical sciences. It is also important to note that in

1968, mathematics and biological SCiences produced approxiﬁately

" tne same level of baccalaureate degrees. As my own cAmpus

. P
reflects the Black college campus, in 1975-76, mathematics

is cbﬁ?iderably Jff ccmpared to biological &Qieﬁces:
' o : . / .
Tennefsec State Univergity's production ;n-1968 was approximately
28 baccalaureate degrees; today there are only abour 5.or 6

- ~

studénts at the senior level prepared:to graduate.

&

Black Ph.D's Production and Ph.D's in the Work Force in
Engineering and Science : ‘

.

’

The recent report, prepafed by the Commission on

Human Resources of theJNationéI Research Council, and entitled’

nminéfity Groups Among U. S. Doctoratés,tevel of Scientists
L/ 0 . ) :
Engineers and Scholars 1973," stated that, in 1973, approximately

4,000 members of mirority groups obtained doctorate degrees.
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Of this 4,000, 975 were Blacks. . Of thé 975 Blacks, 760

were U. S. citizens. In 1973, Ph.D's’ were awarded fo *

27,868 U..S. citizens. The 760 Ph.D's awarded to Blacks

Tepiiesent approximately 2.7 percent of the Ph.D's awarded °
/ . .

‘v, S‘ citizens. ' The Blacks wﬁq_obtainéd degrees were \

‘distributed across the various disciplines as follows:

L

Engineering; mathematics,
and physical science

8.6 percent

.L?fe Science - ‘ :_. 9
7P$y£hology o - kN 3:2
- So:ial Science . , 6.5
| Humanities and, Arts . 9.4 '
’ .Brofegéfons . ) : 3.1' . .
;J ' Edﬁcafion ' | | T : - 59.5

; 4ﬁ1 the other hand, the white.Ph.D. recipients
o . .

. ! : | 2 .
distributed‘themselveilaccording to the following:

w

Engineering, mathematics

and physical science . © 22.8 percent -
Life Science R ‘. 14.1 : ,
,Psychology ', o . 8.3 -F/2>_-
\ Social Scienqéé : ~- | .\ id . : C .
| _ Humanigﬁes ahdvAnm ‘ M'. 17.7 o ) :
Professions - : | - 4.3

aEQ§catidn - o . 22.8

Blacks were noted also.-to have a greater potential
A3 .

N

for choosing jobs among educational institutions versus

government, industry, and non-profit organizations. -In. the

8
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total work force of Ph.D.'s in—engineering‘and science,
Blacks comprise 1,860 Ph.D.'s out ot a total 244,829 U. S.
citizens doctorates. The total'of'Blackslconstitute .75

percentage of doctorates in the labortforce. Though advances

have been made within the last.two or three years, it 1s

"quite clear that they have not been made to the extent that

re

&
/

parity representation is a near reality. ™

& . e

i

|

ﬁlack Colleges and‘Their Science‘Capability _
‘ imong the 89 fourfyear.historically 8lack colleges_

and 6 schools of eng1neer1ng and 6 departments of computer
science, ’ Approximately one—third of the four ~year institutions
offer a physics degree and over 67 pexcent of them offer
degrees in'mathematics,/chemistry, and biologj. Within

the 'last 15 years, almost every"historically Black insit-
tution has huilt neu science facilities or‘renouated completely
old science.facilities. ;The:science facilities_have been
.equipped with modest, modern equipment. Throughoutdthe
historical~Black colleges, to some degree, one-will find
present soph}sticated, scientific equipment. 'By no means

is every collegc Cquipped‘well.' The point that is.being

‘made 1is° ‘that. within the histor1cal Black colleges are the
modern means. for doing sophist1cated and complex sc1ent1f1c
'researchu A recent survéy of the histor1cal Black colleges,
conducted by Dr. Wllllam McArthur of Knoxville College, and
ass1sted by Dr. Frederick S;'HumphrieE of the Institute

IFor Serv1ces to Education, demonstrated that within the
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- division of the physical and natural sciences, 46 percent
o : e v . \
of all teachers held the Ph.D. degree or”"its equivalent
/ : .

in-histbricai,Bléék.colleges and universitiés; 66 percenz

/
s

of all cheﬁistry teachers ard the Eomparable‘pe;ceﬁé deéree‘ .
’ - . . } . . ° } . ‘
for biology, mathematics, and physics are 49 percent, 40

. o . Y
Percent, and 48 percent respectively.  Eighty-eight percent
of all\frofessors and 53 percent of all Associate Professors

/ . : e, .
hold terminal degrees. No department within the division

o

of natural and physical science‘has less than 91 percent

1

verminal degrees at the rank of Proféssor except that of

computer scienée. In the more substantial Black institutions,

-

it iszdften found that all of the members of fhe various
depatrtments have terminél.degéees;. The largest faculty
éiée for the respecéive departments of the natural and .
Physical sciences were 17 members for biological sciences,

' 18'for qﬁemistry,'6 for cbmpdter'séience, 24 fﬁr mathematics,
_17'£of ﬁhfsicé, and 13'fof other natufal science'departmenfs.
In the smaller historicaldglack colleges'reportiné, a few
‘were £oﬁﬁd_to-haveionly one full-time_faculfy memBer in a_
given department. fhe teéchingrload within the various
.departﬁents‘wére found to compare favorably with teaching
loads of';ther‘institutioqs ofthigher educationf The
publicétion of research papers B; the various deéartments

of'ghe natural énd'physical science departments were found

) . . ' _ , .
to compare with the order of size of the departments and
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s/

—_ . . .

. the credentials of the faculty. The order in terms of the

“available number of papers published.{e chemistry, bidlogy,

.average number of papers published Bjﬂthe facultj~of the

various' departments ranged from a high of 4 for chemistry .-

?

computer science,_physics,'and ‘then mathematics. The

“,
A
3
P

~

.ﬁto a low of()75 for mathematics. The average number of faculty’

papers published per faculty member for blologlcal sciences,
‘ /

I’d

computer science, and physics were respectively 1.5, 1, and 1.
The ranges for,thevnumber of student majors by department
are indicated in the Table beiow. .

e Table 3

ﬁajors . § Meximum . Minimumn
Biol;gicel Science 183 1)
Chemistrj 5%, . : 1 S e
:Computer.Science | 125‘%_ - 7 ‘
ﬁathematics o - 163: | 16' h
Physics - 53 : 2

The'naximuu represente the number'ofimajors'fot.the-largest
department reported and the mininun'represents the smallesti
number of najars reporteu. By comperison"With,the‘socielx
science |[department, the naturaluand-physicalfscience depert—
ments withln the hlstorlcal Blaqk colleges ‘were found- to |
have better credentials and to be more productive as to the .

number of papers publlshed

Wlthin the science department, the study of goals of

.the various departments indicate that'the natural and'physical.

e 11
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science departments view'teaching and the proddction of

scient1f1c personnel for the work world as thelr first

priorlty. ThlS was rather surpris1ng as the graduatev
school is strPssed verylheavily. i 1s certa1nly true' e

‘that the. secondary goal of the departments were cleacly

—’\ -

“— %o train students forrprofess1onal (mainly medical and y,.

» i

. dental schools) and graduate schpols. Moreover the data
indlcated that the faculties of those depurtments Were
\ .

more willing to experiment WitK new content materials -

and approdches to more effective t°ach1ng of sclentific‘

: mater1als. L, : T e

- e . ', : - e

‘n'»~‘

The Potent:al of the Black College as a Resource for
- Rectification of Def1c1ts in. the Sc1ences

Presently, Black colleges can ‘double thelr,productivity

.~

rate .in the pr?duction of scientlflc perSonnel without b

3.

an 1ncrease in facurtynbrﬁan ihcrease in physical resonr%es:
'Given ‘the pxeeent dax statistlc - that over half of the
baccal;u:eate degrees produced in thevnatlon are nroduced
hy'Black cglleges clearl;flndicates their effectiveness

~ and working proflciency with Black students in aiding.them

to achkeve theln edﬁcational asplratlons.
. [} ~_,7‘
Blackncolleggs are prodmcing over 50 percent-of the
ll.f' .‘ . Py . . . .

{; baccalaureate degrees.with only 30 percent of the¢Black
. . . ’ . /

'enrollmentfin'higher education. There are today moreJBlacks
.- D

~

I A four;fbar ~olleges and unlvers&ties thrdughout the United.

States than there are in the hisgLrically Black colleges,

~ . . - ’ .
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This;'coupled with.the.former-statement; indicates that

predominantly white_colleges are under-producing Black v

L.

baccalaureate degrees. g ' L

Though-the potential for an expan®ed role in increasing

the manpower supply of sc1entifically ‘trained - personnel
\

is inherently available within the historicalry Black ’

institution;-special factors must be noted and reacted to
A . ‘ ' P .
for that potential to be realized. First, the perstasive

notion throughout the country that scientific manpower has o
I ).,'- Y .
~been over- produced must be placed in p?oper perspective.\

@

Certainly the data that I have presented,1n this paper;

\

clearly'demonstrates the need'for greater_production'/;f

Black sc1entific personnel Affirmative Action requirements

-~

mandate this.. A national program of clarification of the
over-production notion needs to be executed Such a program

must counteract the notion that science is glutted and thﬁ’ ”'i

o~

opportunity for minority scientists are ‘not great. Second,#

racism is still very much prevalent in the secondary schools

~.;,,

of our nation. 'The impact of racism. tends to rear itselﬁ“
through counselors, wno tend to suggest Blacks choose other
fields than science as a potential_career. This normative
recommendation of counseldrs is rooted in the supposition
that Blacks do.not'have/the reduisite mental capabilities

to éonquer the disciplines of science and engineering. The

effects of racism upon the students %hemselves tend to.

/{ ' , 'y ’ ;13.
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create within theq a self-perception that science and
enéineer;né is nof_a productive céreér choice  -for them to
make. Bf.and 1ar§e Blacks tend to rate themselves on
thgir‘ability tocd§=scieﬁcé as inadequate; When comingy S
. ffom high schpol, Black-stﬁdents believe that science courses
are impoftant, extremely.difficulty"and generally well

taught. They believe, however,;that_fhe pfice paid for

the m;stery of science and to obtain iucricative careers

a?e t60~g£ea; to bear: A further extension of the syn&rome

is a widely held belief that science is not enjoyable.
 Cbpséquént1y, as recorded in the data that I presently out-

lined in tHis paper, Blacks tend_to maior éo'a lesser degree

. - : : T
in this field than other ;ub-gro;ps_of andents._
| Tﬂé épproach to:réctificatiéﬁ}ofDthese facts cannot
be a traditional ;esponse: In most insgitutions wvhere
Bla;ks tePd to major in the science and engineering programs
ané'where Blacks show deficiencies, the approach has been to
use remédiaqaon. Remediation is based upon the principle
tﬁat the students ﬁust be prepared‘with_more basic fundamental
sk.lls and#faéés before they are allowed Eé propeed into the
collegiate scientific curriculum. This approach, of cours;, {
ténds to certify Ehe notions that have been proﬁulgated
in the secondary school system. It is debilitating as opposed
to enhancement. I1f we are ;o have a largé intereét manifested

in science clearly, new approaches must be one used in the

teaching of science. That new approach must be one which

14 =




will recruit students\into the .sciences as well as reinforce

the interest of those students who already have an interest

in science. There are._ several models available in the

higher education community which represent possibilities.

Omre such model is the Science Curriculum of the Thirteen-

Coiiege Curriculum Program, developed by the Institute For

: ' : Wz
Services to Education, of which you will hear more about

in this conference. The tﬁird factor which will make it
pggéible for more Blacks and minority stuaeﬁts to participate
in science is to have specially Besigned programs of support.
Black students are poor. Many mcre Blacks would choose

the field of science and engineering if there were special

incentive awards of a monetary nature to support their cost
A ‘:\ . .
/

of educadtion. Providing funds for the cost of education

[ i
serves only to get students in the institutidn in a scientific
discipline. "This does not guarantee that they will make it

as a scientist or an engineer. What I have suggested above

will do fhat if effectuated well.
. In the ﬁistorically Black college is found a greater
sensitivity to the problems of the education of the disaffected
in our society. Thgre is a perensity for change; thﬁre is
a willingness to experiment; and there is a lesser holding
on to tradition. These characteristics, along with modest
new facilities and equipment and well~trained faculties,
lend themselves very well to the requirémeﬁts for the aevelop-
ment of first-rate educational programs which will recruit

in and maintain more Blacks in the scientific discipline.

-
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