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This is a critical time for
our nation. Thirty years ago
American corporations
com-petedwith one anoth-
er. Todays competition is
on a global scale. Among
other things, corporations
that depend upon a posk
tion of leadership in
reseach and development
in science, technology,
engineering and math
(STEM) must confront the
reality that the sources of
brainpower needed to
maintain their preeminence
are changingand that new
and creative approaches
will be required to ensue
an adequatetalent pool in
the future.

Given the tremendous
progressin scienceand technology
that is taking place in developing
countries, the seriousshortcomingsof
our public educationsystems shifting
immigration policies and the historic
underrepresentation of sizable ele-
ments of our population, our nation
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prosperity and security Preeminence
in innovaton and entrepreneurship
will residein the handsof thosemost
adept at dev-eloping andetaining tat
ent. Other countries, cettainly China
and India, are moving fasterthan we
are. This is the dilemma facing our

nation
“We find ourselvesimporting talent and exporting EEEEN

jobs, not just becauseit is lessexpensiveto have Huge
the work performed by lower-wage skilled work- EEGEREEER
ersin developing countries but also becausewe h ave
do not produce enough scientistsand engineers ULy
in our nation's collegesand universities.” in.our
economy

must act quickly to maintain a strong
position of leadershipin the STEM
disciplines and to ensurea future of

largely asa result of globalizationand
technological innovation.
Manufacturing has declined and the

information age requires
more professional and high-
tech skills from employees.
We find ourselvesimport-
ing talent and exporting
jobs, not just becauseit is
lessexpensiveto have the
work performed by lower-
wage skilled workers in
developing countries but
alsobecauseve do not pro-
duce enoughscientistsand
engineers in our nation's
collegesand universities.
The situation has been
recognized and addressed
by the highest levels of goev
emment and by corpora
tions, foundationsand aca
demic institutions.
Offshoring, outsourcing
and increasng H-1B visa
allotmentseither havebeenemployed
or are under consideration.But in the
midst of the activity that has been
inspired by widely-read publications
such asThomasFriedmans book The
World is Flat and the National
Academiesteport, Rising Above the
Gathering Storm our leadersseemto
have lost sight of the fact that therae
many personsin America for whom
participation in scienceand engineer
ing hasbeenand continuesto be less
likely. And their numbersare growing
dramatically In the numerous calls for
immediate,strong and broad action to
addressthe problemsthat have been
identified, too little attention hasbeen
given to the recognition that stepsto
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increasethe presenceof undermrepre-
sented minorities in the study of
STEMcoursescould representa part
of the ultimate solution to the poblem
of the dwindling cohort of students
enteringthe fields of scienceand engi
neering.(SeeFigure 1).

Whileoutsourcing and offshoring may be
heleto say, depending on foreign countries
tofill our requiementsisnot atengbleprac-
tice in the longterm. Exporting jobs and
importing talent do not conditute sound
nationd policy. Certainly we need to devd-
op amoreraiond sgt of immigration poli-
desfor thosewishing to gudy and work in
stence and engineering. But perhgps even
more important is the nead to increase
oppotunities for naive-born gudents to
prepae for study in these disciplines.
Americawill be ungble to retan its leeder-
ship in sdentific and technologicd innova:
tion and keep its competitive edge in the
gobd marketplace unlessit does .

THE NEW AMERICAN DILEMMA

To NACME and other organizations
that focus on the needs and intests of
underseved and underrepresented
populations in scienceand engineer
ing, the relative absenceof African
Americans, Latinos and American
Indians in scientific and engineering
study and careersis The New
AmericanDilemma. The dispar
ity in the representationof minorities
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and women is inceasingly becoming a
p roblem for the STEM disciplines.
Figure 2 shows that African
Americans, Latinos and Ame-erican
Indians constitute 30 percent of the
nation'sundergraduatestudentstoday
a proportion that is projectedto grow
to 32 percentin 2010 and 38 percent
by 2025. Latinos will accountfor 90
percent of the growth. Engineering,in
particular has largely ignored the
trendsand failed to acknowledgethat
diversity drives innovation and that its
absence imperils our designs, our
productsand our creativity.

Ascanbeseenin Tablel, today less
than 12 percent of baccalaureatengi
neering graduatesin this country are
from underrepesented minority
groups. Unless there are dramatic
improvementsin educationat all lev-
els, the number of Americanstudents
prepaed to enter the engineering
workforce in the future will be too
small to meet our nation’s needs.
Given that the number of college-age
minority studentswill grow dramatk
cally over the next decade,we must
facilitate their entry and graduationto
help meetthe nation's needs. This is
particularly true for the disciplines of
scienceand engineering,key ingredi-
entsto Americas ability to strengthen
its cgpadty for innovativeness and
global competitiveness.

It is a sadreality that over the past

several years fewer young people over
all are choosingto pursue careersin
scienceor engineering. Sadderstill is
the fact that many of them are robbed
of the option to evenconsidersucha
careerbefore they have left middle
school. We find ourselves at this
moment in history with the number of
engineeringgraduatesat one of the
lowest levels of the past 20 years. And
this is occurring at the time when the
demandfor skills neededby America's
high-technologyindustries has never
beenhigher.

As shown in Figure 3, 690,000
minority students graduated fsm high
schoolin 2002, but only about 28,000
had taken the necessarynath and sci
encecoursesto qualify for admission
to engineeringstudy Approximately
17,000 of them enrolled as freshmen
in engineeringschoolsout of a total
freshman enrollment of 107,000.
There were about 7,500 black fresh
men and a total of 23,000 black stu-
dents in engineering programs in
Americas collegesand universitiesin
2002. The numbershavenot changed
appreciablyin the intervening period.
There are approximately 3,500 black
engineering graduates each year.
While the degree of preparation,
enrollment levels,retention and grad
uation ratesfor non-minority students
is somewhatbetter than that of their
minority peers,their numbersare also
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well belowthe level necessar to meet
current and future demands.

The overall picture is not pretty. As
the current cohort of Americanwork-
ersretire betweennow and 2030, they
will likely be replacedby individuals
who are less educatedand less pre-
pared for the jobs they will inherit.

Since the jobs expected to exist during

that period will demandhigher levels
of skills and education, it will mean
that fewer Americanswill be capable
of filling them. They will find them-
selvescompetingfor work and losing
out to recentimmigrants and people
living in foreign countries who are
more skilled and willing to work for
lessmoney

It is estimatedthat more than a half
million engineerswill be neededover
the next decadeto replacethosewho
retire and that at leastthat many new
engineerswill be neededto fill the
demandthat will exist by the end of
that period. The number of high-skill
jobs available worldwide will each 5.3
million by 2010 and nearly 20 million
by 2020, accoding to the National
Associationof Manufac-tuers. Who
will be availableto get those jobs?
Craig Barrett, chairman of Intel Corp.,
saysthat unless American students
changetheir attitudes, unlessschools
improve their math and science educa
tion, and unless the United Staes
investsheavilyin new technologies,it
clearlywont be us.

OPPORTUNITIES IN STEM

It is hard to comprehend why so few
young peopleare showing interestin
the STEMfields given the omnipres
ence of technology in their lives. They
are surroundedby and seeminglycon-
sumedwith cell phones,MP3 players,
PCs,PDAs,DVDs, VCRsand count
less other devices, but show little
interestin knowing how they are con-
structed or why they work. There are
many reasonsfor this disinterest in
technology At leastin part it stems
from the fact that most students are
not exposedto technologyin their K-
12 educationalexperiences. And too

few ae encouraged to
explore technological
activities or inspired
to do sothrough con-
tact with scientistsor
engineers.

This is patticularly
true for minority stu-
dents, who are less
likely to attend
schools with strong
STEM curricula and
are often discouraged
from taking those
courses even when
they are available.

Furthemog hardly

any of thesestudents

are informed about

the excitement and

oppotunities that

canbefound in the STEMdisciplines.
The scientific and engineeringprofes
sions themselves must shathe blame
because it doesn't do enough to
encourage and inspé& young people to
join them. A consequence of these fail
uresis that enmllments in computer
science and engineering programs
declinedfor four yearsin arow from
2001 through 2005 andfell 10 percent
in the 2004-05academicyearalone.

If studentsare looking for careers
that will provide opportunities to
make contributions to society science
and technologyare repletewith those.
Opportunities aboundin communica
tions, networking and information
technology nanotechnologyand the
biosciences. Renewableenegy, envi-
ronmental sustainability clean water
and air, affordableand safetransporta
tion, global climate changeand many
other issues crucial to the future of the
planet are ones that sdentists and
engineas are tackling and will be
addressingin the future.

Globalization and the flattening of
the world as describedby Friedman
presentchallengesas well astremen
dous opportunities for todays college
students. Thosein scienceor engk
neering must recognizethat they will
haveto meeta high standad in order
to be successfulin an environment
where jobs requiring lesserskills are
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highly likely to be sentoffshore to be
performed by lessexpensiveworkers.
Ratherthan feeling threatenedby this
realization, students must come to
understandthat terrific prospectsfor
exciting and important work existand
those who ae well prepaed will be the
ones who are selected to do it.
Leamning must becomea lifelong pur-
suit. Technologychangestoo rapidly
and scientific knowledgeexpandstoo
quickly for anyone to ely upon yester
days educationto suffice for today or
tomorrow.  Studentsmust seethem-
selvesaspreparingfor life rather than
for ajob.

To excelin the interdependentenvi-
ronment being createdby the shrink-
ing and flatter world, students must do
more than acquire a strong scientific
or engineeringeducation. They must
value learning outside their discipline
as much as they value continuously
upgradingtheir scientific and techni-
cal skills. They must alsodevelopan
appreciationand respectfor other cul-
tures, religions, languagesand per-
spectives. They must be ableto com-
municatewell, work closelyand effec-
tively with others, respectdifferences
and understand the importance of
adheringto a strong code of ethics at
all times.

This last point is critical for thee ae
many potential conflicts betweensci
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enceand technologyand societyand,
consequentlythere is a profound need
for an in-depth appreciation for social
responsibilityin scientific and techno-

logical endeavors. This appciation is
not to befound in mostcoursesin sck

enceandtechnology It is bestif those
coursesare offered in concert with

material that exposesstudentsto the

study of ethical principles and human
values. Without this grounding, the

engineeror scientistis much like a
machine that crunchesnumbers and
producesanswerswithout regardfor

their impact. A socially responsible
engineeror scientist can interpret as
well asinvestigate, evaluateaswell as
analyze reflectaswell ascreate.

A COMMITMENT TO
EXCELLENCE

CharlesM. Vest,former presidentof
Massachusett#nstitute of Technology
and now president of the National
Academyof Engineering,once wrote
that there are four qualities that he
found to be essentiafor successn his
MIT presidency:excellence poldness,
perseveranceand optimism. These
samequalities can be guidepostsfor
students preparing for the exciting
new opportunities in STEM.

A commitment to excellence is
unquestionablyimportant. This must
be exhibited not only in their academ
ic studies,but in all of their activities.

CARERESIGINEERING

Figure 1. Composition of Engineering Workforce, 2006
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Aristotle pointed out, “We are what we
repeatedlydo. Excellence,then,” he
said,”is not an actbut a habit.”
Studentsmust approachtheir tasks
with earnestnessnd a conviction that
each step they take must lead toveha
god they have set for themsdves.
They must havea clear senseof pur-
pose.Above all they must begin with

an intention to persevere.
Perseverance, like excellence, is a
necessity

Succesgequires couragethat can
leadto bold decisionsand actionsthat
are just and right eventhough they
may be unpopular and rebuked.
Boldnesscoupledwith a commitment
to excellenceand a capacityfor perse

“It is estimated that more than a half million engi-
neers will be needed over the next decade to
replace those who retire and that at least that

many new engineers will be needed to fill the
demand that will exist at the end of that period.”

verance,is a necessaryingredient for
achievingsuccess.

And finally, PresidentVestwrote in
his essay*“In the end, | believethat
knowledgeand skill trump ignorance,
and that optimism trumps pessimism.”
It is critically important for all stu-
dents — but especiallyminority stu-
dents — to have sufficient levels of
self-confidenceand optimism to allow
them to ignore the critics, and naysay
erswho would impedetheir effortsto
achievetheir goals.

Few fields offer the options and
opportunities that are presentin the
STEMdisciplines. Our nation's lead
ershiprole in engineering,scienceand
technology can be retained and sus
tained only if there is a significant
increasein the number of young peo-
ple preparingthemselvedor careersin
these fields. And minorities must
become full participants in STEM edu
cation and employmentif Americais
to prevail in this new era of global
competition.

Dr. John Brooks Saughter is president and CEO of the National Action Council for

Minorities in Engineering (NACME). He is a former director of the National Science
Foundation, president of Occidental College in Los Angeles, and chancellor at the
University of Maryland. Dr. Irving Pressley McPhail is executive vice president and
chief operating officer at NACME.
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