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NOTICE: The project that is the subject of this report ’ was approved by

“+the Governinq Board of the National Résearch Council, whose members are,
drawn from thé Councils, of the National Academy of Sciences, the

. National Academy of Engineering, and the Instituts of Meditine. ' The
" members of the committee responsible for,the repory were chosen for ,
their special competence vand with regard for appr riate baiance.

This report has beeg reviewed by a group-other than the authors
according ‘to procedures approved by a Report Review Committee consisting
of members Qf the National Academy of Sciences, the National Academy of
Engineering, and the Institute of Medicine
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This is one of a(series of publications issued by the Committee on
“Minorities in Engineéring as part of a national campaign to ‘
jsubstantially increage the repreeentation of American Indians, Black
Americans, Mexican-Americans (Chicanos), and Puerto Ricans in the
engineerlng profegsion.

7 Members of the committee serve on four subcommittees 1nvestigating
the areas of engineering educatlon, pre- college education, manpower
utilization, and finance.! The committee is a unit of the Assembly of
Engineering of the Natlonal Research Coéuncil (NRC). The NRC is the
principal operating agency of the National Academy of Sciences, the':
‘National Academy of Engineering, and the Institute’of Medicine.

" Advice and support to the cofmittee is provided by the Natlonal
‘Advisory Council on Minorities in Engineering (NACME), which is made up
of the chief executives of corporate and academlc institutions,
engineering societies, and minority organlzatlons The council also
includes members. of the Cabinet and ‘other officials of the federal
government., -

The primary objective of the committ is to provide effectivé

.t

national leadership in advan01ng the p c1pation of additional members

of minority groups historically underrepresented in eﬂglneering, and to
coordinate activities directed to achieving that objegtive. Members of
the committee and the council were selected foy broad representation of

- angineering schools and societjes, rac1al and ethnic organizations,
' 1ndustry, and government.

-The Committee on Minorities in Englneerlng and the Pre—College

. Subcommlttee are indebted to Emily Williams, Paul Bhapiro, and Charles’
( \Martin for,fheir efforts in putting together preliminary drafts-of the

Pre~-Engineering Programs Guide. ' Their material was used extensively by
Ken Smikle in completing this final version,

' The' Pre-'College Subcommittee expresses a special, indebtedness to

~

»  Thomas Litras and L.C. McMillan. A word of thanks is due Ronald Simmons

and ddmes. Nixon for their cbmments and contributions. Members of the"

Pre- Colle e Subc¢ommittee also provided ch.needed. guidance and -
directiorf, particularly John Truxal, Barr Laughlin, George Aguirre,

Nathahiel\ Thomas, and Lucy Sells. Helpful comments wete also provided
by’ David eyes-Guerra and Roy Cowin. -
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The career 'options of- a large number of minority students gre severely
limited in comparison.to those of their non-minority counterparts.: This-
disparity persists in spite of the professional-level career
‘opportunities that have been created by affirmative-action mandates and
by shortages of trained professionals, as inddcated.by'data from the
Department of Labor, the College Placement Council, and from:the.

‘business and industrial sectors. Minority students have not been

provided with adequate information about professional and technical

. careers, nor the level of academic preparation required for these’

careers. The Institute for the Study of Educatiofhal Policy at Hgward
University reported in 1976 that the lack of adequate segondary-school
preparation, particularly in mathematics and science subjects, was a
primary impediment to the realization of the career expec®ations of
minority students (Equal Educational Opportunity for Blacks in U.S.

'Higher Education, An Assessment, Washington, D.C.: Howard University

‘Press). A ' : ,

Entry inte the professional scientific and technological workforce
depends on the acquisition of adequate career-related information, and a
degree in the desired discipline. Exposure to career-related

'.experiences helps students define the academic paths-they\need to pursue

for entry imto the scientific or technological career of their choice.

'The academic experiences .0of many minority students, particularly those
from the inner city, have been devoid of rewarding or enriching learning -

experiences, starting with the primary grades. ' The low expectations of
their teachers, inadegquate counseling, and exposure to an unchallenging .
curriculum have kept students fram seeing the pertinence of academic
preparation to the world of WOfk\azg the pfofesgions. The consequence '/
of these experiences is reflected many minority students' lack of
motiyation to pursue the more difficult requisite and advanced academic
subjects preparatory to college, particularly mathematics and science
subjects, that would assure a broad‘array~of options, such’as college

-education for careers in-science, engineering, and technology. Many

inner-city minprity students are further handicapped by lack of.exposure’
to.the scientjfic or technical professions. he firms that are engaged
in thefe professfbns are generally located outside urban minority areas.
The student's immediate family and friends generally are not engaged in
technically oriented employment. Students also suffer from a lagck of

' exposure to role models who ‘could raise their levels of aspiration and.
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gtivation. There are few societal experlences tha encourage or
inforce any student's desire to excel academically.
o Educators and businessﬁl\iders, as well as public and private
| o agencies, are cdoncerned with orrecting thig'conditien. Business and
' " ~.industrial leaders are concerned-with the unavailability of minority
professionals traiped to assume managerial and leadership
respongibilities. Governmental and private agéncies are experiencing
severe shortages of professional manpower in the areas of energy,
~ transportatipn,. urban development, and- health-care delivery.
e Opportunities for profegsional- -level employment in these and other )
' teghnhological areas will exceed the supply of applicants, with an ; ‘“%g
~atten t decrease in equitable employment opportunities for. employees g
v with 'lesser skills. Methods for overcoming the academdc handicaps. of
/o - minority students must be found and applied. '
' Studies have been conducted that identify ‘the factors contributing
'to the problems of minority students, and thé strategies that can help
®gtudents realize ;their potential..' One.recent study,-conducted by the
University of California's Outreach Services, suggests that to eliminate
the differences im minority and non‘minority academic achievement, the
educational system must be modified to work with equal effectiveness for
all students: (University of California, 4§yond High School Gradnation'
Who Goes to college? Berkeley, California, 1978),. The study- points out
that this respon31bllity ‘does not rest with the Gunior and senior high -
schools alone, but with the state's total educational resources, its « -
‘industrial- and business community, and its parent and‘civic groups. '
These’ groups,«working together cooperatively, must devise and take
‘corrective measures that will enable minority students ' to compete with
their majority counterpartg on even terms. A new thrust or impetus must
be given to enhancing the pre -freshman learning experiences of minority ..
. students.’, . . -
s The focus of a national effort for the past five years has been -
increasing minqQrity enrollmert, in engineering colleges. ‘While
significant increases have been realized, it .is becoming apparent that
'further increases ip minority enrollment or long -term retention in
engineering programs will be impe®d unless the numbers o} adequately
prepared and oriented students coming out of the high schools can be
significantly increased. Realizing this. goal will be difficult '
& effective strategies must confropt and overcome the problems that have
' o long been effective in megating. fquitable schooling for minority -
: students. Thqbtask is further complicated by the’ view of mth minority _ .

and female students that the high school mathematics and science
subjects requislte to &ollege entry preparation are too difficult to
. master.. .

- ~The committee concludes that bechuse the 'solution to ‘these' problems
is a complex and difficult task,” natjional attention and effort must be
directed to the development of effective.pre- engineering programs. .
These pre-engineering prqgrams must: {1) identify studen s with the )

(/ potential ability and interest-to ecome engineers, (2) ptovide academic
(coﬂnseling and assistance that wil que entry into an ngineering .
~program or college; (3) supply carear related information ‘and

, J experiences, apd (4) make’ clear to the students the naed to relate their’
~# | - 'academic experiences to their expected cargers. "The pool of adequately

prepared minority students cans be substantially increased through such ,

v
. . K . '
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programs. Further reésonable progress toward the goal of attaining .° B
.parity- representatlon in the engineering and science 'disciplines depends
on the number of effective pre-college programs that can be 1n1t1ated _\j‘\
and success%ully implemented. . ‘ oo v
This 'guide has’three purposes. ta prov1de practlcal gu1de11nes for W\
‘ _ organlzlng minority oriented pre-college programs at thQ’local or'
' L. reinnal level, ‘or for expanding existing minority eng;neerlng prograns -
to .include a pre-college component: to describe for~a wide -audience the . . -
‘¢currenf thinking of the committee on the problems faced by minority and :
S female students who m1ght otherwrse pursue careers in engineering, and
the substdnce of the programs and projects~needed to address their .
problemsernd ‘to serve as a means for disseminating 1nformatlon about .
unique and useful programs to those involved in the national effort to«
inoreage the pool of minority engineers. : )
To serve these’ purposes, the committee undertook several tasks (i) - _‘”f
identifying the essent1al characteristics. of m1nor1ty pre-college * ' R
programs that will ‘increase the likelihood of meeting the academic and
non-academic needs of both students’ and -colleges of eng1neer1ng, (2)
providing summaries of ongoing effective pre- ~college programs that are, '
being conducted at natlonal, reglonal, and local levels withln sevyeral »
different organlzatlonal structures, and (3) developing a pre- . - o 1
- ' -engineering program model that 1dent1f1es the necessary academlc and ' o
. non-academic components, establlshes the -programmatic” and operational- . - ‘n”
\ relationships of the various elements, and points out factors that must S
~ be cons1dered to assure program effectiveness.- . . ' St
: Chapter 2 1ntroduces some thoughts on .the prellmlnary assessment of o v
;(k‘ N\, local resources. The-concerns and strategles pert1nent to two.phases of
\program development are spelled out in Chapter ¥. "Chapter- 3 discusgses' . ; 0
S W thods and procedures for acquiring funds to support the program, "and ; .

. Chapter 5, the 1mplementatlon of a model pre=cdllege program. - Chapter 5 o,
also nakes up program structures and problems. ‘Chapter 6 descrlbes gome . - ‘.
succesxful programs. - ¢ /““» ' '

This\Guide is intended for concerned 1nd1v1dua 8 whé are sensitive
to. the "nedds of minority students for pre-codleye programs. It

L empha51zesu* actical apprdaches others have used to serve . these needs .+

. " The hypotheti\,l program de$cribed in Cchapter '5 reflects the p01nts
‘discudsed in-th1 previoud chapters. While” the neéds of minority . .
- gtudents are, emp“islzed in this Guide, the committee notes that female _
students have histdrically been underreprésented in engineering -:"f..- o
professions. . The vehy similar needs of these students can be served by «

K - the pre-college programy described, here, particularly if the peopleD Yo

' involved in the program-gcart1c1pate and meet themfwith concerned

y attentrbn. ?

« ;rqumber given below. Any us¢ er oﬂgthe Gu1de can contrlbute to the \A : .i e
fundraising reference mate 1als~~'11ch are expandable and offer a mearis,
of circulatlng new 1nformat10n——by"-nding such npaterial to the

ittee on Minoritie® in Engineerind®, A list of the users of the
Gulde.w1ll'bg compiled. for digseminating, this informatlon, and for
furnishing updated material‘for inclusionN\in tiie Guide.

e '4). V . ’ ‘ ¢ . . Pl h ' o >' ’ -'
: . a~




-

l‘ ~ h ’ . LS f.‘._l 0 ' e N
S ¢ - Readers who-wishﬂtg.be-includbdgin the list of users, or to
, contribute refdrence materials (or both), are encouarged to write-or |
Y+ " call.the committee:. ' . 4y . L S .
- 'y A . « s Pre- ege Subgommlttee, v . . o
. Jo. 0 et . Committee oh Minoxities*in Engineering o oo
¢ 0. L S TN National -Researth Council® L ) o
. L ' R 2101 constitution Avenue, N.W.
y W% .ot 't ¢ Washington, D.C. 20418 T . - - o
I R © (202) 389-6417 - - Vo .
! l\.. ’ ’ l Cor . : ’ . ] ' Y
- . .
“)
v\‘“’"“
/
|
I
i
B
)
. !
\ .




: o - . PRELIMINARY ASSESSMENTS,

T e AR -

The implementation of effect1Ve pre- engineering programs depends on the.
-availability of-various resouﬁces, and on bringing them together to
. serve' the anticipated program s’ objectives and qay~to day needs.
Determining whether these” resdnrceé are available, and assessing,their
adequacy, is a primary initi task. .The conclusions and determinations
that emerge-from a comprehensive initial Lassessment of local resources
'.‘ 4 will influence the scope and magnitude of the program. Generally, the
f ., committee recommends implementing a program at-the local or cemmunity :
’ . level: The magnitude and complexity of the problems thdt- will be Lo
’ encountered will not be insurmountable. As progress is made, and a
larger and more’ comprehensive effort is called for, the experiences,
épsights, and knowledge that have been acquired will provide a base for
ffective regignal or state- wide efforts. In addition, the personal and -
_other cdntaets that have been developed can assist in developing a wider
.circle of contacts and supporters for the expanded effort. It should be
noted  that' this is not a hard and fast rule. Regional and state-wide
effbrts have been. successfully 1nit1a§ed and implemented. The extént of
+ . the interest and support -of the prdﬁram s participants will determine
' the approach best sfiited to a giwen| area. - Detailed descriptions of
various .programs are available from!state and regional directors (such
. as.those. listed in Chapter 6), as well as from the pre-college programs'
\ office of the Committee on Minorities in Engineering. They can be a
source of helpful information.

Assessments should be conducted of the potential contribution .of the
following resources: the educational system, the business and
industrial community, the local minoqity community,* profegsional .

‘ societies, regional dnd national organizations, and goverﬁment agencies.
VI | | )
‘ L _ .. EDYCATIONAL SYSTEM
There are three elements of the educational system that will influence
the effectiveness of the .pra-college pﬁogram- the post-secondary

'

educational community, ‘the secondary and middle schools, and thd local
‘and state educationdl:administration. The assessment o; each is briefly
described below. - S K
LI - . -
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R pPost-Secondary Elucational Community !
\\“ It is important to determine what post-secondary jinstitutions exist in *
' . the area: udiversities and colleg f engineering, technical ‘ !
institutes, and community and jhni r cplleges with pre-engineering v
programs. These institutions can prov de‘facultﬁ students, and o
» facllities to support a pre-engineeripgy program, and help place mino#ité .
high-school graduates. : . , L o

g ] ) M . [}

-

' Secondary and Middle Schools

T At the secondary- and middle-séhool levei, the objective is to det?rmine'
the educational"structure,zfesqpqusL goals, and key personnel. To y
assist in planning the program's academic structure, the following . ~

y questions should .be asked:* . . ~, /
« What are the percentages of minority students? VJ/
« Where are they located?  In what-cIasses,(What academic "tracks"p
.y « What is the curriculum, especially in advanced science and math, f
and what is the level of participation by majority and minority studentf
in Algebra II, Chehistry‘ Physics, and Trigonometry? o i ;
'« What extra-curricular activities (math- and science-related)
exist--clubs, tutoring, etc.? _ '
' How many mfh i students graduate from high school?
How many minority students go on to college? : : .
How many study engineering? ' . :
« How many graduate in engineering? o o

Many school systems already -pave "a number of activities under way to

Eupport the goals of minokity engineering and science efforts. It is
. important to determine the mature of thege activitjes, and to make the

~best use of them. N . : , ,
o i J

" bdministrative Hierarchies It is important to identify, as early as
possible, the school system administrators with whom’you will interact
in, your attempts to initiate pre-college programs within local high ..
schoolg and middle (or sjunior high) schools. The initial contact with
the principal or headmaster of potential school ‘'sites must, in most
instances, be authorized by someone higher in the school-system

* ‘hierarchy. It ig an advantage for this "blessing".to come from &

recognized, authoritative’source. Securing it, in some cases, involves
‘ gtarting at the state department of education and proceeding through the
s " chain of command to the local lavel. The advantage inherent in this i :

approach of working from the top down is tHht a lower-level ~

administrator will be inclined to . be more cooperative when he or she

realizes that approval has been granted at the higher level. The

procedure,is.political in nature, and it requires a good working .

knowledge of school-system politics at the state and local, level.




" BUSINESS AND JNDUSTRIAL COMMUNITY . L

Possibly the most highly motivating factor for minority youngsters in
choosing an engineering career is the opportunity for employmant, career
development, and involvement in solving, the technical needs of society. N
Each industry will vary in.its mix of engineering rdlated job T
opportunities. NACME~-member companles (listed fngt e Resource Directory
compiled by the committee) are a key starting poift |in asgessing
opportunities and resources, but other industrial cofpanies with a
scientific or technological base, federal laboratorigs, and research
centers also’ havé a responsibility to commit ®heir o ganizations to .
minority engineering efforts. Most major industrial tompanies have an '
.affirmative action program (AAP). The section or off;:e of these

o

programs directed to the local community will be of particular interest
. and help in plannihg local minority engineering programs. In
determining the industrial potential in your local community, you will
need some’ basic information about the industries' status in your
community. . There are a number of questions you may wish to exploréfj

¢ . o What are the major industries in your community2

« How big a facility does each have in your community?

. Which employees play key roles in local community activities,
. (school boards, elected officials, Chambers of Commerce, officers in
minority. groups, etc.)? :

.. Are there minority,engineers within local industry who would be
potential candidates fog contact with local minority youth? ’

« What minority talent exists in the private sector? "

o What are the activities currently under way to advance minority-
technical education?

«, What is the level of interest-and receptivity on the part of
industry in participating in’ the program? ) N

Although minority students may not obtain eggineering jobs f%cally,
the attitude of local industry greatly Lnfluences their ‘decision to )

% pursue engineerlng careers. :

la'g 1":,,. . 1
- .

...‘. . - . . . .
' - ®*  LOCAL MINORITY COMMUNITY. : b

In assessing the local minority community, it is important to determine
Znswers to the fOllOWlng questions:

"« What is the minority population and percentipe of each minority

group in the local community? .
p What are the demographic and other characteristics of the minority N
community; for example, its income levels, patterns of settlement, and
. trends? ' -
' « Who are the leaders in the minority community? " -

) o What . minority -related group organizations are represented in the
.local community? How can they lend support to your ‘efferts?
' ' __National Association for the Advancement of Colored People.
L (NAACP) ~ .
~-Urban League ' C S

“ f‘* T «

L ¢
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K-/} ' - --League of United Latin Amerigan citizens (LULAC)
o --Opportunities Industrialization Center (0IC)

'-*Lqcal sororities and fraternities

--PTA and other parent groups ,

- --Civic clubs, church groups, business groups, and eteran 8
organizations )

--Aation For a Better Community (ABC)

-“-National Alldiance of pusingssmen (NAB)

“In a general way, it may be possible ‘to characterize/some communities by
the degree of involvement in their schools and the ébpport they give
them. -Support may result from jan expanding popula&ion and economic
base; distrust and turmoil' from a desegregation plan. In any community,
there m be a long-standing tradition of strong parent -teacher
coopera#gonh for'example, or there may be a new grass-roots ojganizatlon
to which the duperintendent looks for advice. .These groups can be {ery
helpful in.implementing a local project, and thei; participation is

anrae -

odsential for the project to be successful. )

: v ~ I R - '
" . '.' ‘ . . - .'r.
SCIENTIFIC AND’ PROFESSIONAL SOCIETIES '
L
Local engineering and technical societies, and branches of national
\b_grofessignal groups are ‘also sources of human and technical resources,
articularly those groups that maintain sxgnificant programs in
guidance,}motivation, and minodgcy engineering education. (See the .
committee!s Resource Directory Por a list of scientific and professionaL
societies.) '

-

N

\

REGIONAL RESO?RCES B ;
Several resources exist at the state or’ rngonal level (or both) ¢

é« . Sources ok fundlng for edycational programs
. Educationél information agencies providing student -related data,
v lists of educational agencies and staff, and curriculum materials
) Regional programs, consortia, and director;es of professlonal N
groups and business organiz ions, including reglona .members of' NACME.

*.

~

All these regional sources can offer assistance, advice, and qubort
to the program, and .should be investdgated‘to determine their
availability and possible level of assistance :

:NATIONAL RESOURCES . ' v }

At ‘the national level, support can be obtained from the following
agencies and organizations- , S

-

1 : _ . o
+ Committee on Minorities in Engineering {CME) '
. National Advisory Council on Minorities in Englneering (NACME )

+ Engineering professiqnal societies ,
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Y Federal agencies, such as the Departmi?t of Health, Education, and
Welfare, the Department of Energy, and the ational Science Foundation o
These natlonal resources can be helpful in supplying academic l
te?dals and data, program lnformatlon, and funds. The list does not
nclude all available resourceq., Efforts dlrected to finding support at . - :

the national level will produce innumerable resources, all bf which can
provide meapingﬁpl contributions.

r
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< " DEVELOPING A PLAN
Vo

* ' ) .', ' ' Pl
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Setting pre- englneeglng and minority programs i action requjres
strategies and effortsssufficient to carry the program through two’
‘developmental phases. In the first phase, the program is conceLved and

-

[ “\> !1n1t1ate6, and the first steps are taken to establish a working

organization. In the second phase, the worklng organigation is i !
consolidated and strengthened, and thé\program s elements are set in~
orler for effective long-term'activity. : ‘ -

: .
.
- .

PHASE I

Y

In this section, we will be looklng at the format1Ve stages of a .
i program--organizing initial actlons, and establlshlng a wofklng g

organlzatlon. : y
&t .
- N .,

. . . N ~ . u
" . . .

: 2 e S
- ORGANIZING INITIAL,ACTIONS S

After assessing existing resources, the next order of business is to -
deVelgp a local program plan. For a proj¢ct to be 1n1t1ated an ‘actiong
oriented approach must be taken. As previously noted,)some actions
willibe dictated by the needs particular.to a given communlty , There
are certain aspects of program planning, however, that mpply in a '
general way to most locales. Some of these are detailed in the
following descriptions. ‘ ' "

f M -
N\ - .

- i N . ’ L ".}‘-
‘ Program Coordination | )

' '

In many (if not most\usuccessful programs, at least one identifiable
person or a small group &f two or. three people hdve taken ‘en the ¢
. responsibility of gettings things started. These single 1nd1v1duals or
small groups have been astute enough tb khow who they: need to involve nq’
their localss from industry, gher education, the local minority “
community, and local schqol district. Each acted as the agent to,.
interest others, bring.people together, and see ideas through. "~ Such . an .
individual or group is 1ndlspensable in ‘initiating and. 1mplement1ng a
succegsful program. : . -
L . ’

P . ’ *
*
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. Fir@t Meeting

oo ! & .
‘The”first meeting frequently sets the tone and affects what comes later.
In somé cases, the first meeting' may be anong local industrial

" representatives to explore a joint commitment. In others, it may be
with selected representatives of higher education, the secondary
schools, leaders of the local minority community, and the ’ v
redgesentatives of local professional and techhical societies. Whoever .
takés the initiatiye can sound out other interested individuals, and
decide who to incldde in later meetings. ¢ .

Some comb?nation of the following topics might be included on the

agenda for the first meeting: ‘ ) :

(1] .
l ’ \
.'RLview the students' and the school system's needs and problems.
. Show an .audio-visual presentation, such as "A Good Place to ,
Start," by E.R. Kane (structured to bring corporate executives to an e
awarenéss of the neédsqsf:minority students).' - ‘
‘«. Distribute jhgndouts describing minority programs and engineering
‘careers. ) ' : -
.5Bevélop local prograQ.opjectivés and approaches based on local.
needs. .Use an.§pglicable program model as ‘a guide, and modify it to fit

local needs anzﬁgpsodices. .

-

. e« Generate iileas to develop a community-wide sypport and ‘awareness
' campaigh by es ablishing a community-based organization for this .
purpose. - v : . )
} . Ask for recommendations on ways to increase the number of
" interested participants. Seek the involvement of those attending in
carryihg 'through ory these recommendations.
. Establish regular meetings and agenda items.
« Set schedules for completion of specific tasks.

~

K

N .
L > - AL . . .
. o

'
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e

Continuing Contact : K o
- A . \ ..'.‘ . . ] .
. 4 Following the firgtwmeoting,ha~small degignated task fotrce should take <
the: lead in expanding and maintaining contacts: This can be S
accomplished through additional meetings and presentations on the .
.proposed program to interested parties ,in the community. \Personal
. .letters and phone calls should be part of the oversall visibility
campaign in the in%tial phases of: the program. if e : '

e . . .
. . . oL (S
Ty A ' ’ ' ' . * <

"Follow-On Meetings-
« - R : .
'Subsequent meetings should be structured to carry forward the agreed- ‘
upen plan ' of action. < It is imperative that ‘the membership - of the
~initiating group be kept large enough to dccommodate the increasing
number of tasks to be pe;formed; ?@sk forces made up of individuals _
+ with appropriatd skills should be formed to investigate and develop
‘_pqrticular$resources, as listed below: ' - ' 7

> . )

.9




- The 'intepim responsibility and working space for program develop

S12 s
. ‘ Ll
. Task. Force . Resources to be Developed
N . : —
Community - " professional societies, teachers, parent groups,

Involvement/Membership businessmen and bUisinesswomen, community and
' : civic groups. v : :

'Education : &taté_and local educators and administrators,

2

school systems, eolleges of engineering, community
and junior colleges. - : LT .

s

. . . - i

" Program Structure Regional programs and directors, regional NACME
and Planning ' - ..members, secondary and post-secondary educators.

*Finance . | Sources of funding, including’local and .state

educational programs, local and regional
) industrial and business organirations,
- foundations ‘and .federal agencies.

.

Advisory Board _Educational community, professidnal éngiheeging

community, and philanthropic organizations.

)

ESTABLISHING A WORKING ORGANIZATION
‘ . - A .
. \ .
Wha€§vér the. nature of the project established, it will need an
administrative structure and an advisory board. Advisory board - '
membership- should reflect €hose organizations listed under "Regources to
be Developed" above. Some advisory boards of local pre-college programs
have includjp student and parent representation, Local conditions .and
needs should dictate whether they are }ncluded in the initjal eféorts{
ent can.
be selected by convenience and availability (e.g., the administ ation
office of a local school district or industrial site, or local min;ﬁity
organization headquarters) while the project is in the planning p ase.
The location and primary responsibility for the program itself can be
moved or changed, if necessary. .. , I o ,
The most essential point td remémber in organizing local projects .is

' to get. top-level support and commitment’ from pdrticipating parties: the

superintendents of local school districts, directors of curriculum,
repregentatives of corporate management, local minority leaders,
presiflents and deans ‘of colleges and junior colleges with engineering

progrlams. To obtain this cooperation and assistance, a complete ' o
description of the program will'have to be drafted, possibly by the -
members of the. education task force. Goals, objectives, staffing, and - =

" what the program is designed o accomplish-should be spelled out in

detail. This document is essential to sell the program to potential
‘supporters, and its early completidon should be encouraged and expedited.
As a general rule, this*tagk must be completed before undertaking any

' other activity. The document describing the program is necessary to
.persyade school systems, funding sourCes, and all other. contributoxs to

help meet the program's needs.

* 4 ! e
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PHASE II

The second, or operational,‘ghase of the project is concerned with _
firming up the working organization that has been established, and with

‘consolidating elements of the program for effective operation. The

following seqfiéns discuss the program elements as they relate to the"
overFall structure of the program model. These elements are grouped
under the following'categories:_ program staff, program sites,
identifying students, student orientation and motivation, qurriculum
structure, student support services, parental aWareneés and involvement,.
mobilization o&resources, program evaluation, budget considerations- \

PRQGRAM STAFF
Coordinator's Role

The‘person or groups responsible for evolving and acting on’the

~strategies associated with the staft-up phase of the program will

probably take responsibility for coordination. As a general practice, ®
one person is selected to act as program director. The director has thg
obligation to ensure that the program meets defined objectives in an
equitable manner. 1In this capacity, he or she works closely with the
support staff, as well as with others affecting the -program in any way.

]
04

~ 'Support Staff

e

S

. The size and;fhnctions of the support staff will be determined by the -,

+ scope of the program: ¢+ In general, it will consist of the niembers of a
. central committee who are responsible ‘for defining the path the program

will follow, -as well_as'degermining the -types of materials and methods
to bé'employed._ Members of the various task forces, school staffs,
college faculty, and academI¢ support staff (tutors), as well as general

-administrative assistants can be invited to gserve on the central
committee and the administrative or .operational workforce.

+ ¢ .

o T PROGRAM SITES

School sités;in areas where high concentrations of minorities live--
generally urban areas--are the natural targets of a program.

Consideration must be given to.the total number of schools that can be

tthéﬁprqgram's influence and validity.

included in the program. The desire to serve as many students as
possible‘must'beJﬁe@pered by the resources at the.program's disposal,
and by recpgnition that knowledge will evolve and grow about '

- interwention strategies and how best to apply them. Nevertheless, a

su%ficient number of students and schoais must be)involved to establish
\ ocal'circumstancesqwill have to
be the determining factor in_decisons about the size of the program.

g : ’ R : .
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L - IDENTIFYING STUDENTS
. . . . . \ ‘

* |

Local pre-college engineering programs must concentrate on identifyiny
"minority and female candidates by informing them, of,career opportunities .
‘fwithih\;he\jigiﬂwof.engihéering,'and~motivating them to pursue those -

_ opportunities. A L ‘ S L : ‘
Minority students with an aptitude for mathemati¢s, science, and
. engineering may not be eagily identified in their middle-school (or |
M 'juniop_high'school) years, as many minority students dre reluctant to :
. pursue difficult academic subjects even if they have the ability to - ’
. master them. A number of methods can pe used to identify guch students. .
The objective is'to identify minority sttidents with the potential to
. sqcéée&:in engineering—re;ated,s%udies, and the interest to pursue them.
The purpose of the pre~collegefprogram is to concentrate efforts .on

* .

. those students with potential. It would not be appropriate to try to
A . sell engineering careers to'all minority youth: the gselection process
' * is necessary to avoid false promises. Some of the possible ways to . SN

- ;dentify students with potential are: - ' "T - ' : '
FORE " ' : : oy Y » .

Coor . . . q . L

. - . . Recommendations of Teachers< . . o by A\
. e

" committed, sensitive teachers can identify the students’who could do
'Q_’?&well'in technical fields of study\from their classroom obgservations and -
‘interactions. They would also be able to identify students who could
. perform well if adequately motivated. .. N o

¥

. Recommendations of Counselors ' .
. - 1 X . . -

"In talks with stuflents and'pareptg, knowledgeable, unbiased school -
counselors can. identify students with special interests or abilities.
It is important that staff personnel iq general --teachers and counselors
) in-par;icular——are provided with information about the op‘qrtunities )
that exist in engineering careers for minority students. 1In too many
instances, they are-totally upinformed and cannot discuss what’
engineering is all about, "or the responsibilities and agaderniic
preparation required for the various disciplines. This condition must
be corrected in the interest of providing pr?per.guidance and counseling®

to students.
. \

T L@ .
\ ] ) . .
) . . . ’ R I

1 4 personal Contact with Students

e s ,
e

Contact can be established. directly with indi?¥idual students in a
variety of ways. Motivation, ‘interest, and perhaps conéeptual ability
or potential can be assessed. “Contacts can be made during classroom
presentations, tours, and orientation programs. ' A

| Ed
N R 3




. s
National Merit Scholarship Corporation (NMSC)

The National Merit Seholarship Corporation donducts a natipnal search
competﬁtion for all students through its National Merit Sqgholarship
Program and National Achievement -Scholarship Program. Enzrance into the
tompefition is through the Prelinjinary Scholastic Aptitude Test/National
-Merit Scholarship Qualifying Test| (PSAT/NMSQT). The Achievement Program
"is for black students only; the Mprit Program is for all students.
Listings of the top high school s&niors planninpg to study engineering
can be obtained from both Brograms. ‘Such students identifiable as
targeted minorities are appropria i for follow-up. il

National Engineering Aptitude S@hfch.06nduct¢d by JETS

| S . . y o ' o | L
~ 'JETS--the Junior Engineering Technical Séciety--conducts the Natiompal
- Engineering Aptitude Search, a test series that helps predict probable
future| success of students in engineering. The test fee is $5.00 per
student. | o Yo ' '

' . Differential Aptitude Test (DAT)

. This t st'is primarily an ability test, rather than an achievement test,
-.and it has begn used for a sufficient number of years for exterisive

longitubinal studies to have been produced on‘its effectivengss. It is.
suggesteéd that this test be given to students in junior high.school. -

STUDENT. ORTENTATION AND MOTIVATION

Pre-co lege’engineering activities: should be designed to improve self-
esteem and to encourage qualified studsnté'to study quantitative

¥

subjects and deyelop.their skills in c unication. Activities may
inclyde (but are not limited to) field trips, role-model interactions,
- tutoring, experience in technical work, career days, recognition and
award days, &nd summer activities. -The following activities can assist
in informing sttdents about engineering: . LR '
_ X . . -

L4 Ny lLg

>
K

Classroom Presentations -

Reaching minority youth in the classroom can he one of the most
effective anfl productive approaches. . ! ' '
. ) + ©, — . i ' .
¢ Gain the acceptancé of the administration. The endorsement of the
program by school administrators is as important in the school system as
~gaining the approval of management in industry. ‘First, approach the
2 perintendent of schools or another key contact(s) to obtain approval

the program plan., Ask for guidance in approaching lower-level
administrators in the system. Work toward gaining entry into an
identified school site (or sites) that can benefit from the program.




- step would be to get in touch with science a
~ selected school(s). ' They are an 1mportant ‘source of information and

* o The next step w0uld be to take the message to others in the school
system, for example, . 24 .
. -=~The pgrson (or persons) in charge of currlculum development and
insttuction - ‘ .
, —-Principals .
--Heads of school boards o
« After rece1V1ng the endorsement of the ministrators, the.next
rzdmath teachers in the

motivation for young people, and they tcan be. effectlve in xntroduclng
the career choice of engineering. .
"« Classroom presentations can cover a wide range of t0p1cs° '
'——The movie "A piece of the Action, could be shown if junior high
student3 are invelved, or "Nothlng But Common Sense" for high
school students. (See the CME document, "Engineering--A World
of Possibilities,” for a listing of avallable material.) °
--A career dlscuSS1on could busheld.ln connection with the film.
Subjects could be: why engineering is a good profession, what
an engineer does, and career opportunities in 1ndustry N
--Handout material’ could be prov1ded

) The prgsentatlon should include m1nor1ty professxonals, partlcularly
eng1neers,'who can relate the1r experiences to the students, and serve
as role models.

It is vital that teachers are 1nvolved in contacts with students.
Wwhen giving presentatlons, encourage»hhem to stay in their classrooms

- and part1C1pate; Get them involved. The message is as important for

teachers as it is for students. Teachers need to be made sefisitive to -

_ the opportunities.available to m1nor1ty students, and to.these students'

particular needs.. In addition to their experlence and teaching skills,
teachers must bring innovative counseling’, teaching methods, and
philosophies to the task of correctlng the academ1c d1sadvantages of .
m1nor1ty students. = - . , ( -y

'S ’ T

. TS - . Field Tribs

Theré are many facllltles in and around v1rtually every ‘community that
can be used to -inform and motivate students about engineering. Some

v»examples of-places to V1s1t are: - °

Al

. Sc1ence museums (espec1ally those w1th "hands-on" experiments and
demonstrations) '

« Dams, bridges, transportation facilities, power plants, water or
sewage treatment plants, waste disposal sites, and public works projects

‘are - all places where the work of engineers can be seen;

. Industrlal ptants in the community, and :
e College and junior college campuses with strong eng1neer1ng
departments and extens1ve lab facilities for each discipliney,

-
" . . - ) . 3
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CURRICULUM STRUCTURE«-

.

The\curricula in a given school may or. may ot be adequate to\the task
of preparing students *for entry 1nto college., This is particularly. true
in the sc¢iences and math. It -is also possible that the material as it
. is structufed may be too difficult to absorb. This is a cﬁltical
condition-that needs to be .corrected, part1cularly at the junLor high
school level.
_ The determination of the adequacy of the material, how it wshould be -
N restructured, and how it should be presented can have a profound effect. - \
on' the normal functions of .the schooP. The principal ‘and heads of
departments may be reluctant to disrupt established practices. While it
» may prove difficulf te alter an entire course of study, the use of new
' materials, developed as modular additions to’ existing work, can be added .
to established courses with minimum dijguptlon.;'of particular value is ¥
“the material ared by the National Coordinating Center for Curricuium_‘. .
Development NCJD) at Stonybrook, New York. These new currlculum o S
‘ materials in science, mathematlcsﬁland communications are designed in
. ~ modular form, and are 1ntended 'to ‘complement regular high school
~ curricula. This source of asslstance should be fully exploited.
: - Aside from new materials,- many schools offer a specific curr1culum :
to students preparlng for collegé. 1In many - -instances, minority students
‘have been directed away from these courses Every effort must be made
to ensure that potentially’qualified mlnorlty and female students have.
the opportunity to take advanced academic course work. e
A further requirement that must be met is that the coursework in . .,
mathematics, science, and communications is at a level sufficient to o
prepgre students for entry into freshman engineering.programs. The ... -~
"+ ,.magMtude and sensitive nature of the tasks necessary to providing ,
. adequate academic ‘preparation for minority students requlre expertise in
. several areas. The cooperative efforts of high school staff and post—
- secondary faculty, among others, will. be v1tal oo
The support and help the students receive ‘'will be provided by h1gh
school teachers, college faculty, and supplementayy tutors. The skills . =
and commitment of this gupport staff must be adequate. to the task. The
- results of their 1nvolVement will determine..the success of the program.
' It i8 the director's responsibility as well as, that of the related X -
" program staff, to ensure that this element of the" program rbcelves o t
adequate  attention and ‘direction.- B
- Depending. dﬁi;he recept1v1ty of, the schools, 1t may be posslble ‘to
incorporate new material into ongo&ng course work, rg’ylng on the .
~ teachers' expertise and judgment. 1In other instances, it may be . -
neoessary to prqyide ‘hew material to the student after regular classes -
- ‘and on Saturdays. The summer ‘vacation period can also be used to :
_\'> advantage. 1In approaching these tasks, it is important to determine the =
"extent to which students' schedules may hag@ ‘?e changed. Keep in
mind the conserVatlve natUre of the admini trat s-and staff that you
will be working  with. :EZ;&ﬁggct .ouernight and a@rupt changes. Your
program may. hot achiéve i diate results: the experiences of others in
" similar endeavorsg indicagﬁ that progress is acgcompljshed over some time,
and ‘is based on eonstruc %e, well-conceived, anﬁ md{ually ‘agreed-upon

ptrategies. , \ ' 7 S
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STUDENT SUPPORT SERVICES

It should beé recognized that the majority of urban minority students who ',
3_' will be directed to .college ‘preparatory courses in their junior high”
school years will be handicapped by. their paat acadenic experiences, and
. these may have heen bad in spite of, the students' potential: Lack of -
T good study hqpitq, inadequate -comprehension ,of math"and science cogpepts
,and. techniques, apd a lack of understanding of the discipline and- E
commitnent necessary to pursuing an intensive adaflemic program will
impede the student's progress and dampen his or‘her desire to prepare.
, for a techhical career. ,-Those students who experience.difficulties and . .,
v . do riot do well need additional attention. This can be furnished ‘through

‘tutorial saeyvices, after-school ‘classes, specialized mgterials such as
those deygloped.by NC3D, persbdhl attention and assistance from an.older
high.school or college student,c and similar efforts. *Emphasis on study,
S comprehension of materials, and motivation will produce .positive '
« - .results.. .This entire set of services should be geared fo.elkvating the
' student's academic performance. At the point where studMts begin.to.
experience significantly, improved academic performance and start

obtaining A's and B's, rather than D's and F“si‘they will become .
strongly motivated and oriented to achievement. . - ‘-

v o * o
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,PA}}BNTAL AWARENESS AND INVOLVEMEKT a
v ) L. . ". ) ~ N
_ ., Parents are a vital Aink in supporting-andeuidiqg'stbdentsr“ They néed
e % to bé nade aware of tEe rewdrds of a professional career in engineering,
: the levgl of commitment ,Yand.the amount of ‘study that is required to" _ ‘
-k K attain these -rewards. .Their support and encouragempnt‘éan gxert )
v o considerabIE'inﬁluence-6n_students to work and.study at the required

% level. : : o, .,
... 7, ' The engineering profeg;%onthaé.such Yow visibility in most minority
SRR . dommunities thiat special efforts have to be ‘made to inform the parents.

. of stqdents’partiqigating(fn ﬁ¥§~engineering programg;that academic
preparednass is the key to entering eng}neering colleges. Some means
for beighpening'parental awayeness include: S

Y . . * L% '

’
’

L . ggrsdna; Contacts Direct personal contact by school .
" "\administrators, guidance counselors, teachers, and atherg could be one
.+ -, japproach. 'Sitting ‘down in a student's home with his or her parents, or °
. ' ' 'witﬁ a. small group of parent's, to explain‘the-program‘could'be'oné of
AL ‘the most effective wayslgf-informing parents, B _ i : K
. .« Parent Site Tours Parents should be -included®pn site tours, where '

_ Vf“this_is'appropriate. They can then learn about engineering
. . opporkunities first hand, and help motivate their children.

- - + Contact Through Locall Parent Ordqanizations Parents of minority
youth might be reached through. local parent organizations (PTA, church
gfoupsﬂ"eéc.). A meeting would be arranged at which minority- engineers
e . could'diacusq.ca;eer;opportunities. S : ' J o

S s Disseminationm of Informational Literature The Urban League in

", 'Clevelahd,. Ohio, has. sponsored a Parents' Informational Program for . -

. Engineering (PIPE - Line). Established’ in 1975 as an outgrowth of the
e glaveland Qrbgn’Leagug!s Engineering and Technigal OutreacH Program,

o~
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PIPE was developed to increase the'numbe; of minorities, in engineering
~and qrchitectufhl fields. PIPE organized college workshops and visits
to industrial plants and fagilities, involying more than 100 black and
Puerfo Rican parents in a series of Saturday sessions. In addition/

« gome 1,000 parents weke reached in ‘a .survey 'conducted among minority
parents about engineering as a career choice. As a result of their
participation in the program, the parents expressed a greater

. _appregiatibn of ‘engineering as a career ¢hojce, and said it increased '
' their ability to assist their ‘children in selecting careers.
N ;

’ w. - ' 1 ¢

'MOBILIZATION.OF RESOURCES
Local minority-in-engineering programs need to tgp the resources of
industry, engineering firms, junior colleges and colleges of .
e * engineering, WMimority civic organizations, and, alll levels of government.
) . The program's efforts might be linked with those \of other minority
organizations and the recruitment prograns of ' lochl industry. Other °
_ activiqiés to mobilize resources might inc¢lude developing slide.
. . presentations, journals, newspaper articles,. ads o radio and
.tb&gvision, ex?ibits and displays. .Local cmmﬁunity resources are vital
elements of successful projects. Their suppoﬂt (in the form of fundg or
marfpower) is essehtial to the success of pre-dollege engineering -« , .
-.progrdhs. .Many projects, 'aside from the major consortium efforts, “have
emerged from the community itself. . Some examples are given below.
Wherever possible, a working relationship should be established with

such a group or groupd, to benefit from.their experiences and advice.

¢
..

‘\
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Inroads’ X - . "
TINROADS is a career-oriented program to motivaée mino&ity college
students to pursue careers in acgounting, éngineerind& and bus@ness
' mahagement. The program began in Chicago, and lnow has regional offices
in ‘St. Louis, Milwaukee, and Cleveland. 1In each city,,INROADS acts as’
an active agent to bring together local industriies and four-year '
.- colleges and-universities. Local industries provide minority role-model
personnel who work closely with the INROADS staff on projects with the
students, and career-oriented jobs. A -student wqrks successive summers .
' for a corporation, gaining work experience in his or her major field of
fstudy. The student may then obtain full-time employment with the -
corporation on graduation from college. ;ﬂROADS handles the initial '
“'screenipg of Btudents, and provi@ee them with year-round counseling and
raining. . The educational ipstitutions. provide itutorial and other
pecial program assistance designed to help students with college-
. © curriculun courses. INROADS also operates pre-engineering prdgrams in
' two cities in.cooperation with Upward Bound and local colleges of
) ehgineering to ‘help prepare minority students majjoring in engineering.
"_htgbothﬁthe cdTlege and high school levelg, recruiting efforts are’’
“primarilv directed toward'gﬁetto youth, ' '

)
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s | The National dcholarship Services and Fund for Negro'
& ' Stugbnts (NSSFNS) -

- - A

The National Scholarship Service and Fund for Negro Students is a non-
profit collede advisory and referral service for black and other’
minority high school students. The service is also open-to Upward Bound
"and Talent Search students without respect to race, color, or creed.
NSSFNS seeks to: . : .

A Increase the pool of trajined blacks and other minorities th&g gh ‘ e
- the direct counseling of-thosé studentg seeking to enter college; . ,

« Raise the level of experiise in counseling and guidance available
to minority students, and

« Raise funds to provide supplementary scholarship assigtance for
m1nority students receivin' inadequate packages .of financial aid.

NSSFNS provides assistance to high school students seeking
information on the admissions policies and financial assistance
available from post-secondary institutlons. Students who complete an
NSSFNS student application receive a student referral report listing the
educational institutions of particular interest to them.

Two basic elements are used: to produce a referral report:

F\\ } .,

. The\NSSFN§ student application submitted by the student while in
high schooly -and

+ The NSSFNS data bank, which contains up-to- date. inﬁormation on
.about 3,000 post-secondary educational institutions. 'The personal '
info‘mation from the studedt's application is matched with college’
informatiQn in the data kank. The student referral report contains
comments on fouf colleges, and as many as five alternative schools. !

. . R . . . -

A

‘National Council of La Raza
The National Education Task #rce of La Raza is céncerned with
educational opportunities for Spanish-speaking ‘students, particularly
Mexican-Americans. For the past seyen years, its national office has . -
been located at the University of New:Mexico in Albuquerque. Regional
offices are now maintained in San Antonio, Texas, Denver, Colorado,
Sacramento, California, and the University of Wisconsin in Milwaukee.
This program seeks to provide teenagers of Hispanic origin with a wide’
. range of guidance)\ tutoring, and other supportive servjices.

e - . -t ’ - C - ~ " )
_'League of Utlted Latin Amercian Citizens (LULAC)

. ‘ . [ ]

With the openiny of & new office in Philadelphia, the National
Educational Service Center, Inc. (which is part of 'LULAC), now operates
12 educational outreach programs across the country to increase the.
opportunities for post- secondary education available to Hispanic youth.
. Founded' .just three years ago, thé programs have counseled more than’
40,000 students, F&aced 14,000 stydents in undefgraduate and graduate

f A Y
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institutions, and channeled $11.5 - million in financial aid to these
students, _ ‘

0
t

Committee to Increase Minority Professionals in

. ' Engineering, Architecture, and Technology (CIMPEAT)

In addition to serving as the southeastgrn regional'coordiﬁator or ME?
(described in Chapter 6), the Atlanta-baged CIMPEAT has developed a pre-
engineering program. This program provides services to junior d
senior high school students, counseldrg, math and science teachérs,.
other school personnel, and parents. fA total of 28,739 individuals
participated in the program in 1976. - ‘ 4

o . . .« A . \
; S University of New Mexico in Albuquerque .

The university's College of Engineering conducts a Summer -Institute for
Almerican Indians. 1Its purpose is to introduce students to engineering

" ' before they commit themselves to enrolling in a. formal academic progxram.

Among the students'inqthe class are representatives of tpe Navajo,
Pueblo, Ottawa, Mohawk, and Blackfeet Nations.. This program also sends
engineering graduates back to the reservations to talk to high school
students about enﬂeering careers. '
4 \

The National Hispanic Scholarship Fund (NHSF)
The National Hispanic Scholarship Fund is an organization that provides
scholarships for undergraduate and graduate students of Hispanic
background. These students attending a college in the United States may
be of Mexican-American, ‘pherto Rican, Cuban, Caribbean, Central
American, or South American heritage. The organization apportions funds
to reflect the national distribution of the Hibpanic population, and
works to close the educational gap between Hispanig¢s and the general *
population of students. . )

The selection criteria for NHSF scholarships are applied uniformly -
throughout the United States. Candidates are chosen on. 'the basis of
acadepic achievement, personal strengths, leadership, ability to
complete higher education, and financial need.’ The National Hispanic -
Scholarship Fund (incorporated in San Antonio, Texas, in 1975) has
worked to establish itself as the appropriate source for the
digsemination of national‘s;nolarship funds. The Fund has nearly
doubled the amount of contributions received and the number of #&tudents
receiving awards. Buccessful recipients gome from more than 75 percent
of the s%ates in the country. The colleges and universities these
students attend typify the higher education institutions of the nation.
The-v‘rﬁety of majors in which they are involved assures that they will

_ be making significant contributions in areas where equitable Hispanic

representation is now lacKing. Some of these areas include, the “
engineering disciplines, medical sciences, education, anq the social
scmences. A

o : -3 o A
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- Society of Hispanic Professional Engineers (SHPE) , .

This orgaﬁisagzon, based in Lbs Angeles, California,-seeks to increase

Hispanic participation in engineering and .technology by:

. . Improving the quality of education and training programs to
éanic Btudents to becomg professional engineers,
+ Developing and instituting programs that will assist Hispanics

considering engineering as a profession, and

-

+ Increasing the number of Hispanics entering the field of .

<engineering. ¢ . -
The activities SHPE undertakes to advance theseigeneral goals

.include: . .- . PO , S ‘ ' . o

. Conducting programs that encourage Hispanic youth at the .
elementary, secondary, and post-secondary levels to consider engineering
as a career; :

"o+ Providing financial assistance to students enrolled in engineering
programs ;

+ Corsulting 1ndustry on methods of 1mplementing affirmative action-
programs and goals; - : .

o« Monitoring the stcess of, Hispanic engineering students and “
professional engineers, and

 Developing a talent pool+:of Hispanic engineers for referral to
potential employers.

a

The organization publishes a newsletter for nationwide distributaon,
and a directory of Hispanic professional engineers. '

Other resource mobilization activities may also intlude progtrams to .
increase the sensitivity and awareness of torporate persqpnel The E.I,
DuPont Company, among others, has developed media material that can be
used effectively in such programs. Information about media materials
can be found under "Reference Materials" in the CME document,
Engineering-~A World of’Possibilities,‘Washington,ADJC., 1979.

Corporate awareness programs can be used to,secure.minority . hhd
engineers as role models and guest gpeakers, make students. aware of
avajlable jobs, and provide a“*meang of identifying and recruiting highly

~sought-aftier students for summer employment .(as well as permanent

employment).
Media campaigns can enhance the visibility of the local pre- college

_minority engineéring programs. Newspaper articles, displays at the

conferences of national, scientific andpprofessional societies, and
exhibits are 'all opportunities for marketing your local program. A more

-extengive listing of organizations and programs that cafr serve as . ‘

resources is provided in Chapter 6.

»

~ EVALUATING THE PROGRAM ‘ '~ |
1 . X E

) L a o
Programg should make provisions to include an evaluation component .

‘within their programmatic structure to permit systematic assessment and

evaluation of the gRogram's performance in accomplishing, its stated

<
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. objectives. This information should be used to correct strategie
restructure program elemgnts. A determination will have to be made-
about the methdds that will be used to méasure progregs in meeting
program objectives, as(wal as how the information will pe used to
improve program perfor?ancg, o ' ' : N

. . ,

o
. ™ . O - l
. - N
o L .

) ' _BUDGET CONSIDERATIONS

The budget restates the proglam plan, translating pfogram'eiementé into
expenses. In the beginning phases of the program, costs will be
minimal. Such expenses as mailing, phone calls, and rent, if any, can
be covered by out-of-pocket dongtions of the progrfam staff, business, or
civic groups. Ad the Program q@bws and expands, the attendant costs
will increase to the point that sizable grants or donations will bé
_required. At this point, the active development of funding sources will
‘become necessary. Considerable time and effort will have to be de¥6ted
to this activity. ° Chapter 4 treats the subject of funding in detail.’

3
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DEVELOPING FINANCIAL SUPPORT

& . .
The level of success achieved by any minority .engineering program
depends heavily on the funds available to support an ongoing succesgsful
effort. “Most people are reluctant to ask for money, and approach the
~ task as though it were unpleasant but necessary business. Most people
. realize they lack the skills and experience to develop funds
effectively. : B ' . ‘ : _

Two realities should be kept in mind. First, no organizgtion can ‘
function or survae'without adequate funds. Second, the sources from AN
which yQu request funds, whether foundations, corporations, individuals, W '
or the government,' expect and need to be solicited. 1In addition, funds ) -&_
have been allbcated to be given away and it is up to the seeker of. funds
to present the right proposal thgoﬁgh the right person to the right =
potential donor to receive them. ' :

The purpose of this chapter is to provide guidelines for this
process. Practical considerations limit the scope of the material that
can be presented here; however, the suggestions offered can assist in
soliciting financial support for minority pre-college and engineering
programs from the following spurces: the private sector, the fedgral

'gbvernment,’and state governments. _The structure, major components, and
other features of a typical proposal are presented under "Proposal '
Format." '

¢
-

PRIVATE-SECTOR SOURCES . .

Four elements are essential to obtaining funds from foundations: the.
dea to be sold, likely sources of support for that idea, good : .
resentatioh of the idea to the identified potential sgurbes of funding,
nd adequate follow-through after the presentation.
‘ The areas within the private sector that can be cultivated'’in the
- development of funds include:
« Private foundations; o
"« Cogporate foundations; - j
e« Co rate public relations and college relations departments, as
well as community affairs offices; -
. Private individuals. *

\
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. serving on the board or committee must be willing to make calls’to

program should follow four b %F steps:

:Wm“These“are spelled out in detail below.

. . R 25 | , ‘\- v

N The Idea——Initial Considerations
If it is possible, a board that includes business executlves, or a
committee of volunteers should be formed to ‘raide funds.; The people

solicit funds on behalf of the program. It is necessary that these
people have some familiarity with fund-raising techniques, and some
gtanding in their business or professional communities. PFoundations
give to people in most instances, not to projects, and’ they prefer to

‘give to people they understand, who speak the  same language, and with

whom tthey feel comfortable. The program must be sound, of cgurse, but
it must also be represented by individuals who can* legitimately present
it to a potential’ﬁon r.. The program director may assume the :
responsibility for dev oping -funds. In this case, the director will
need prominence in 'his ox her profession, a wide circle of influential-
contadts, good writing sk ls, and good sales ability. *

“The board, committee, director seeking to raise funds for the _

. Identify gll_potential sourcesd of funds in each of the groups--
private toundations,'corporaﬁe foundations, and philanthropists;

. Develop a strategy for approaching each group;

o Follow through on all phases of the strategy, and

o Cultivate the sources that support the program.

b /

v

Identification of Sources of Support. : .

To identify potential sources in each of the groups is a time-consuming
but necessary step. Identifying indiyiduals who provide support for "y

local and regional efforts is a larg untapped funding resource for

minority programs Locating these rhdxvxduals is a process that should
start with your financial committee's work -in your. ‘community. . Fiqs out
who serves on the boards of major corporations, colleges and’

universities, hospitals, and museums in your area. You can obtain this

-information from the -annual reports of these groups. You will find some

names appearing again and again. Concentrate your efforts on -developing
these individuals as possible contacts for sources of funds. The
menmbers of your committee should know a substantial number of these
people personally. Committee members can be effective 1n getting in
touch and selling the program to them. If your prograim s affiliated
with a university, it is gpssible that officials, alumni, students,
affiliates, or interested groups may have connections witlj the potential
furding sources, Such individuals or groups can also proyide access to
both local and, in some cases, national foundations. : .
The direct-mail approach to generate funds. is a costly and. drawn-out
process. A principal kgy to success lies & obtaining appreprigte lists °
of individuals or organizations to whom you can mail your requeﬁts.
Commercially available lists are hot your exclusive property-<others can
buy and use them. You will probably have to generate your own lists and

keep tham up-to-date. It is a long-term endeavor, and the rgturn from .
ot X . . . -

\
b




_eXCeptlons, of course, and decisions abput direct mail campalg

-initial efforts is not likely ‘to generate start-up {unds. Theni are

should
be dictated by local conditions. Direct-mail approaches are poorly
received by fundlng sources. A form letter cannot convey the same )
personal appeal o all recipients, and 1t is impossible to know what a,
funding source waAnts through a direct- ~mail - campaign. It is far better .
to send‘general information on a program, rather than a request for
funds. This will expand a program's contacts without allenatlng
possible sources of funds.

Prospective donors among foundations® and corporations may have been
partially identified by your committee. A more ‘complete- identification
of possible donors can be gained from directories such as Standard and
Poors, the College Placement:Manual and the Foundation €enter Source .
Book Profile, for instance. Dlrectorles of corporatlo 8 within each s
state are readlly obtained from public or college libraries. These list"
the size of the corporatlon, in terms of employees and gross business,
the officers ahd locat;on‘of corporate headquarters, and related '
informatipon. This background information can be useful in approaching
corporate officexs. The time spent in researching and identifying
probable funding sources will pay dividends ln terms of fpnds, and -
reduce wasted time and frustration. - : v

9
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. Methods of Presenting the Idea

e v

- The presentatlon should be made through a two- or three -page description

of. the program or case.stdtement. The case statement should tell what
the program will do, why its services and functions are needed why it .
should be supported, and what flnds it needs to operate properly.
Because most.foundations prefer to provide start-up or "seed grants,”
they will want\td’know how you are going to keep your program goimg when
their grant funds are depleted "Is there any way .you can become self-
supporting?" is a question they will ask sooner or later. Planning
future funding strategies is essential to securing the program's future.
Can the program be funded by "federal title" money or not, and for what
length of time are questions (among others) to be considered initially
in the program. Several points should be made in descrlblng the _program
to potentlal donors; for example,

-

« The essential need for ‘the program, and a tlmetable to meet

specific needs; . : .
« How your program can address stated needs and problems better than'
existing agencxes, . N

.+ The program s urgency and sincere intent. -

Present your case clearly and brlefly.
. Once the document is in its final form, how do you approach llkely
foundations? We must again stress the importance of the- "peopl to—
people" approach. Do not ‘write a letter. -All foundations rece
innumerable letters requesting assistance. Although the large

" foundations gyenerally read them, smaller foundations cannot a ford the

gtaff time. - Use the phone to make an appointment. If possi
volunteer ‘or the director (or both) should make the present
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successful preaentatlon will result in a request that .you submlt a

’ formalyproposal. Some geperal gu1de11nes for Henerating an acceptable

proposal are dlscussed in a later sectlon of this ohapter {"Proposal
Format"). ‘ ‘

+

Follow—Through

All visits should be immediately acknowledgednby a brief thank -you

" letter. Any materials the potential donor his requested should be sent’

promptly. If the material is a proposal, it should Eo under separate

cover at the request of the committee member who made ‘the presentatlon.

sénd a copy of all correspondence to that committee member A follow-up
phone call should be placed a few days after the- requested ‘material ha®-

.been sent to check that it has been received. If and“when a grant 1s

received, notify the volunteeﬁ Acknowledge his.or her help .in
receiving the award. o * '
Once the contact has been established between the ‘program and a

,poteﬁtlal foundation source, keep it alive. Inform the potentlal donor

about the program's &Ctlvltles during the period you are wa1t1ng for an

]

award. It is a good idea to keep the foundation informed o & program' s '

activities, progress, and.results after an award is rszpive
partﬁcularly if you expect to return. to the donor for Mnother gward.

&

FEDERAL FUNDING SOURCES , ‘ . . .

' -

- A large number of agen¢1es apd grant in-aid programs can be used to

‘congerning: : 3 - *

develop funds.- The Office of Edugation (OE) within the Department of
Health, Education, and Welfare, (HEW), theé Departments of Energy and
Labor, National Aeronautics and Space Admlnlstratlon (NASA), and the
Natidnal Science Foundation (NSF), are all possible ‘sources of funds.
Considerable effort attends tapplng these sources of funds. The -
reference material accompanying this chapter provides information that
willg assist the program director and his or her committee in becoming
knowledgeable in this area. . Complllng a comprehensive llbrary and
subscriptions to documents such as the Federal Register, the Commerce

ess Daily and the Directory of Federal Domestic Assistance are
musts. Knowleddge concerning the various public laws and legislation and
their implications for funding is mandatory if federal sources of funds
are to be fully exploited. !

It is posslble to obtain most of the background. 1nformat10n needed
about the fdderal agency and its specific types of grants by sendlng a
letter of inquiry to the funding agency. Request information

s -

:

¢ The corr#ét name for the specific grant<in«zid program or program
categQry under which the applicatign should be made:; .
e amount of money available in the current figcral year for this
cateébry, and how much of the available -funds the agency expects to use
for re-financing ongoing projects;

¢ The regulatlons developed by the federal agency f r theférogram
involved;

.,
'y

-
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¢ The proposal format and any accompanying federal forms that must,

- be submitted;

« The application deadline and- ex@ected reView and notification\
dates,

« The expected average size of ind1V1dual gnants,
. ' ¢ Required local matching funds; '

o Restrictions, if any, placed on- the use of funds awarded under the _
program, and - . : . ! '

. '~ The name of any otheér agency that must be consulted in prepaxing,.
i reviewing, and judging the final applicatidh. ' _ N .
\ < . - ' T ¢ . N ) v

’ ® STATE"FUNDING. SOURCES : ..

Informa ion that should be requested from state agencies is very similar
to, that equested from federal agenc1es' -, . .

. The-corredt name for the program under which to apply;
. ‘o The eligibility requirements for the program; L,
R . o Afly required matching funds; - { ,o
o « The amount of meney available; ' R

o The correct format or application forms to be used

When seeking support under a federal grant received under a "state.
umbrella appropriation,"'you should obtain copies of pertinent '
regulations, the authorizing law, and the state plan. .Tais last - o
document is frequently required of states to qualify for federal funds
d1stributed by state agencies to local recipients.

».\?.‘a

-~

WRITING:THE.PROPOSAL

‘The proposal document is often the most significant factor in obtaining '
approval of a project by & funding agengy. It should be ‘well written: . o
. clear, concise, and readable.  Avoid the use of jargon. The proposal . '
o should demonstrate: - ‘ -
) @
o That the idea for the project has merit and addresses a
significant need;
. .« That the applicant has done a thorough job of selecting methods
for meeting this need and of instituting the program; ¥
+ That there is a reasonable expectation of success. o
‘Keep in mind that the proposal is your first contact with the
funding agency. It bears the considerable burden of creating a
favorable impression of competence and organizational ability.. In
addition to ¢ontent, the proposal's organization, readability, and
effectiveness in meeting .the  informational requirements of the-funding
agency are significant. These general instructions should be followed:

+ Read all forms -and instructions provided by the. potential funding
agency, and follow them carefully;
‘o Write with clarity and coneision;

‘ _.E;E;': .. . '“-- | '. i o . i
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" Adapt the language of the appllcatlon to the audience in thg
funding agency, explaining highly technical phrases or words;
« Explain all abbreviations and acronyms; ' -
« Agk someone in the:«program to read the proposal ‘for clarity,
rammar, and style before final typing; roe ¢
. « Do not bury the important parts of the proposal béhlnd too many
—J*ntroductory phrases; .
! e Do not be afraid tp use underlinin
qifles, etc., as necessary, to make the ‘ )
-« Do not provide a lot of drawings, tharts, or statistical tables. in.
the body of the propdsal, unless required by the application forms; '
‘ « Do not be too concerned abaut using Yhe words that are "in" W1th
Partlcular funding sources. '

p capltallzatlon,_headllne
roposal more readable;

]
- _ . : Proposal Fo_rmat o - 1y
. ‘ . T

R ﬂ - . X R ] -_...ﬁ""" .
The major components of a typlcal proposal and their usual order, are
et out in the follOW1ng outllne '

. The Major-Cbmponegts of a Pﬁoposal1
Topic _ : . Infdrmatidn to be Provided - v
Title bPage , . , Title of project, name of organization or

appllcant name of agency submitted to,
‘inclusive dates of proposed project, total -

. budget request, signature's of authorized
personnel approving submission of the proposal.
from the local agency

¢

Abstract - S ' \ Summary of pronect objectives, procedures,
s _ : S \fvaluatlon, ‘and dissemination, usually 250 >
ords in length

« V\ . " i
Statement, of the Problem. What needs to be done and why. Usually
. "- ;udes referencgs to related research or

_ prewious projects that give evidence of the
. -need for the _project.
oo WLN .
' Objectives ' _ The'pro osed outcome ofs the project is clearly

. ) specifiedy in measurable terms. ‘'Usually, an
' ' objective ig provided.to meet each major need
identified i the preceding section.

e ey metion.
< i"d N, '
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~ Procedures " s How the objectives will be met. This section
: § ' may begin with an over-all design approach
: _ ~ ' for the project, then describe specific
L : o ‘ ‘activities. It disclisses how the population
L v : " to be served,will be selected, outlines =

- ’ . management and administrative structure for
I the project, and provides details on how much

e “time will be needed to carry out the design,

' Procedures should accompany each pbjective, g
Evaluation = =~ ‘ Details the means by which the local agency
' . : ' _ : ‘and the funding source will know the project .’

- _ has accomplished its objectives. Indicates °
the type of evaluation informaticn to be

. collectedy how this will’be analyzed, and C

oo _ .1« .gives a pattern for its dissemination and'uéf. g
A o ' ' ., Evaluation-criteria should be provided for

' - ' each objective. '

»>

>

Lo ©° 'Dissemination - . How the outcqmes of‘ the project will be shared '
' . with others. “ How the products or results of .
the program wil be'tramsmitted to the field A
for rapid use, thus maximizing the.value of
S the program. ' Frequently, this section
o ¢ < ' : " includes ‘details on reports to be filed with
-0 : ’ the fundlng agency - <

Facilities:+ Fac111t1es.requ1red and how these’ will be
' : ' provided. This section can also be used to )
explaln any special equ1pment or facilities _ S

v

& ' available to the local agency that will
' ‘ fa01fﬂtate the project. ,
Pérsonnel ) ' ' How many and what categories of employees will

be needed for the project. How these will be
selected. Information should be provided on

the background of key personnel to make ‘

evident the local agency's experience and . o

Qs

. genéral managerial or professional skill. " = -

Bﬁdget . : Cost of the project. How much will be .
' ’ & required from the funding@jysource and how muth T .
.will be contributed By the local applicant. A
‘budget is usually divided into categories such ‘ )
. R as p&rsonnel, equipment and materials, travel,’
physical plant, - and indirect costs. T

1This format was used by ‘Mary Hall in her book Developing Skills in
Proposal Writing (Continuing Education Publlcatlons, Corvallis, Oregon,
1971). . R
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IMPLEMENTATION o . | ' /’

' . '
o

f N

Basic decisions must be made on compl idn of the preliminary assessment
described in Chapter 2: Do the necesgary resounces exist? Can a program
be implemented with! a  reasonable chande of succeeding? What type of
- program should be initiated—;a local program or a: regi®nal consortium?
Definite answers must be found to justify the time and expense that will
be required to put a program together, v

If the conclusions and answers based on the assessment are positive,
and a local consortium would best serve the needs that exist at the

potential site, then the following steps should be taken: generate an

implementation schedule, idengify administrative elements, tasks, and
responsibilities, and identify educational elements, tasks and
responsibilities. // o

GENERATING AN IMPLEMENTATiON SCHEDULE

The implementation schedule would typically include the follOwing tasks
and activities,’ to be performed in the following order: *

v L4

Total Elapsod Time* Task/Activity

TBD** ' . Assegsment t%ﬁk force formation and activity
TBD _— o Approval of program initiation by task force

,TBD Approval of program initiation by educational‘\ .

S ) . hierarchy '
‘ﬁ—3 Months 'Dbevelopment of start-up and long-term support
funds ] .
2-3 Months - v+ . . Gstablishment of advis&ry bo qd/ board of i
: trusteas

}:3;4 Months Appointment of director and staff
3-4 Monthi Formation of committees-~education, business,

parents,, community i ),. . : i ‘

35
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ota : lapsed Time* ;Task/Activity
5-6 Months | Selection of faculty participants
' - rqpcondary/post-secpndary .
5-6 Months o Selecticn of students
H-B Months - Establishment of business/ industry liaisons'
8-9 Months ) ‘ . Development and -initiation of .in-service

-~

- workshops- for faculty participants (should be
= conducted during the summer) -
- 11-12 Months Beginning of pre-freshman program and classes
‘(fall semester) ¢ .

*From Beginning -of Program **TO'be_determined ' e

The approximate time over which the above schedule would be
implemented is 12 to 14 monthsg. It is important that the program be
injtiated and scheduled to take.advantage of the enthusiasm and good
will of the program's supportersﬁ It is also important that the
beginning of the program's classes coincide with the start of the
regular fall semester. The schedule g1ven "above is appropriate to
structuring a local consortium of approx1mately five secondary schools:
and three post-secondary institutions, with community and industry
support, A schedule for the second phase of the program (described in
Chapter 2) is given below. '

{ ~ t

ADMINISTRATIVE ELEMENTS,-TASKS, AND- RESPONSIBILITIES

3

s

b

Element/Activity - °  Responsibility
Formfadvisory board The advisorﬁ board selects the director, and -
: ' ' provides guidelines and direction to entire
program. (The advisory board must consist Of

a cross-section of participants to . avoid
.domination by any one group.)

-

Select direc : ' The director identifies working staff, and )
: & : provides day-by-day administrative direction y (
_ to program.Expedites the formation of various

. ' y committees. . . :

Establish policies - . The ad&lisory board establishes)the procedures

and procedures and guidelines for conducting the program's

' ’ - business: :
“ .
Implement policies ' The director carriﬂs out poliqies and procedures
and procedures established,’
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E vity , Responsibility

' Organize action . The director provides assistance in forming .
committees o ' the business/industry, education, community/‘ ‘ Yy

parent, and other needed committees. ' The
advisory board determines which committees need
to be formed, and when.

e

EDUCATIONAL ELEMENTS, TASKS, AND RESPONSIBILITIES

The educational compOnent of the program should be administered by the
education committee. Most of the members of this committee will be
salected from the educational community; however, there should also be
representation from business and parent groups on the committee. -

An implementation schedule should be generated that complements the ’
over-all program implementation schedule. Typical tasks that would

. appear on the schedule would include:
'

. Total Elapsed Time* Task/Activity ' | ,

. ‘ ) ' 3
3-4 Months F\\ Form education committée and elect chairperson. ._ ‘
3-4 Months : '/Develop teacher seIection guidelines. .
4-5 Months . ' Select teachers and confirm acceptance. <. ’
4-5 Months - Pevelop criteria for\selec!!on of students. -
5-6 Monthe : Develop guidelines for post-secondary and
: ' industry involvement. ;
6~8 Months '< e Select post gecondary faculty and busineSS/
2 c o - . _Andustry reersentativeé
.7-9 Months ; Select studenﬂs and confirm acceptance.
8-9 Months o Produce guidelines for curriculum
' . development/enhancement.
9 Months ‘ Develop curriculum components. T .
.89, Months ‘; ) .Familiarlze teachers wlth curr;culum.
ll?lﬁ Months " Pre- freshmen program and classes begin (fall

_ ‘semester). _ S

*From Beginning of Program " -
. The folldwing sections provide brief explanations of pertiouhhr
items in the scheduls.

/




“minority students.
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! _ - Teacher Selection

Principals and department chairpersoﬁs of math, science, and
communications should develop gpecific plans for the selection of
teachers to participate in the program. .Teachers must be selected by
demonstrated sensitivity, ability, interest, and motivation to work with

| | ’_f\\ ' ] .
"‘ L Student Selection ' ‘
|
Students should be selected on the basis of math and sgience '
proficiency, perseverance in completing assigned tasks, and interest in
engineering or science. _ o . S .

Selection of Post-Secondary Faculty Advisers’i

In addition to the attributes listed for selected teachers, the post-
secondary adviser must have the ability to provide teachers and students
with a clear:picture of ‘the academic preparation required for entry into
an engineering undergraduate program. These advisers will work closely
with the education committee in structuring.the program's curriculum,

v i

- - Curriculum Development

hd &

Materials and guidelines are available to assist\fn developing needed
curricula. NC3D at Stonybrook, New York, Project™SEED, Berkeley,
california (see Chapter 6), and the National Scien e Foundation in.
Washington, D. C., can assist in this task. They will also furnish
academic materials and conduct workshops for teachers who.will be ®sing
them. .
.‘\‘

. <
. 4
] . 3
LS
»

" Salection of Industrial Representatives ) ™ . ~[

t

reer in sclehce
o talk to

To broaden the students' view of the reguirements of a
or engineering, opportunities to visit industrial sites,
practicing minority professionals, and to gain work experi
‘provided. Industrial represbnb&tiygs can help in %Fentifyin
providing these opportpnitqbs.

\ : v Summary !
; , . / ,

he implementatjon of a pie-ekgiheering program is ‘a. time-consuming,

-complex task. The atrategiea and guidelines containhed in this manual
should provide diraections, and the regional and national resources
listed will provide further amsistance. Keep in mind that local
sitWations will probably vary,; dictating modifications and departures
from\ the strateyies described here. The collective judgment of all

partigipants will provide the realistic and workablﬁ strateglies needed.

1
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.EXAMPLES OF SU?FESSFUL PROGRAMS ?

.// A f' ‘
To provide an overview of the minorities in engineering e'ffort, this

chapter offers brief descriptions of organizations and activities at
three levels: national, regional and local.

5
\
, .

: NATIONAL oniml ZATIONS \
S : L I .
Organizations cdnducting activities at the national level are concerned

.with (1) providing corporate-level leadership, support, and advice to

4

the Committee on Minorities in Engineering, (2) providing guidance and
leadership to the minorities in engineering effort, (3) identifying
potential minority engineering students, and providing them with caree
counseling and orientation, (4) developipg pre-college curricula that A
have an engineering efphasis, and (5) providing financial assistance t
minority engineering students. _

The following are examples of minority related efforts at the \
national level: v ‘

o

The National Advisory Council on Minoritieg in Engineeri (NACME) ig an

'organization composed of the chief executive officers of many of the

nati 8 leading corporations, acaﬁemic institutions, engineeri '
sociqgies, and minority organizations. NACME'S main objectivesggre'

. To encourage participation by members in advanaing the national \\
goal of achieving a tenfold increase ip the number of minorities in g
engineering by the mid-1980s; '

‘e To achieve an interim gqal of parity representation of minority | B

“students in the freshmen engineering cllasses  of 1982; . ‘ -

» To achieve parity among graduating classes of 1987, and
e To provide financial support to minority engineering efforts..

-

*

- 'The Committee on ﬂingr%%ﬁgg in Engineering (CME) provides leadership to
minority engineering efforts byz ' -

. Dofining needs, identifying resources, and recommending activities
that seek to develop program opportunities. The committee conducts
minority workshope and meetings, and produces reports (for. aexample, on
the retention of minority engineering students), and other materials;

. .- _ .
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+ De@veloping generic models of sucgessful approaches, such as the
National Fund for Minority Engineering ‘Students which the committee
helped create in 1974, and developing directions for pre-engineering ¢
prOgramak ¢ :

o Advising and encouraging interactions among appropridte groups,
such as industry, éthnic organizationg, educagrégal institutiof,
governmental . agencies, and locq& and regional priograms and directorsh
and - R

e Communicating and disseminating data, information, and study N
results through its publications, seminars, and workshops. ’ , : .

& e

. o
Engineers' Council for Professional Development (ECPD) is a douncil of

19 leading engineering societies representing 750,000 members organized'
to promote and advance engineering education with a view to furthering
the public welfare through the development of better-educated and |
better—quallfied engineer}. - Among the several means of achiewing these
purposes is ECPD's pre- college students' guidance program, which ~

. disseminates publications, maintains a lending library of films, and
Sponsors numerous summer programsg. A special parallel effort is
directed specifically at minority high school students through a seriles .
.of summer programs.

The summer programs, called MITE (Minority Introduction to’
Engineering) last one to four weeks, and are open to m1nor1ty students
who have completed their junior year of high school and have generally
had three years of math (at least two are required)) and one year of a
laboratory science. These programs are on-campus experiences of an
endineering education, and provide. opportun1ties to visit and talk w1th/
engineers at work and in more informal campus sessjons.

ECPD created the Minority Engineering. Education Effort Task ‘Force ,
(MEJ) in 1973, and this task force subsequently becamg amn independent
group under the same name (described below).

ECPD distributes more than a& million pieces of guidance material
annually. The current catalogue lists about 50 titles, many of wh1ch
"are minority- -oriented. & . .

. ‘

unior Engineering Technical Society (JETS, Inc.) has completed 28 years
‘of service to our nation's youth. The program is. carried on thfrough
club-type activities in secondary schools. More thayri 000 JETS
chapters have been chartered. With the assistance of industry--and
engineering societies, many JETS chapters have been organlzed w1th
minority youngsters. The minority JETS chapters are active ‘and -
guccessful .. JETS functions principally at the local chapter level,
usually through bi-weekly or monthly meetings. Chapter -programs-vary
widely, but may include‘éhdﬁb;rial tggfs, speakers, inter-club

competitions, technical papers, soti evants, and recOgnition'
ceremonies. Each chapter is provided'with a JETS handbook to assist in
club organization and programming of acti 'ties related to the broad

. .area of technology. <

¢« JETS publishes a monthly newsletter from Septe r through May,
conducts the National Engineering Aptitude Search, Wrovides materials
for interscholastic TEAM$ (Tests of Engineerin Aptitude in Math and
Science) competitions, ptromotes engineering design contests, and
participates in regional and national science and engineering fairs.

™
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The Minority Engineering Educatjon Effort (ME?) organizatioh has three

major areas of activity: - :

. ;ggntificgtion - Potential engineering, mathematics, and science
dewree candidates are identified, entexed oh computerized lists, and
ed throughout their entire pre-collegg career. Performance data on
thesd students are then made .available to universities and colleges for
recrulitment purposes through the publication of lists three times each
year. ] _
o \Information - Motivational materials, including films, brochures,
and gyidance materials are made aVﬁilable‘¢o high school counselors,
teachdrs and students. Field suppbrt activities include dissemination -
of respurces, role models, speakers, and consulting services to local
high s¢hools.. ' R C :
‘ upport Services .- Counseling' and student tracking services are
to local and regional programs and FQmpanies.

offere

The Natipnal .Coordinating Center for Curriculum Development (NC3D)
develops,\adapts, and distributes educational curricula for junior and
.genior hi schools. Curriculum .efforts draw on practical applications
and relate ociated theory through multimedia educational
methods. A curriculum gearad more to junior high .school studeﬁts is now
. commercially available and is known as Technology-People-Enyironment
TPE). These are short modular instructional programs designed to

_provide a "hands on" approach to learning the application of technical
knowledge. '

4

t - .

Other organizations provide scholarships a&d grants. . These include:

The National Fund fo;‘MinorLtv Engineering Students (NFFMES)'prOVides
scholarships to qualified minority gstudents. The Fund also encourages

. engineering schools to accelerate their recruitment of minority *
students. . ' ' I

‘The National Merit Scholarship Corporatién (NMSC) conducts a national
talent search through the National Achievement Scholarship Program and
the National Merit Scholarship Program. To participate in the National
" Achievement Scholarship Proggam for. outstanding black students, the
“students must take the Preliminary Scholastic Aptitude Test/National
Merit Scholarship Qualifying Test while,they are still.in high school,
and indicate a desire to be considered in-the Achievement Rrogram. The
student also participates in' the Merit Program. NMSC makes '
approximately 100 scholarship awards each year to engineering students
" through its two talent search programs. These awards are financed by
about 40 sponsors of' the Achievement Program, and about 150 of the Merit
Program. ' ' . ~

¢ v

B ) f 8 v
Specific and detailed information concerning the above organiﬁations is

provided in the CME reference document.,, "Minority Engineéripg Resource
Directory," Washington, D.C., 1979. .
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e REGIONAL CONSORTIA

- Consortia have. been formed in various sections of the nation with the
objective of coordinating and expanding collective efforts for effective
pre—engineering programs. These regional consortia have identified
program elements and organizational structures that will be most
effective in the geographic regiéns where they are located. Most
conportia are located in urban-areas, and are targeted at one or more
minority groups.  They have been instituted by engiheering colleges,
.industry, prqfesSional groups, and minority organizations. The «
.composition of these consortia illustrates how various groups?within a
given region can be integrated to assure the realization of a common !
.goal. The following list provides a brief description of the activities
) f some of the mgjor .consortia: - o :
y .
Philadelphia Reqional Ihtroduction for Minorities in Engineering (PRIME)
has evolved since its inception in 1974 in Philadelphia into a centrally
coordinated network of twenty-eight business firms, seven-area
_universities ang,colleges, thirty-six middle schools and senior -high
schools, and several professional endineering societies that serve . the
school districts of Rhiladelphia and Chester, Pennsylvania, as well as
Camden, New Jersey. Approximately 1,800 pre-college students are
‘affected by a . variety of programs and activities sponsored through the
PRIME program. PRIME's more innovative activities include: the PRIME
Universities Program (PUP), desighed to provide an intensive day-time
X 4 summer program for approximately 400 post-eighth- through twelfth- ;
| . grader8; a Summer Employment/Placement (SEPO) service for PRIME senior
' high school students; Big Brother/Sister Tutorials; a Minorities-I
Engineering Exhibit in the Outdoor Science Park of the Franklin
Institute; a teacher's in-service training program, and special parent
counseling. "Each of the thirty-six middle schools and.senior high
schools ‘'is matched to the resouyces of a part1c1pat1ng company or
government agency.’

Forum to Advance Minorities in Engineering (FAME) was founded in
wtlmington, Delaware, in 1976. FAME is composed of thirteen
corporations, two school districts, the University of Delaware and

' Widener College, as well ad a'ipmber of community ‘and - Eechnical groups.

FAME conducts a six-week summed science and math enricfiment program” with

an emphasis on engineering for students in selected lqtal middle and

senior high' schools.. Students in the Bummer program zake an academic '
enricpment program during the entire scHool year, in addition to their! . *
regular studies. Emphasis is placed on acquiring adequate skills in ' )
math and science for entry into engineering colleges and technical . !
disciplines.

Science clubs have been formed and meetings are held twice a month
on Saturdays. "TeMchers and role models assist in conducting hands-on
projects such as building a radio, exploring the chemistry of “
photography, and designing computer logic boards. The'program also
sponsors cultural events and industrial tours for students. :

!/
Texag Alliance for Minorities in Engineering (TAME), founded. in 1975, °
has created a cooperative ’cross -sectional organization' tos... ... .

N .ot
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.« Analyze the propblems causing low percentages of minority
~engineering students in Texas, andp
o+ Draw together a state-wide information, coordination, and
recruitment organization to work with government, industry, secondary
schools, community colleges, univer81ty departments of engineering, and
mﬂnority communities. C o
]
The Alliance has organized itself into ten geographic areas.

alliance.;s responsible for establishing reg
needs.

committee on Institutional Cooperation (CIC) + Midwest Program for
Minorities in Enqgineering (MPME) is an academic consortium of the 4Big
Ten Universities, the University of Chicago, Illinois Institute of
Technology, and University of Notre Dame. The primary objective is to
increase the nuftber of qualified and motivated minority high school

_éace. Each member university is engaged in identifying minority
secondary school students, motivatjng them, improving their skills,
recruiting, and retaining them in its institution. Although the

~approaches, they seek the same objectives in common.
. ¢ ' /
' The Southeastern Consortium for Minorities in Engineering (SECME) is’
made up of twelve member universities in six southeastern states.
Engineering faculty from the member institutions coordinate projects in
nearby secondary schogls. During the 1978-79 school year, 13,000 !

1

systems. These school systems were invited to design igdividual plans

Much latitude is given in the design of individual plans. Some
activities involve selecting talented students to. participate in
"honors" type*programs. Other involvement includes in-service training
for teachers dand counselors throughout the school 1ystem . Funding is
provided on a cost ~-ghared basis with each school district contributing
to the progeqﬁ. Programs are being implemented through:

¥

.+ The use Of curriculum modules and othq¥ supplementary engineering-
re1ated materials- to enrich and support existing courses'in math,
/acience, and lanjuage arts in grades nine through twelve;
,/ <~ o~ o The developﬁirt of engineering guidance programs toO increase

» these students’ awameneas of opportunities for minorities in

‘engineering; .
o The use of community resources such as local 1ndustry, parent
groups, and’ professional organizations. .- &

Mathema$gics, Engineering, Science, Achievement (MESA), founded iff 1970
~in Oakland, California, was one of the first efforts that encouraged

min€ripy-group students to take the college-preparatory courses they

wouhd need to major in matMematics, engineering, and the physical
"sciences at thg university %evel. Becausg such fields still attract a

A

\ ' : . A4

fourteen participating engineering institutipns employ diverse _ /

minority students padticipated in project classes in 56 selected school -

of implementation, and tossubmit program proposals to SECME for funding.

corresponding to the concentrations of minoriines in Texas. Each member.
al programs to meet local:

studedf% by removing many of the academic and asgirational barriers they

LN

‘minority student enrollment in math and science courses, and to enhance -




. minority‘epgineering goals and objectives. 'Tw
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. ’
'pgrﬁicularly small pQrcentage‘of blacks, Mexican-Americans, Puerto-
Ricans, and American Indians, California high school sjudents from these °
minority-backgrounds are the major target of the MESAfprogram. Through
MESA's effort, participating students receive tutoriny, and cademic, .
university, and career counseling. They participate in gite-visits, -
meetings with role models, and summer enrichmert\programs in mathematics '
and science subjects. Scholarships are provided students achieving
academic excellence while still in high school. SA's goals include: 3
encouraging students from the target minority groups to acquire the .
educational background they need to major in mathematics, engineering, .
and the hygical sciences at a university; promoting career awareness 80 Cy
that participating students may learn of opportunities in mathematics
and 'science-related professions early enough to prépagqﬁfqr them, and:

ensurind'that secondary 8C ools, universities, industry, ahd.pthers s
cooperate with MESA by offéring volunteer time and other viﬁh;vhuman and o
fiscal resources. ! : .- e

New regional consortium efforts are emerging.to enhance pre-collegé
such prograﬁs%aré:

4

Proposal for Rochester to intg;est Students ié.Science and Math

PRIS2M), an ongoing prbject for Rochester,- New York, was formulated by
‘a special. task force of the Industrial Managemeﬂt Council (IMC),. which
is a long-existing congortium of the hundred top corporations in
Rochester. This industry-initiated program is designed ‘to increase the

number of students im-the city school'distfict who prepare for entry

into technology-related careers.
. L \ rl .
’Metropoiitan CQnsortium for-Mihorities'in Engqineering (METCON) is an

et

. ongoing project‘in the metropolitan District of Columbia, area (including

the District. of Columbia, Fairfax County, Virginia, Montgomery County, -
Maryland, and Prince George's County, Maryland). : S
This regional initiative-represents a cooperative effort of local
school systems, schools of‘engineering,.aommunity groups, lboal and
federal government, to dimprove the quality of science and math .
instruction, as well as icareer counseldng. ' S \
N

-

LOCAL EFFORTS -«

Experience over the past five years has shown that the most successful”
strategies have been those that evolved at the local level. The reason. * .
for this appears to be that each local program has been structured to

meet the academic and non-academic requirements of the local situation.
‘While the mational and regiopal consortia and -organizations can a

« contfibute resources and support to carry out lodal strategies, the ..

- ultimate success of the program will depend on local initiatives. bt
Some examples of local efforts follow. - ) RS

-

Collgge'gflEnginee;ing, Rgnsselaér“?élytechhic_Institute, Minoritx‘-
Students Engineering Proqram, 'Pre-Engineering Education (RPI) was
initiated to give students enteriny Yhe school,additional preparation

" that improves their chances of success. The preparatory program is

conducted for six wgeksfduxing€thé;summer by faculty members who are ' .

i s e .
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. usually involved in the future course qf study. Each participating
student is evaluated before "the supmer program begins (through pre-
tests) and given intgnsive instruction in the basics of chemistry,
physics, and mathematics. Minority juniors and seniors serve as tutors,
on a one- -ta-one basis. At the conclusidn of the summer program, the

_ faculty. ‘evatuates the. progress of t students (through post-<tests) and

K_ . ~makes recommendations about the students' programs for the freshman

' year. ' ' -

\, Stevens Institute of Technology, stevens Technical Enrichmenht Program,
.\ “« - pre-Colleqe Component (STEP) identifies potentjal students as early as-
" °_ ' the ninth grade. The major determinant is usually the student's-

\ aptitude and interest in mathematics. Once selected for partic19a€f§h
in STEP,® the pre- college enrollees enter a Saturday program during- the‘
senior high gchool year and'an intensive residential summer program,

Both elements are designed to provide these students with career- related
training in engineering and?scaence.

<

\ "Jllinois Inst;tute;gf Technoloqy, Pre- Colleqe Program (INROADS/Chica o)
\rECruits talented students with an interest and aptitude in mathematics
and science upon completipn of the eighth grade. During the Jubsequent .
four years of high school, these students are offered supplementaty .
traihing in mathematics, reading, writing, and the laboratory sciences!
to prepare them for admission to a local college of engineering. The

program'consists of a six-week summer session of five- dgy-a-week classes

that are designed to prepare students for the following year's high *
'%@nool curriculum. Subjects include mathematics, reading, writing,
‘udy skills, and engineering progects The studentsg are expected to
attq d tutorial nd enrichment’ programs during the school year.
Ro Engi eering ori d projects, .seminars featuning corporate engineers,d
. ‘and fieId trips axe\a part of the program's school- year aturday .
S , activities, which .students must also attend. _
: Parents participat im~the program's e orts through the Parents
Advisory Counc¢il.” The):
corporations and foundati

ogram s supporte by donations™ from major

Y ’\

Illinois Institute 'of Technology, Pre- College Program (Early °

‘Identification Engineering Prﬁgram) serves .junior high school~students
who were not involved with the INROADS/Chicago Program. To be accepted

into the Early Identification Engingering Program, t they;must -exhibit an .

Communications skills- are also

g aptitude in, athematics and seience
critical. Qrtic1pation in the progr

_their junior year. in high school, with
% Saturdays. ’, The students become involved:
- designed to teach engineering methods®, -
" In the summer following their junior year
* students, thé participants take an~ eight-week ¢
' “preparation’that includes iAvolvement with other dants on project
. teams, "Survival Téch," which is aimed at deNeIopin n rpersonal
S . communications skills, mock job interviews, and visits\to\industrial

" 2 plants. At the end of the summer session, students are eQu elaed on
R preparation‘for tMe college admission process and on" course\\ ections
o "for their senior year of high school. N

. [f) ) _“M“; . V ) . Cq o ™ \..:A. . \‘ ‘

ssions scheduled for three
i _com rehensive projects
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Aj The students who exhibit outstanding abilities during the summer’
f program may be notified that they are candidates.for admission into IIT.
N AdmisBsion depends on meeting the entrance requirements and successful S
.+ .tompletion of their high school' program. - R K
Students can enter IIM's pre—engineering pnogram during their senibr '
.year* in high school; Students are counseled on career cho¥®8s in
o © engineering,. and i; they are 4ccepted for admission to IIT, they receive .
2 assistance' in. planning their college freshman yéar, and attend Saturday
Ao ‘gessions to receive needed reinforcement of their mathematics and
' . ‘sclence gkills. During the summer .following high school graduatien,
v+ &  students are placed in jobs (through the Pre- -Co-op program) to work on
- ‘significant projects under the supervision of a professional engineer,
e scientist,” oxr technologist. Students receive salaries during their
Q. employment commensurate with their ability. .
UniVersitv of Illinois, Chicago Circle, Greater Chicaqo Area Program
-(GCAP) seeks to increase enrollment- of qualified students from Chicago--
area. minority" groups: in engineering schools to a number consistent with
. . “their pr0portion in the general college-age population. ‘To achieve its‘
v - goal, the program operates in high schools that have a suhstantial '
minority population.‘ Students- who exhibit ability are given materials
that describe what engineers do; the contributions of minority
scientists apnd engineers, and the- expanding opportunities fqr minority
groups in engineering careers.. . The academic reahirements for an :
, ., engineering career are spelled out to the students. ' . ‘ o
. X . The program supports “workshops for high school, teach Jrs in fields
- pertinent to engineering, and supports high school guidance personnel
’ . and teachers in preparing’ students for engineering careers, .
‘ Four ‘universities participate in this effort: the University of
) Illinois at Chicago'Circle, University of Illinois at Urbana,Champaf§n;v¥
. - Illinois Institpte of Tegchnoldyy, and Northwestern Uhiversity. GCAP
- werks actively to develop.contacts with industry to foster financial
support and work, experience for students planning engineering careers.

.&

: _ Wayne State University, Detrojt Area Pre- College'Engineerinq Proqram,
5' _ (DAPCEP) is a consortigm effort ‘whose objective is tb increase ‘the
¢ number of minorities choosing engineering ‘as a career. :
. »:_ _~ " The DAPCEP engineering schools foster in-school and exterﬁal '
' activities that addregs the sneed for strenuous acadepic preparation.
. The program, in cooperation with the Detroit Public gchools, is’
sponsoring® the following activities to further -its objectives: ’
, engineering clubs, industrial experiences, teacher/counselor workshops,. )
AT ecial activities that include tutoringy, weekend/summer academic S ¢
‘ o rgﬁ ams, at nearby industries and universities, and engineering . B
,projects. Qo
', The. participating universities include’ the University of Detroit, ’
.. ' University. of Michigan—Ann Arbor, University of Michigan- Dearborn,,o_ Coa
' N ‘Michigan State University, and Waﬁne State University._' ] b oo
.- e The above programs represent examples of Qn~going local- programs. , T
W There are, of . course, others., A comprehensive“listing of programé is
e included in the, bME Minority Engineering Resource Directory. R
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