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Preface

The nation is not being adequately
served by current efforts to increase the
number of women and minorities in the
science and engineering workforce
Unless these efforts are maintained where
they are effective and intensified where
they are not the nation will continue to
deprive itself of an important source of
future scientists and engineers

'Undergraduate Science Mathematics.
and Engineering Education"

National Science Board, 1986

Welcome to one of the most exciting educational
initiatives in America the Minority Engineering
Education Effort This movement was founded
almost 15 years ago to increase the number of
underrepresented minoritiesBlauks, Mexican
Americans Puerto Ricans, and American Indians
who earn bachelor s degrees in engineering
Acting as both catalyst and coordinator for this
coast to coast effort is the National Action Council
for Minorities in Engineering better known as
NACME

Why the focus on pre-engineering education?

In today's economy creating access to
technological careers for minority students is more
than an ethical responsibility It is NACME s belief,
as well as that of our founders and supporters that
this country cannot thrive in the world market
without tapping the talents of all our youth

NACME s role is to facilitate their passage along
the entira educational trajectory from junior high
through high school and engineering college
Accordingly, NACME developed this handbook to
encourage, guide and assist youeducators,
business leaders community activists and all
interested othersto initiate programs for
minorities in engineering at junior and senior high
schools throughout the country By exposing
students at an early age to the opportunities
offered by a career in engineering, NACME hopes
to motivate, attract and prepare more minorities to
make a successful contribution to the field and to
the society at large

This handbook gives you guidelines for setting up
a comprehensive precollege engineering program
in your community Based on expertise

accumulated during many years of program
development, the model we propose offers
minority students a mix of services that are
motivational, intorn ational, and academically
enriching It is designed and implemented as a
long -term ongoing intervention that enhances
instruction already provided by the schools Wt...
such programs can be established independently,
we have found that they have greater impact when
operated in partnership with the local school system

Our guidelines describe programs aimed at junior
and senior high school students, although in
recent years several precollege minority programs
around the country have instituted components at
the elementary school level Certainly, much of
what is presented here can be adapted to the
early grades The importance of improving science
and math instruction for minorities at this age
cannot be underestimated According to the
National Science Foundation

Research has demonstrated the clear
and lasting impact of early learningnot
only as a base for further education, but
also for establishing patterns of study.
talent, reasoning and curiosity This is
particularly true in the sciences where
stimulation of intellectual curiosity and an
early introduction to important principles
and concepts is critical to tater success

')se of you who undertake the commitment to
introduce minority students to the wonders and
oportunities of engineering join many others

throughout the country in what has become a
national crusade

So that you know the origins of the movement and
appreciate its tradition we begin in Chapter One
with a historical overview of the Minority
Engineering Education Effort

In Chapters Two and Three we will discuss the
first steps to setting up a minority precollege
engineering program "Assessing the Needs of
Your Community- and "Assembling Your Support
Team The next steps, "Structuring the Organi-
zation and "Getting Started are covered in
Chapters Four and Five And Chapter Six
"Administering the Program will provide guide-
lines for the last of your pre-implementation
activities

To help you while you're developing and organizing
your program, we ve included an extensive
appendix that provides lists of resource organiza-
tions, forms to carry out needs assessment, and
oertinent statistical information to validate your
claims and your requests As you read this
handbook, keep in mind that NACME's field service
staff is ready to assist you in any way q can

IV.



Chapter One: A Historical
Perspective

The chinking student demographics of
the coming decade have several irnpoi-
tont implications for national policy it
becomes especially important to utilize all
potential human resources to the fullest
extent possible This means that increasing
attention should be paid to those groups
with historically weak participation rates in
science and engineerinn The increasing
tea -lion cf college studeri:z that will be
drawn from the Black and Hispanic
populations which have historically par-
ticipated in science and engineering
education and employment at far lower
rates than the white population, Imply that
programs aimed at increasing the partici-
pation of these two minority groups could
be an espec/Oy impoitant source of new
talent

This was one of several major conclusions
reached by the Office of Technology Assessment
IOTA) a research agency of the U S Congress, in
a December 1985 study'

Corporate leaders foresaw these demographic
trends and the need to address the underutilization
of a large and potentially dynamic pool of human
resources more than a decade earlier

In 1973 a small group of top executives from
some of the nation's major corporations brought
together leaders from industry, government,
education, professional engineering societies and
minority organizations to discuss the "woefully
insufficient" supply of minority engineers This
group decided to launch a massive national effort
to achieve proportional representation or "parity"
for minorities in engineering

The result has been a unique merging of diverse
interests and activities at the local and national
levels working toward one common goalto
increase the number of Black, Mexican American,
Puerto Rican, and American Indian students g ad-
uating from college with degrees in engineering
This initiative is known as the Minority Engineering
Education Effort
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Why is it so important to get minorities into
engineering?

It is no exaggeration,"notes the 1985 National
Research Council's Committee on the Education
and Utilization of Engineers, that the professinn
has the same impact on the nation's social and
economic health as the medical profession has
upon its physical health "2

There's no doubt that engineering is responsible to
a great extent for creating and ma dining the
American way of life It has provided the manu-
facturing processes, highways and bridges, ground
aid air transportation systems, telephone and
power utilities, water treatment and distribution,
and waste treatment and management that perform
efficiently, safely and reliably at low cost to create
the high standard of living that this country takes
so much for granted This responsibility becomes
ever more challenging as the service sector of our
economy grows and our nation's share of inter-
national markets shrinks 3

At the same time, engineering provides the tech-
nology for standards development and testing that
enables government and industry to protect national
resources and ensure public health and safety
Engineering has also played a primary role in
establishing our nation's defense capability, a role
that becomes increasingly demanding as the
dependence on technology in modern weapcns
grows

Its not difficult to imagine what the future holds if
as a nation we fail to seek out dnd nurture the next
generation and successive generations of scientists,
engineers and technicians Kith demographers
predicting that by the year 2000 one of every three
Americans will be minority, we face serious threats
to our economic growth and military security, and
indeed, our preeminence as a world power

In the last fifteen years, substantial progress has
been made in increasing the number of minority
engineers In 1970, it was estimated that only one
percent of graduating engineers were Blacks, and
that minorities constituted just over two percent of
the general engineering work force By 1985, the
proportion of graduating engineers had grown by
nearly 400 percent, and participation in the work
force tripled 4 (Comprehensive statistics are
included in Appendix F-1 ) Despite these impressive
gains, minorities still constituted only five percent
of the graduating engineers in June 1986

Of course, not all of this progress can be attributed
solely or directly to the Minority Engineering
Education Effort Social change over the last 20
years has certainly made education more widely
available throughout American society Yet, the
role our effort has played in advancing the educa-
tional attainments of minority students is widely
acknowledgedby the students themselves, by
engineering colleges, corporations, government
agencies, and academic researchers

A great deal still remains to be done Unfortunately,
the prospects for the future of minorities in
engineering are not quite so rosy Statistics show
that minority college enrollments in general, and
minority enrollments in engineering in particular,
have leveled off or declined somewhat in recent
years

Since reaching its peak in 1981, freshman minority
engineering enrollment has declined by nearly five
percent Figure 1 1 is a composite look at the
growth of minority and total engineering enrollments
between 1973 and 1985

The relatively low average annual grc wth rate of
minorities graduating with degrees in engineering
can be attributed to the fact that many entering
freshmen students fail to complete their degrees
Overall, engineering students graduate at a rate of
approximately 70 percent, while minorities graduate
at about 35 percent

Why are there fewer minority students
graduating in Th.* field of engineering?

A 1978 national symposium on minorities in

engineering titled "Phase 2 Building the
Multiplier Effect" identified what continue to be two
major obstacles to the development of a significant
pool of minority engineering students They are

1. Lack of motivation

Science and math-oriented professions historically
have had low visibility in minority communities
Children grow up with little if any exposure to the
role models that inspire and motivate young minds
to strive for scientific and technological careers
Misconceptions about the field of science and
what a scientific education entails are common
As a consequence, minority communities often
harbor negative social perceptions of scientists
and engineers, and of their work

At the same time, society at large imposes its view
that certain intellectual endeavors, particularly in
the scientific fields, are beyond the inherent
capabilities of the average minority student



Figure 1 1

h Engineering Enrollments: Growth Rates From 1973 to 1985

Total
Growth % Item

Average Annual
Growth Rate %*

371 Nuniber of freshman minority students enrolled full time
in engineering

138

331 Number of all minority students enrolled ful: time
in engineering

129

209 Number of minority engineering graduates 99
1,28 Minority percentage of all freshman students enrolled

fu l time in engineering
74

107 Total full -time enrollment in engineering 62
102 Minority percentage of all students enrolled full time

in engineering
61

100 Total full-time freshman enrollment in engineering 59
81 Total engineering graduates 51

72 f!inority percentage of engineering graduates 46

'Tht,,r p'1( , -Idr It ,, ar, ,ounli ct to thr, nearest tenth

2. Lack of adequate academic preparation

Many minority students attend elementary and
secondary schools that regardless of the
students' degree of motivation are not adequately
equipped to prepare them Such schools lack quality
curriculum effective instruction, sufficieht financial
resources or some combination of the three

Other minority students may fail to enter or to
master a secondary school program pr3reguisite
to the study of engineering at the college level
(See Mathematics and Science Critical Filters for
the Future of Minority Students for a full
discussion on the factors that influence minority
student participation and performance )

Clearly, enhancing the motivation and academic
preparation of minority students at the precollege
level is of utmost importance in establishing a
large pool of potential minority engineers The
Minority Engineering r:Jucation Effort has been
slow to respond to this need

Initially the effort concentrated both energy and
dollars on college level intervention It worked to
recruit able minority high school students into
engineering schools by providing financial aid to
meet the cost of acquiring an engineering
education, and by providing services to support
the student, cnce corol'ed

With experience the effort recognized that if it

were to reach its goal of ilcreasing the number of
minorities in the engineering profession it would
have to focus on building the total pool of aca-
demically qualified minority students This meant
enhancing the educational preparation of all
minority students while simultaneously combatting
the negative social and community attitudes that
limited their aspirations

Improved education, inspired by the acknowledged
social and economic demands that we "utilize all
potential human resources to the fullest extent
possible will undoubtedly propel minorities closer
to the goal

What is a precollege minority engineering
program?

A good precollege minority engineering program is
one of ',. 3 most exciting interventions now avail-
able to secondary school students While created
primarily to "identify promising minority students, to
motivate and help them qualify for engineering
studies, and work to change existing systems so
that the need for special programs diminishes and
eventually disappears,"G in effect they bring the
magic of new aspirations and abilities to an often
stagnant curriculum

u 9



Although existing precollege minority engineering
programs may differ in organizational structure
funding mechanisms and the services they provide
they are all educational enrichment programs for
the minority student in particular and for the
minority community in general How such a pro-
gram can enrich the community is described by
Ralph Kramer and Harry Sprecht editors of
Readings in Community Organization Practice

Community organization is the process of working
wan individuals or groups in a community to bring
about social change through various methcas of
intervention The targets of most community
organizational efforts are social institutions and
environmental conditions T iere are two steps to
accomplishing social change The first is identifying
the problem diagnosing causes and formulating
solutions The second is developing the strategies
and mclpilizing the resources necessary to bong
about the change

Effective precollege minority engineering programs
enrich the student and community by intervening
in the cycle of minority isolation, low self-esteem,
low teacher expectations and poor academic
performance They ccunter the underdevelopment
of minority students with strategies designed to
break down the obstacles to achievement in
scientific and technological fields

What kinds of math and science intervention
programs are effective in enhancing minority
student achievement?

NAGME's decade-plus experience providing
assistance to precollege programs has defined
specific components that most often foster
success Many of these are also identified by
NAPD, the National Association of Precollege
Directors in its book, Promoting Success Through
Collaborative Ventures in Precollege Science and
Mathematics Independent verification comes from
DeAnna Banks Beane who combed existing
research in the field to find effective program
characteristics, delivery strategies, and resource
utilization techniques 8

Characteristics of Effective Math and Science
Program,.

a clearly articulated objective, e g , to encourage
the target group to move into math/engineering/
science-based careers

clearly artic dated short-term and long-term
goals

the identification and implementation of specific
intervention strategies

institutionalized program strategies that assure
the maintenance of increased levels of minority
student participation and performance

the support of school administrators who are
committed to the program objective and
frequently act as facilitators

teachers who have high expectations for the
achievement of all students

teachers who are subject matter competent

Iii role models who come from minority population
groups

guidance counselors who provide accurate
college and career counseling for science,
mathematics, and engineering to all students

a plan for involving parents

Strategies of Math and Science Intervention
Programs:

provide an integrated approach to mathematics
and science curricula by having teachers of
both disciplines work cooperatively

Iii integrate mathematics and science curricula
into other subject areas, e g having math and
science provide the content for a communica-
tions component focusing on writing and
speaking ?dills

provide a sequential curriculum that prevents
"content/skill gaps," especially in ma, ematics
develop peer support systems

encourage students to work in teams, a
technique that seems to be more compatible
with the personal style of the targeted population

emphasize utility and practical applications of
science and mathematics as opposed to heavy
reliance on theory

focus on higher level cognitive skills related to
problem solving, understanding, and applications

focus on enrichment activities, emphasizing the
scientific process over the simple accumulation
of knowledge

provide a "hands on" laboratory activity
orientation

focus on reai-iife problems that incorporate the
interests and concerns of the targeted group

Effective Utilization of Community Resources:

establish cooperative ventures between
schools and local universities, such as Saturday
academies or summer enrichment programs

create links with business and industry to
facilitate funding, in-kind contributions, and
accessibility to engineering plants and personnel

4 10



contact local professional organizations for
motivational materials and role models

To what degree have precollege minority
engineering programs achieved their
objectives?

Based on the experience of existing precollege
minority engineering programs, we find over-
whelming evidence that programs like these have
successfully enhanced the motivation and
academic preparation of minority students

One example is the Southeastern Consortium for
Minorities in Engineering, better known as SECME
In 1975, representatives from seven colleges of
engineering in the southeastern United States met
to organize a program that would increase, on a
long-term basis, the number of minority students
interested in and qualified for the study of
engineering

The SECME program places great emphasis on
improving the quality of classroom content and
instruction At its Summer Institutes, SECME trains
teachers. guidance counselors and administrators
from affiliated school systems in new curricula and
new instructional techniques designed to mcdvate
students to learn

When SECME trained educators return to their
schools in September, they are better prepared to
instruct college-bound students in communication
skills as well as the math and science courses that
are essential to the study of engineering

Many of the teachers' classroom aidseducational
modules and equipmentare furnished by SECME
sponsors and affiliated institutions Career educa-
tion and guidance excursions to engineering sites
and other field trips, and classroom visits from
practicing engineers are also components of the
SECME program

SECME gets result in 1984 and 1985. the
Scholastic Aptitude Test (SAT) scores of graduating
Black seniors WhO were pre-engineering students
enrolled in SECME programs were about 200
points higher than those of non-SECME Black
students Supporters use such statistics to demon-
strate that interventions like tneirs can close and
perhaps eventually eliminate ti re performance gap
between majority and minority students on this
college entrance requirement test

Figure 1 2 illustrates SECME s accomplishments in
the area of SAT achievements

Figure 1 2

SECME and Comparative SAT Score Averages

Verbal

1985

Math Total Verbal

1984

Math Total

All Students 431 475 906 426 471 897

White 449 491 940 445 487 932

Black 346 376 722 342 373 715

Mexican American 382 426 808 390 427 817

Puerto Rican 368 409 777 366 400 766

American Indian 392 428 820 390 427 817

SE 3ME* 436 488 924 420 501 921

*Black pre-engineering student participants only

Sources Professional Women and Minorities A Manpower Data Resource Servicii +Commission or P'uf,
in Science and Technology \i/ashington D C 1986)
Table 1-5 p 10

Various SECME newsletters



SECME's success has bred admirable expansion
Incorporated in 1976, the Consortium is now an
affiliation of 24 Institut' 'ns with undergraduate
majors in engineering As of Fall 1986 SECME
programs were operating in 197 junior and senior
high schools in 57 public school systems in six
southern states

Another very successful precollege minority
engineering program is the California Mathematics,
Engineering and Science Achievement program
or MESA It was conceived in 1968 by the faculty
and student services staff at the University of
California who were concerned that so few Black
and Chicano students were enrolling in mathe-
matics and scientific fields, particularly
engineering

In February 1970, with a small foundation grant a
committee of secondary and postsecondary
school faculty started what is now the MESA
program with 12 students at an Oakland high
school The program included motivational work-
shops for the students, field trips, academic
guidance and tutoring MESA expanded to two
other high schools in 1972 after a preliminary

evaluation showed that its strategy of providing
motivational and academic support to ethnic
minority students was effective

Encouraged to expand further by its foundation
supporters, MESA hired a full-time executive
director and support staff in 1977 Two years later,
MESA successfully persuaded the California State
Legislature to provide funding for programs to
serve the growing number of ethnic minority
students in the state s public schools By March
1986, MESA's precollege program operated in 160
California junior and senior high schools serving a
population of more inan 4,000 students

The performance of MESA students also soared
past that of their classmates as measured by SAT
scores and other indicators of academic success
A 1983 study of academic performance among
more than 12 000 college-bound Black, Mexican
American, Puerto Rican, and American Indian
students completing SATs compared those who
participated in MESA with those who did not The
results are presented in Figure 1 3

The MESA model is so successful it has been
replicated in at least seven other states

Figure 1 3

MESANon-MESA Student Performance Comparisons

MESA

80% of high school graduates complete four
or more years of math

Mean Math SAT scores are 465

Mean Verbal SAT scores are 395

87% of high school graduates enroll
immediately in California colleges and
universities

78% of high school graduates attending
California colleges are enrolled in four-year
universities

360/ci of high school graduates enroll
immediately at University of California
campuses

Students overall high school grade point
average is 3 1

Two-thirds pursue math-based majors in
college

90% persistence rate at the university level

Non-MESA
50% of high school graduates complete four
or more years of math

Mean Math SAT scores are 397

Mean Verbal SAT scores are 362

61% of high school graduates enroll
immediately in California colleges and
universities

35% of high school graduates attending
California colleges are enrolled in four-year
universities

8% of high school graduates enroll
immediately at Univerf,ity of California
campuses

Students' overall high school grade point
average is 2 4

One-quarter pursue math-based majors in
college

40% persistence rate at the university level

Source 1984 Annual Report Mathematics Engineering and Science Achievement

6
12



ir Who in ;dates precollege minority
engineering programs?

You You can be a professional, ynu can be a
layman You can be an educator, an administrator,
an employer of engineersor nu, ie of the above
Your credentials lie not in your title but in your
w ngness to "deliberately intervene in the process
of change and attempt to help organize the efforts
of action systems to influence some comm. nity
condition or policy "9

Whoever you are, you are energetic, enthusiastic,
and deeply committee to the two imperatives
behind the Minority Engineering Education Effort

the need to equip the nation quantitatively and
qualitatively to meet its growing demand for
scientific and technical manpower, and

the need to advance equal opportunities for the
nation's underrepresented minority population

So far, existing precollege minority engineering
programs owe their success to the people and
groups closest to the problem ,,s identified in
Figure 1 4

Undoubtedly, most future precollege minority
engineering programs will be launched and sup-
ported by people from these groups As the
accomplishments of the Minority Engineering
Education Effort become known, a growing number
of people like you are certain to recognize the merits
of this approach and take on the responsibility of
launching programs in their own communities We
anticipate that once you set 'AID a program in one
school, it will spread rapidly to many ot; iers
in the school system

Let .is give you the benefit of years of work in the
field What follows are guidelines to get you
started They are not definitive, how-to instructions
for you to follow step by step They are suggestions
based on the experience of existing programs and
the expertise of NACME's staff that can be adapted
to suit the needs of your commlinity They come
with our encouragement as well as our gratituJe
Good luck

Figure 1 4

61 Supporters of Precollege Minority Engineering Programs

College/University Person.
Engineering college deans

Minority affairs and admissions
personnel

Administrators

Faculty members

Employers of Engineers
Business/industry executives

Business/industry human resources
personnel

Engineers and other employees

Government agencies

PLblic Schoc: ?ersonnel
Teachers

..7.,aidance counselors

Administrators

Minority Organizations

Community/Civic Organizations

Foundations

Professional Engineering Societies

.
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Chapter Two: Assessing the
Needs of Your Community

Successful precollege minority engineering
programs share seven common characteristics
ac cording to Promoting Success Through Collab-
orative Ventures in Precollege Science and
Mathematics 10, a manual on the evolution of 19
effective intervention programs Among them are
two traits that depend heavily on the nature of the
support that comes from the community

successful programs are grassroots efforts
initiated by people who have a personal or
professional stake in improving education at the
local level, and

they are collaborations of local businesses,
community organizations, higher education
institutions, and public school systems providing
expertise and resources to participant schools
to supplement what is already available

Before you launch a precollege minority engineer-
ing program, you must determine if the need is
real Your first step then is to document the need
for such a program in your community Your
second step is to evaluate the community's
potential for filling that need These processes are
generally termed needs assessment and system
analysis

The information you gather during this phase will
serve as the foundation for your program On this
foundation you'll build the program's goals and
design a strategic plan to achieve them

A note of caution when gathering data, formu-
lating anillyses, and carrying out actions in your
community during the predevelopment stage, be
sensitive to the people you approach for informa-
tion People connected with institutions, businesses
or organizations initially may be leery of your
inquiries Negative reactions to you and suspicions
of hidden agendas may critically hinder your
progress

Never give the impression you are gathering
information to criticize the institutions you are
researching Conduct your investigations openly
Limit your inquires to documenting local need for
the supplemental educational activities of a pre-
college minority engineering program

8 14



How do I assess the needs of my community?

Now is the time for you and others participating in
this endeavor to begin dividing up the work :deally,
a team of three allows one person to evaluate the
educational arena, one to work on the business
environment, and one to assess community
organizations

STEP 1: Assess the educational/environmental
need.

Begin your community needs assessment by
looking at the composition of the target area's
student population There are three areas to
investigate socio-economic characteristics,
geographic distribution, and academic achieve-
ment Figure 2 1 outlines the information you'll
need

Figure 21

Community Needs
Assessment

Socio-economic Factors
Student ethnicity

Family income levels

Parents' educational levels

Geographic Distribution
Locations of the various schools by

type

Feeding patterns within system

Presence/absence of magnet or
special emphasis schools

Academic Profile
Academic preparednessthe

sequential progress (building
blocks) toward a particdar
educational goalthe presence/
absence of a "tracking system" and
its placement criteriathe
demographics of various curriculum
categories

Academic achievementmeasures
of cognitive skills/proficiencies and
their ethnic breakdowns

Post-secondary educational enrc"-
ments by ethnic groups

The primary source for this data is your local
public school system. Obtaining the data should
not be a problem either for insiders or outsiders It
is standard procedure for school systems to gather
statistics and other information about their

students By law. they are required to make this
information available to the public

For data that pertains to the school system as a
whole as well as to the individual schools, go first
to the office of the school superintendent for
additional information about individual schools go
to the principal s office of that particular school
Look for the most current data available

Socio-economic information relating to family
income and parents' educational levels may not
be avail-ble through the school system If not, try
census data fr,_:rn the U S Census Bureau, the
state or local government census office, or the
local planning commission Appendix D gives you
examples of the kinc of data to be collected and
sample formats for to bulatirig trio results

To gain he cooperatioli of the superintendent's
office and the local school principals, submit a
formal written request to the superintendent,
explaining what kind of information you want, why,
and how it will be used You'll be surprised at how
successfully a letter allays suspicions and
facilitates the data c pllection process

The letter should

introduce you, outsiders may want to enclose
resumes to present their experience and
qualifications

state the purpose of your research data will be
used to document need and to gain community
support for a precollege minority engineering
program

state that you will keep the superintendent
apprised of futurt, developments as your work
progresses

state that you will subsequently invite the
superintendent to discuss the school system's
possible role in the program

Accompany your letter with background materials
that present a clear and concise picture of the
Minority Engineering Education Effort Be familiar
with the materials you send so that you are pre-
pared to discuss them if necessary We suggest
you include such materials as the article "The
Minority Engineering Effort in the January/
February 1986 edition of the magazine, The Black
Collegian and a copy of Promoting Success You
may also want to contact NACME for an infc na-
tion packet that introduces the histoi y and status
of the effort

A list of resources for this and sequential planning
is presented in Appendix B
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The superintendent s office probably does no
have the staff to tabulate the information you
request, so offer beforehand or go to the office
prepared to look through master records yourself
and extrapolate the data you need You may find
that all the student information you want is in the
superintendent s office and you won t have to go
to the individual schools

How do I assess the potential support of my
community?

You want to identify institutions, organizations,
businesses or school personnel that will support
you in developing and implementing a minority
precollege engineering program What you re
looking for are organizations that will play two
distinct roles in this process

Collaborators those organizations that will take
an active part in establishing the program,
managing it and maintaining it on an ongoing
oasis

Supportersthose organizations that will provide
resources without being involved with program
development and management

STEP 2: Assess your local school system.

Your next step is to assess the school system as a
potential collaborator in setting up a precollege
minority engii ieenng program

You want to know

What is the school system s philosophy toward
differentiated programming for minority
students?

What is the scnool system s philosophy toward
joint student programming with community
organizatrons?

What type of special minority programs already
exist within or in coh vatic with the school
system?

What are the strengths and weaknesses of
existing special minority programs?

What supports (financial and physical) does the
school system provide for its own or collabora-
tive special minority programs?

Look for the answers to these questions in school
policy statements or documents, reports and
school activities If you don't filid the answers
there, talk to key school personnel In addicion to
the superintendent, those who might play important
roles in making the decision to participate in the
proposed program include assistant superinten-
dents, the coordinators of math and science
education, and the secondary schools coordinator

It may be that the student demographics of your
target area point clearly to one particular high
school and its feeder schools as the best starts -,g
Point for implement ing your program In this case
talk to the principals and heads of the math and
science departments of these schools as well

Sound out these people on their attitudes interests,
and motivations in the area of special minority
education if there s going to be any strong
opposition to your effort its important to be aware
of it ahead of time so that you can marshal your
forces and plan a strategy to minimize or forestall
resistance before the final decrsion-making stage

It helps to know the politics of your local school
system Find out who holds the power and how
decisions are made The superintendent may be a
strong leader within a regimented system or merely
a figurehead vviih functional powers residing
outside his or her office The mayor, county
executive, the president of the board of education
or a group of board members, an assistant
superintendent a school principal or someone
entirely outside official school governance may be
the real "powers that be in the school system's
decision-making process

To find out who will make the decision about yot.;
proposal attend school board meetings that are
open to the public and keep abreast of local
educational issues through your local media Ask
discreet questions of any insiders you or your
associates know to learn the predisposition of the
school system s docrsron makers toward your
effort and solicit their suggestions for ways to
convince the school leadership to support ycu
The insights you gain from these conversations
will aid you greatly in formulating strategies to
obtain support for your work

STEP 3: Assess the potential support of the
business community.

It is in the interest of your local business
community to support a precollege minority
engineering program Why? Because many indus-
tries and utilities in the community employ a
significant number of engineers in a variety of
research, production and management capacities
Several service-oriented businesses also hire
engineers as managers and for other positions In
addition large numbers of engineers are employed
by federal, state, and local government agencies
All of these organizations are potential supporters
of a community initiative to increase the number of
local minority students graduating from colleges
with engineering degrees

To assess the potential support of your area's
business community, you need to compile a
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directory of local companies Go to the Chamber
of Commerce industrial and business associa-
tions, and the planning board within the local
governing body to get this information While
you re there get as much data as you can about
the economic conditions in your area This infor-
mation will enable you to formulate a comprehen-
sive picture of your target environment and help
you in your dealings with representatives from the
community's businesses

You want to know

Who are the major employers in your area

What are the characteristics of the area s work
force in terms of skill categories?

How stable are the various segments of the
work force?

What are the long-term projections for the
area's economic growth, employment needs
and financial performance of major employers?

When you have compiled a complete directory of
businesses in your community, Divide the informa-
tior to two lists On your first list, your primary list,
put the names of all those organizations that have
inherent interests in developing a large pool of
qualified engineers for the future We suggest that
this prmary list include businesses such as

subsidiaries, plants and other facilities of the
nation's major corporations

pharmaceutical and chemical companies and
laboratories

heavy machinery production industries

engineering and construction firms

utilities (electric, gas and water companies)
servicing the local area

government research and military installations

public works departments

transportation companies

Because of the nature of their operations, these
businesses could

assist you with program development

take an active role in program management

take an active mile in the program's student
activities

provide the program with material and financial
support

On your second list, put the names of all those
businesses tha: provide financial and other kinds
of support to various local community projects
This list can be compiled from the annual reports
of the local United Way and similar organizations

List each company or organization with its name,
address, and contact person The contact person

is usually tne director of a company's community
affairs department or public relations office
Include your contact person s job title and office
telephone number If a firm does not have a
community affairs department, call the public
relations office to find out who handles such
matters

STEP 4: Assess the potential support of you
local community organizations.

The minority organizations in your community are
excellent resources when developing and
implementing a minority precollege engineering
program These are usually nonprofit groups and
probably will not be F. ole to assist you financially,
but they can provide invaluable human resources
and physical facilities, as well as crucial access to
minority students

If a directory of such organizations is not available,
develop your own list by researching the annual
reports of the local United Way and similar
organizations Check the yellow pages of your
telephone directory under Associations, Fraternal
Organizations, and Social Service Organizations
for local chapters of national minority organizations
such as ASPIRA, the League of United Latin
American Citizens (LULAC) the NAACP (National
Association for the Advancement of Colored
People), and the National Urban League To this
list you can add service oriented churches, frater-
nities ano sororities

A second list of potential community group col-
laborators would consist of the local Chamber of
Commerce, business and industrial associations,
local branches of professional engineering socie-
ties, local foundations and United Way-type
organizations, voluntary associations and service
clubs like Rotary, Kiwanis, and Lions If not
financial support, the organizations on this list
certainly could provide human and physical
resources

The third list would be made up of post-secondary
institutions and educational resources such GS
museums, libraries, publishers of educational
materials and student pre-prof:,isisionai origineering
organizations within colleges of engineering in
addition to consulting with you outing pre-
development and development activities, repre-
sentatives of these institutions could provide
valuable services and physical resources to
students during the implementation of the
program's activities

An enormous source of support for a precollege
minority engineering program is any college or
university in your area that has a school of



engineering Look for an institution within, at best,
a 15-mile radius of your community While you may
have to go farther afield, experience has demon-
strated that ;t s difficult to depend on consistent
collaboration from an in,titution more than 50
miles away

Before you make contact with university personnel,
find out if the institution is already participating in
the Minority Engineering Education Effort As many
as one quarter of the nation's 286 universities with
accredited engineenng schools are involved in
some kind of minority engineering effort activities
Many of them have instituted minority engineering
programs at the college level, and several are
involved in precollege programs as well You can
get this information by consulting NAGME or the
Engineering Manpower Commission (EMC) of the
American Association of Engineering Societies
which annually publishes data on engineering and
technology enrollments with ethnic, gender and
other breakdowns

NACME's biannual publications, Students' Guide
to Engineering Schools and MEt-'s/ USA, The
Directory of Precollege, and University Minority
Engineering Programs can also give you some
indication of your local university's commitment to
increasing the number of minority students
graduating with engineering degrees

The university's course catalogue is a good
source for names of professors to contact and the
kinds of curriculum activities that might be
available for the program development stage
Local colleges or universities might also be a
source of collaboration or support through
departments other than engineering, such as the
school of education, the school of human devel-
opment and outreach programs

STEP 5: Launch your campaign for community
support with the school board's endorsement,
if possible.

°l ice youve, assessed the needs of your
community, and the potential support available for
a precollege minority engineering program, you're
ready tO launch your solicitation campaign

Before going out to the community at large,
however, it's important to know how much support
you can depend on from the school system Now
is the time to send a letter to the school
superintendent thanking her for her cooperation
Enclose copies of the data you've tabulated and
any other information you've gathered on the
school system

if the superintendent has been cooperative and
seems amenable to the proposed program, ask for
her assistance in your solicitation campaign A
letter of support from the superintendent or an
endorsement from the board of education would
undoubtedly have a positive impact on potential
collaborators Give her a copy of your five lists of
possible supporters, and ask her advice about the
best way to proceeLl

STEP 6: Prepare a presentation to introduce
the proposed program to the community.

The next task is to organize a presentation to
introduce your proposal for a precollege minority
engineering program to the community You and
the school superintendent can invite members of
the school board, the dean and faculty from the
university's school of engineering, representatives
from all potential endorsing groups on your lists, as
well as local engineering societies and important
community leaders

Or request the opportunity to make your
presentation to the school board, the Chamber of
Commerce or an influential business or industrial
organization Endorsements from any of these
groups would launch your solicitation campaign
with a bang

Prepare your presentation carefully Make it short
and concise, focusing on the following points

the national Minority Engineering Education
Effort

your perceptions of the local need for a pre-
college minority program

the superintendent's and school board's support

your plans to bring together business and
community collaborators to design the program,
manage it and carry out its activities

the gains that the community can expect to
realize from a successful program

Rehearse your presentation so that you're familiar
with it and you feel comfortable standing before an
audience delivering it Think of the ten hardest
questions you hope you don't get, and prepare
answers to them Make copies of background
materials about precollege minority engineering
programs to distribute to your guests

After your presentation, ask for questions from the
audience If you get a question you can't answer,
tell the questioner you will get back to him later
with the answer Don't expect an endorsement for
your program right then and there But do inquire
as to when you can expect to have a decision
Now is the perfect time to ask for volunteers to
work on your support team



Chapter Three: Assembling
Your Support Team

Phase II of the predevelopinent stage is
converting potential supporters and collaborators
into committed active participants in the
precollege minority engineering effort The most
effective strategy for accomplishing this is to
convince community businesses and
organizations that the program you propose is a
worthwhile thing to do, and that its to their benefit
to participate

Once you've piqued their interest, the next step is
to create working involvement in developing the
program This will lead your corps of volunteers to
"buy into' the program and "make it their own."

Take care to be tactful when approaching
potential supporters Even if you encounter
opposition, avoid saying or doing anything that
might alienate people or lead to negative
perceptions of you and the program Once a
potential supporter, always a potential supporter
An organization may choose initially not to
participate, but could be moved to do so one year
or even five years down the road Leave everyone
you speak with feeling good about what you hope
to do

Who should be on the support team and how
are they best recruited?

Each of the contact people and organization; on
the lists you've assembled should be viewed as a
likely participant in the work that's yet to come

STEP 1: Obtain the support and participation
of local school officials.

You may have already laid the foundation for
collaboration with the local school system through
your contacts with the superintendent His
responses to your request for data and your
follow-up progress report should give you an idea
of whether or not he is interested in supporting a
precollege minority engineering program

If the superintendent has indicated support for
such a program, set up a meeting to discuss the
role the school system could play in its
development and implementation Explain that you
want to bring along someone with experience in



precollege minority engineering pr. grams to make
a brief presentation about programs that have
collaborated successfully with their local school
systems Suggest that the superintendent invite
other key school administrators and members of
the board of education to this meeting

To fill the role of resource person, try to get a
representative from a nearby public school system
that is already participeng in a precollege
engineering program, or a precollege program
administrator who is closely associated with a
school system In the event you cannot find a
resource person locally, you may call NACME for
technical assistance

Anytime you use a resource person for a public
presentation, be sure to meet with her prior to the
presentation Before she addresses your
constituency, you want to inform I ,r about the
particular characteristics of your target area which
may be different from her own Take the time to
acquaint yourself with her presentation so that
you're certain her information is relevar,' and
constructive for your community's needs, and be
prepared to answer questions when they arise

When the meeting with the superintendent takes
place, your goal is not to specify exactly how the
proposed progi am would provide supplemental
educational activities for minority students, but to
outline several possibilities

At this meeting, you want to achieve three
important objectives

an acknowledgement of the need for a
precollege minority engineering program, and
its potential benefits for the targeted students
and the school system in general

a commitment by the school system's
leadership to participate in developing the
program

a commitment by the school system's
leadership to back your attempts to obtain
community support for the proposed program

On the other hand, if the superintendent does not
appear to be amenable to a minority engineering
program, perhaps his response to your initial letter
requesting student data indicates why Two
possible reasons come to mind First, the
superintendent may object to the school system's
being affiliated with a program providing services
for one particular segment of the student
population to the exclusion of all others Second,
he might be concerned about the costs of
implementing such a program

In response 'o his first objection, propose that you
and your colleagues work with him to implement
math and science enrichment activities for all
secondary students, in or out of the program
Improving the quality of elementary and secondary
education, in general, and mathematics, science
and technology education, in particular, are
national concerns Point out that several
mechanisms have been developed to augment the
educational and mot 'ational services provided by
public schools (See Appendix B for a list of
organizations and the kinds of resources they
provide )

Given ,he unique position of underrepresented
minorities in this society, however, stress that you
don't want to compromise the need for special and
differentiated activities in math and science for
minority students Emphasize the pedagogical
impact that enrichment programs in these areas
could have on participating students, teachers and
other school personnel, the school system and the
local community as a whole

In response to the second objectioncostadvise
the superintendent that one of the common
features of successful precollege minority
engineering programs is that expenses are
relatively low Explain that while it is desirable, it is
not a prerequisite that the public school system
contributes financially to the operations of the
program in order to participate

If the superintendent is disinclined toward the idea
of a precollege minority engineering program for
other reasons, either unclear or unstated, enlist the
aid of an influential school decision-maker to help
persuade the superintendent to give you and your
co"eagues at least a hearing on the proposed
program Because of the political complexities
involved in such a situation, you may want to seek
the advice of a consultart or resource person in
techniques for courting principal decision-makers

STEP 2: Obtain business and community
support.

You may have met some of the business leaders
in your community during the presentations you
made Now is. the time to follow up with a
solicitiation letter to them and to otners on your
lists The letters should be designed to do two
things c,enerate interest in your proposed program
and solicit support or collaboration in developing
and implementing it

To generate interest in the program, introduce
yourIf and your colleagues in this endeavor If
you already have firm commitments from people in
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the business community, nave them cosign the
letter Such early endorsements can give your
program instant credibility in business circles
Express your ideas and include the information
you've gathered about the need for a precollege
minority engineering program in your compiiinity

Outline your proposal for the program and
illustrate it with background materials that present
a clear and concise picture of the Minority
Engineering Education Effort Enclose copies of
the letters of endorsement you've already received

Point out that you are approaching this company
because of its expertise in the engineering field
and its invaluable source of trained engineers, who
could assist with the design of the program and
provide role models and mentors for minority
students Include a few examples of companies
with similar enterprises that have participated in
precollege minority engineering programs

While you don't want to appear unduly flattering,
acknowledge your awareness of the firm's fine
reputation in the community for supporting such
projects Mention that whatever human, physical,
and financial support the company gives you will
be publicized on continuing basis

STEP 3: Plan a kick-off meeting.

In your solicitation letter, invite each company to
send representative to a two-hour kick-off
,eeting scheduled a month or so in the future

EApialn that the purpose of the meeting is to
present your proposal for a precollege minority
engineering program in more detail, and to outline
the kinds of practical roles business and
community organizations can play in designing
and implementing it Attach a tentative agenda

Your guest list for this meeting should include all
the companies on your primary and secondary
lists of potential bus., ass collaborators, as well as
all the organizations on 3 our three lists of potential
community supporters

Allow your guests at least two weeks to respond to
the invitation At the end of that time, divde up the
guest list among your associates and telephone
each one of the organizations you haven't yet
heard from

During your conversations with the groups, stress
the importance of the kick-off meeting for
establishing the proposed program, and outline the
specific contribution that their company or
organization could make to such a program

To organizations that decline your invitation,
express your regret and tell them you will keep

them apprised of the program's progress through
minutes and announcements

How do I organize the kick-off meeting?
How you stage the kick-off meeting itself is very
important While it is not quite a make-it-or-break-it
situation, this meeting is a crucial step in
developing your precollege minorit engineering
program You are attempting to establish new links
between existing organizations that will lead to the
creation of a new organization or association In
doing so, the style of the meeting you plan is as
crucial to achieving your objective as the content
of your presentation

Remember the goal of the meeting is 'o impress
on your guests the gravity of the need for the
proposed program and to sweep them up in your
enthusiasm for successfully achieving its goals So
stage the meeting to grab your guests' attention,
put them at ease, and elicit their active
participation The seating arrangement and group
size can help you do this Create a warm
environment so that attendees can see and
respond to each other's enthusiasm and interest
We suggest that the group not exceed thirty

Leading this meeting or any meeting in this
endeavor requires you to be knowledgeable of
organization theory and group dynamics A full
discussio- of these subjects is beyond the scope
of this handbook However, we would like to
outline several pertinent principles

Principle of Participatory Leadership
Try to instill a sense of belonging among the
people you hope will play an active role in the
governance, design and Implementation of the
program

Principle of Group Attraction
The more attractive you and your colleagues and
the proposed prograrr are to potential supporters,
the greater influence you'll have on them

Principle of Felt Need
You can build strong incentives for designing and
implementing your [irogram by creating a shared
perception of the need tor such a program in your
community

Principle of Feedback

Share information about the need for a precollege
minority engineering program, the planning and
implementation processes, and the program's
anticipated achievements with everyone who is
interested in participating in the initiative
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After you've completed the preliminary plann
for the kick-off meeting, ask your resource pe
and the organizations that have already endors
your effort for their help in the final planning
stages One of the organizations might be able to
provide the space for the meeting and audiovisual
equipment if required Another could provide
refreshments The aid ano technical assistance
these groups contribute to the meeting will
undoubtedly make a positive impression on your
potential supporters
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What should the agenda look like?

Kick-off Meeting
Suggested Agenda and Discussions

Registration and Refreshments (twenty minutes)

Set a tone for the meeting that is conducive to
achieving your goal of obtaining support for the
program Greet your guests personally at the door
with an information packet that provides complete
details about the program and your efforts to date
The packet should contain

a name tag with the guest's name, rob title and
organization

a copy of be agenda

a list of expected participants and their
affiliations

background materials

statistical and other information about your local
school system

outlines of program models

outline5 of organizational committee
assignments

notepaper and pen or pencil

A comprehensive packet like this impresses your
guests with your professionalism and your sense
of organization At the same time you want to
create an atmosphere of camaraderie Serving
refreshments gives you and your colleagues the
opportunity to introduce yourselves to your guests,
to introduce your guests to each other, and to talk
informally

Welcome and Introductions (five minutes)

At the designated time, the person selected as the
moderator calls the meeting to order He
welcomes the guests and thanks them for
attending this very important meeting Then
introduce yourselvesthe initiators Explain briefly

how and why you came together to launch this
effort, and describe the actions you ye taken up to
this point

Endorsements (three minutes each)

Begin by introducing the businesses or community
groups that have already endorsed you Call on
a representative of each of the endorsing
organizations to explain succinctly to the group why
the endorsement was made The support of
resoected people and organizations is
xtremely persuasive in motivating others to back
ur cause
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Presentation CProgram Models (fifteen
minutes)

Another organizer, with the help of a resource
person, presents some examples of effective
precollege minority engineering programs (see
Appendix E) that could be used as models for the
development of your local program Questions and
answers .;lay follow this discussion or be delayed
until you come is the organizational development
segment of the meeting, during which the program
models mil be discussed in greater detail

Group Discussions: Organizational
Development (forty-five minutes)

This is the participatory segment of the agenda
The moderator presents the next phase of the
program's developmentthe organization of three
planning committees These committees and the
decisions they must make are
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Governance/Administration
How will the program be managed and
administered? Should the program be incor-
porated as an entity unto itsclf or should it
function as a unit of another organization?

Program Design

The what, when where why and how of the
student activities that will constitute the program

Resource Development

How will the program procure and sustain the
financial physical, and human resources to
implement the program as planned?

At this time, divide the audience into three groups
to discuss each of these three committee
assignments Allow your guests to choose which
group to join, but encourage an equitable
distribution

The tasks of the three committees are obviously
dependent upon each other and overlap
Accordingly, each of the organizers should lead
one discussion group, and he will head that
committee when it is officially convened As
committee heads, you and your colleagues will be
able to direct and coordinate the program's
planning

In leading discussion groups, be prepared to
present more detailed information from program
models relevant to the topic Be careful not to
dominate the discussion Remember, your
objective here is to stimulate the interest of your
guests by giving them the opportunity to express
their thoughts and ideas Don't be particularly
concerned with the subotance of their contribu-
tions Simply be receptive to their participation

Be diplomatic, yet forceful and positive if a
guest's comment has a negative influence on the
discussion

When the time allotted for this item is up, you may
want to assign a representative from each group
to summarize the committee's conclusions for the
audience as a whole

Notice of Participation (two to five minutes)

Those organizations that have made the decision
to participate in the precollege minority engineering
program at this time may choose which planning
committees they want to join Urge the
organizations that have not yet made a decision to
do so within the next two weeks and to notify you
so that the next phase of planningthe formal
committee workcan begin

Adjournment (three minutes)

Thank your guests for coming and participating
in the meeting, thank them for the encouragement
they've given you to proceed Summarize briefly
the results of the meeting Announce that you and
your colleagues, your resource people and
endorsing organizations are available for more
questions or concerns when the meeting is
adjourned, or by telephone in the days to come,
should questions arise when representatives
report to their organizations

STEP 4: Look for an administrator.

During the transition from the predevelopment
stage to development, the next step is to look for
an administrator to manage the program,
preferably an experienced educatc who shares
your commitment to the need for such a program
In addition to various managerial and
communication skills, the administrator should
exhibit the personal attributes required to be an
effective leader in this type of intervention These
include self-motivation and commitment

The adminstrator should be a dynamic if not
charismatic leac'er capable of motivating others to
participate in the endeavor She should possess
the professional skills and poise to work
effectively with the wide spectrum of people from
various ethnic and socio-economic backgrounds
who are or will becomo associated with the
program This person may be one of you who
have initiated this effort, someone in the
community who you know shares your
commitment to the proposed program, or an
executive on loan from a participating company If
you are unable to locate such a person, perhaps
the school superintendent knows an administrator
or a teacher in the school system who fits this
dom:,nding bill You can also consider recent
retirees from academe or industry, or ask for
referrals from your local college or university, from
your other endorsing organizations, or from similar
programs nearby

It is important for the program administrator to
become involved early on in the development
stage of the initiative so that she can assist ou
and your colleagues and serve as the spearhead
in building your program

li
,3
4



Chapter Four: Structuring the
Organization

With a team of collaborators and suppurters firmly
committed to your initiative it s time to embark
upon the nuts and bolts of the developmental
phase By this time you'll know the contribution
each of the participants is prepared to make The
degree of their participation will determine to a
large extent the scope of your program's organiza-
tion and design

Don t be discouraged if your teal g isn't as large as
you expected Regardless of its in tial impact, your
organization has the potential for growthto evolve
continually toward your goal Even small-scale
interventions if effectively implemented, are of
tremendous benefit to the students serviced Also,
don't underestimate what you've already accom-
plished You've brought together a group of
organizations and individuals and primed them to
function as an association to establish what has
now become their initiative as well

You have already laid the foundation for organiza-
tional and program development The three com-
mittees set up at the kick-off meeting now take on
formal roles in the program planning process

The Governance/Administration Committee must
complete its work bcfore the other committees can
swing into action The structures, statutes and poli-
cies decided upon by this group and subsequently
accepted, rejected or amended oy the instituting
body will become binding guidelines for the plan-
ring of both Program Design and Resource
Development Committees

it is the responsibility of the Governance/
Administration Committee to

name the organization

produce a statement of purpose or mission

delineate a program philosophy

decide upon the organization's governance

write its bylaws

determine the program s administrative struc-
ture and
develop organizational and program policies
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Define the organization and Its mission

The name of your organization should refler I the
program s geographic location as weil as its rea-
son for being As a clearly defined purpose is
essential to any organization s success you
should also draft a mission statement that des-
cribes what the organization hopes to achieve
Use terms that are broad enough to encompass
all the program's goals and objectives while
avoiding ambiguity A good missio,i statement
might use such wording as

The mission of the Crawfordville Area Program
for Minorities in Engineering, Inc (CAPME) IS to
increase the number of Black, Mexican
American, Puerto Rican and American Indian
students from the Crawfordville area who grad-
uate from high school with sufficient interest
and adequate academic preparation to pursue
successfully the study of engineering or some
other science/math-based career at the post-
secondary level

Establish a program philosophy

At this point, it is important for the committee
members and the program developers as well to
understand that, when setting up a precollege
minority engineering program, you are at the
same time creating a cultural entity or social
system Social systems influence the lives of
every member of modern society and each
system plays a role in the process called sociali-
zation It is through the socialization process that
society transfers its knowledge, values and
behavioral patterns to its individual members

While most social systems evolve over time in a
haphazard manner, shaped and maintained pri-
marily by tradition, a program like the one we're
proposing is a planned intervention designed to
impart specific norms, vaIues and expectations In
short, precollege minority engineering programs
intend to socialize their target audiences

Program developers don't have to be experts in
the socialization process, but they should be
aware of its importance in creating an ethos or
social philosophy to serve as the foundation for
program activities

A program's philosophy is an elaboration of its
mission It is a compelling statement of the funda-
mental values and attitudes that act as guiding
principles for an organization's development It

guides you in setting the program's goals and

objcq_ lives as well as its operational proeeciurf's
and directs the actions of those responsible for
program implementation

in formulating tne philosophy of a program
designed to advance the academic performance
of minority students dor 't fall into the compensa-
tory/remedial educatiun trap Most such pro-
grams are based on the theory of deficit learning
This theory posits that underrepresented minori-
ties begin their schooling and continue all through
their school years handicapped by cultural
deficits that are the consequence of family and
socio-economic conditions Therefore, the goal of
most compensatory/remediation programs is to
alleviate the "cultural deprivation of disadvan-
taged minority students

At the opposite educational pole, successful
precollege minority engineering programs have
enrichment as their focus The philosophy of such
programs sets forth a value system that includes

an unwavering belief in the capabilities of the
targeted students to learn all that is required in
their pursuit of an engineering or other scien-
tific or technical career

a recognition of and sensitivity to cultural
differences, particularly learning styles, and an
acknowledgment of the need to institute
activities that build upon the strengths and
positive characteristics of cultural diversity

a recognition and celebration of the intrinsic
worth and uniqueness of the individual includ-
ing the realization that a cultural subgroup is
not a monolithic entity and, accordingly, that
intervention strategies designed to enrich the
academic and motivational preparation of its
clientele should not be uniformly applied

Together, the attributes described above and the
program characteristics that are discussed under
"What is a precollege minority engineering
program?" in Chapter One and "What services
are offered by successful precollege preengineer-
ing programs?" in Chapter Five form the basis for
a philosophy that creates maximum support for
minority students and is responsive to their
individual needs for educational and motivational
enrichment
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How are precollege programs most
effectively governed?

The Governance/Administration Committee
faces an important decision regarding the basic
structure of the newly formed precollege pro-
gram--whether to incorporate as an independent,
nonprofit, educational organization or to become
a unit of a larger body If the level of local partici-
pation that you've drawn is limited, with most of
your support coming from one collaborating orga-
nization, we suggest that you create your program
as a unit of that institution A public school sys-
tem, college or university, business association or
engineering society are all possible parent organi-
zations However, if participation and financial
commitment are clearly adequate, give serious
thought to incorporating your program as an inde-
pendent, nonprofit, educational organization

Before proceeding in either directic,i there are
several important questions to consider

Will it be easier to secure funds and grants as
an independent organization or as a unit of one
of the collaborating institutions?

Will you be a_ to procure sufficient financial
repo rtes from a varied group of donors to
function independently or will you depend,
during the early stages of program implemen-
tation, on small financial and in-kind
contributions from a few collaborating and
supporting institutions?

Do you want to form and function under a
board of directors as incorporation laws
require?

Will you be able to enlist the active participa-
tion of enough influential people (organizational
heads and/or high level managers of the col-
laborating institutions) to constitute a "power"
board of directors, or will it be wiser to operate
with an advisory board until you secure addi-
tional commitments?

Is it more advantageous to institute a "power"
board or an "active" board of directors consist-
ing of middle level managers and community
leaders who can assume an active role in the
management of program implementation?

Will it be easier for the local public school
system to develop program partnership
arrangements with an independent organiza-
tion or with a unit of an existing institution?

Remember, even if you choose to operate initially
as a unit of a collaborating organization, you can
retain the right to move to independent status at a

later date This provision should be stated in your
b),laws For example "The (organizational name)
ha,: the option to withdraw the program from the
parent organization and set up an independent,
nonprofit organization at some future date

As the committee considers this crucial question,
keep in mind that independent status allows for
greater operational freedom and flexibility How-
ever, in addition to the financial constraints
impacting your decision, there are other pros and
cons specific to each community that the com-
mittee must evaluate

Whatever you decide, the organization should
certainly obtain not-for-profit status Donations of
money and in-kind contributions are more attrac-
tive to donois and more readily procured when
they are tax deductible This status also affords
an organization lower postal rates, sales tax
exemption, and other advantages

Several governing frameworks are appropriate for
alliances that institute intervention programs
Small-scale interventions initiated as a unit of a
collaborator might begin with an advisory board or
governing committee. Larger scaled efforts might
institute various types of boards of directors Such
boards can oe self-perpetuating or elected by the
organizational membership Many boards also
have a provision whereby the board members
can designate representatives to be responsible
for some of the tasks required

The role of a board of directors or other governing
body is to manage and direct the activities of the
organization It is responsible for

Planning. determining what the organi4ation is,
what it proposes to achieve, and what the best
route is toward accomplishing its mission

Organizing dividing work, allocating resources
and delegating authority and responsibility for
implementing organizational plans

Controlling developing and imposing mecha-
nisms that ensure the effective and efficient
use of resources, and evaluating the progress
made toward planned goals and objectives

The Nonprofit Organization Handbook, edited by
Tracy D Connors, contains thorough discussions
on the role of a board of directors and other
organizational development and implementation
matters

In reviewing the governing frameworks of existing,
successful precollege minority engineering
programs, we found that many have structured
themselves as membership associations Pro-
grams with organizational members include the6



Detre:1 Area Pre-College Engineering Program,
Inc (DAPCEP), the Buffalo Area Ertgineering
Awareness for Minorities, Inc (BEAM) and the
Philadelphia Regional Introduction for Minorities to
Engineering Inc (PRIME) At the same time, other
equally effective programs, including MESA and
SECMEcited for their successes in Chapter
One--do not have organizational members
These programs are also incorporated as non-
profit, educational organizations and have been
able to secure the support of businesses, institu-
tions and other organizations on a continuing
basis

An advantage for developing programs that
create themselves as membership organizations
is the base of support such a structure provides
This especially importa, at the onset of pro-
gram activities since it is dicult for organizations
without track records to attract outside funding
Less concrete but equally sustaining advantages
can evolve from the professional relationships
that develop when people work together or colla-
borative ventures

Within a membership organization, members
include all collaborating organizations and affiliate
organizations such as the program student coun-
cil and parent advisory group Some programs
also allow for representation of supporting organ-
_ations, which might have their own category of
membership The appropriate number of repre-
sentatives from each collaborating and supporting
organization to the instituting association will
depend upon the total number of participants and
the membership classes you elect to institute
These decisions should be set forth clearly in
your bylaws

Bylaws, the set cf internal rules by which en orga-
nization conducts its management, and Articles of
Incorporation, an application for incorporation as
an independent entity, are not as clifficu.c to write
as one might imagine One of the committee
members may be familiar with such documents If
not, excellent reterences and models are avail-
able We suggest Howard L Oleck's Non-Profit
Corporations, Organizations, and Associations
For incorporatio- models, you can write to

American Law In3titute
American Bar Association
Committee on Continuing Professional

Education
u 4025 Chestnut Street

Philadelphia, Pennsylvania 19104

Perhaps a lawyer employed by one of the collab-
orating organizations can review your bylaws
before you present them tc the instituting organi-

zation Since incorporation requires familiarity with
state laws, an attorney definitely she ,Id be
involved in that process Federal tax-exempt
status can be acquired by completing Internal
Revenue Service Form 1023, which contains riling
instructions and requirements

If you opt to establish a membership association,
your bylaws should include provisions for

classes of membership with well-defined voting
rights and termination procedures

the membership, not the board of directors, to
elect board members

minimum annual dues for the various member-
ship classes, including affiliated student and
parent organizations, that are well defined in
terms of resourcesfinancial, physical and/or
hunianto be contributed annually to the
program

organizational rieads of the program's student
and parent organizations automatically to
become members of the board during their
terms in office

members of the board of directors to be initially
elected to one, two and three-year te,rns, thus
allowing for both continuity and change

the board of directors to meet at least quarterly

c.n executive committee consisting of the offic-
ers of the board of directors and the standing
committee chairpersons to meet at least once
between board meetings

all meetings to be conducted according to
Robert's Rules of Order or some other parlia-
mentary guide

In a membership association, the board does not
have the power to enact fundamental changes
in the purposes, directions or methods ,

organization This power is reserved for the mem-
bership and should be explicitly stated as such in
the bylaws

Figure 41 is an organizational chart that shows
the working relationships in the membership
model of program structure

How are precollege programs funded?

The resources available to a local precollege
minority engineering program are financial and
it kind contributions Financial contributions
include membership dues, grantl, gifts, bequests
and endowments. In-Kind donations include
human services, spar-:, furnishings, utilities,
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Figure 4 1

Organizational Chart
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I AD HOC
COMMITTEES

ITARGET SCHOOL
TEACHERS

supplies, materials, publications, equipment, and
services such as transportation, printing and
computer time

Your status as a legal entity, the governance and
organizational structure you choose, and the poli-
cies you adopt regarding donations will determine
to a large degree what sources of support are
available to you Geographic location may also
have an impact on your ability to raise funds
Grant proposals and other requests made to
national corporations and private foundations are
often dependent upon the granting organization's
presence in your community As a general rule,
contributions to local programs are most easily
secured from groups with a local interest

If your program is structured as a unit of a collab-
orating organization, you will not be able to
receive direct financial support Contributions will
have to be channeled through the parent organi-
zation Organizational policies will also determine
whether or not the precollege program can
receive public support

We strongly recommend that, in making decisions
regarding organizational structure, you avoid any
measures that limit your access to support Seek
to establish policies that allow you maximum lee-
way in resource development
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Chapter Five: Getting Started

As soon as the Governance/Administration
Committee has completed its work, convene a
meeting of all the members of your alliance to
formally launch your precollege minority engi-
%ering program The first order of business is the
approval of the organization's bylaws and, if appli-
cable, the Articles of Incorprratton Mail these
documents well in advance yith the invitation to
participate so that every member has a chance to
become familiar with them

After an opening discussion, you are ready to
vote upon and finalize the instituting documents
If you are incorporating, the Articles must be filed
with the state State laws will dictate whether or
not you may continue at this meeting with board
elections Extensive rewriting of the bylaws
and/or Articles might also necessitate holding
elections at a later date

In conducting the elections, you may establish a
nominating committee charged with developing a
slate of candidates or you may open nominations
to the entire member ship The best candidates for
the positions of officers and members of the
board of directors are those individuals who have
made the greatest contribution to the organization
up to this point Before elections are held, empha-
size that while the board fulfills trusteeship
responsibilities, the success of the organization
depends upon the collective efforts of the entire
membership Members of the organization not
elected to the board should serve on one of the
standing committecs or any of the ad hoc com-
mittees that members feel should be established

Among tho f-st responsibilities of the installed
board of directors is action on the recommenda-
tions of the Program Design and Resource
Development Committees The scope of the
committees' planning activities will determine
what services the program offers and how they
are funded

While it is not necessary that all members of the
Program Design Committee be educators, the
committee should rely he :wily on educators'
expertise when developing the program's student
activities Consult local school system administra-
tors, junior and senior high school guidance
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counselors and math and science teachers, and
the faculty and professional staff from the
collaborating college of engineering and other
post-secondary institutions for their recommen-
dations if such people are not significantly repres-
ented on the committee

What servicE s are offered by successful
precollege p,*-engineering programs?

Based on our experience in the field, NACME has
identified eight enrichment components that
together constitute a comprehensive precollege
minority engineering program Each is a combina-
tion of like activities that have a sustained impact
directly upon 'he students' behavior Like many
complex systems, these eight components are
mutually dependent, overlap to such a degree as
to blur distinctiveness, and must function in coor-
dination with each other to achieve optimum
results We advise the Program Design Commit-
tee to include as many components as possible
initially, and to plan for the eventual incorporation
of all others

1. Counseling and Advising

The workloads of most public school counselors
and teachers are usually so great that they do not
have the time to provide the level of counseling
services many students need to prepare for the
demands of a college experience Accordingly,
effective intervention programs should provide
student participants with supplemental counsel-
ing An effective counseling and advising
component consists of a number of
subconiponents

Career education and awareness activities should
be developed to inform the students of employ-
men' opportunities in various engineering fields
and other science/math-based careers Students
need to discover what engineers and other pro-
fessionals in technical fields when they're on
the tub, how they prepared for their careers, and
what gratifications they receive from their work

Guest speakers, field trips, printed materials and
audiovisual presentat.ons are all excellent means
to stimulate student interest, academic perfor-
manue, and career awareness Increased motiva-
tion, too, often results from a greater sense of
relevance As students see more clearly the rela-
tionsti.ps between the academic skills they are
asked to master and their career choices, they
become motivated to study and work more
diligently

Another subcomponent of the advisory activities
guides students through the proper sequence of
academic courses in junior and senior high
school Some documenting mechanisms should
be devised to ensure that program participants
enroll in the appropriate courz;es Attending col-
lege, particularly with the intention of majoring in
engineering, requires the kind of long-range plan-
ning with which many minority students have had
little or no experience Thus, the counselors or
others providing this service should be knowl-
edgeable about high school courses and the
performance levels required by various colleges
and universities

A personal growth and development subcom-
ponent might be incorporeted to increase self-
esteem, self-awareness, and motivation to learn
and achieve It would be quite appropriate for this
subcomponent to foster "in-group" dynamics
among the students in the program Peers are of-
ten the primary role models for student behavior
Carefully conceived and implemented activities
can create a system that reinforces constructive
behaviors, while eliminating behaviors that restrict
academic and social advancement

The counseling and advising component should
also provide activities for high school juniors and
seniors that are geared to the .,allege exploration
and application process In particular, guidance
and individualized assistance should be offered
to seniors seeking admission to post-secondary
institutions and those requiring financial aid
NACME's publications, Students' Guide to
Engineering Schools and Financial Aid
Unscrambled, are excellent printed tools to stu-
dent workshops Goal-setting and other personal
growth skills can be effectively introduced within
this framework

Also worthwhile are a series of activities that
foster leadership ability The formation of student
clubs at target schools or the development of a
program student council advances "in-group"
dynamics while furthering the students' sense of
responsibility Such involvement gives young
people access to the decision-making process,
expands their understanding of democratic gov-
ernment and the political process, and heightens
their sense of control Participating students learn
that they can play a significant role in the forces
that shape their lives Student leaders, guided by
an advisor, have the ability to plan and implement
a variety of academic, cultural, social, and fund-
raising activities The experiential knowledge they
gain can be enhanced by incorporating formal
leadership development seminars and programs
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2. Parental Involvement

The family and home environment are widely
identified as the most significant factors in
children's academic achievement Therefore, it's
essential that your program involve the partici-
pants' parents or guardians Beyond alloy 'ng their
children to participat in the program, oarents can
provide invaluable assistance in implementing
program activities and achieving program
objectives

Parents can systematically monitor their
children's chool attendance and academic per-
formance, facilitate individual and small group
study sessions, volunteer to arrange transporta-
tion for excursions, and serve as chaperones for
program activities

Families don't have to be middle class, either
economically or educationally, to communicate
values and exhibit behaviors that promote devel-
opment of self-confidence and self-discipline in
their children Such values and behaviors include
a belief in upward mobility through education,
praise for good behavior, achievement and
delayed gratification, and supportive supervision
of a child's activities both inside and outside the
home

Many parents, while sincerely wanting their
children to be successful in school, lack the
experience to help them In minority communities,
the problem is often compounded by parents'
fatalistic attitudes about their own ability to make
things happen or change Sometimes, cultural
values and traditions or personal outlooks
have led parents to purposefully constrict the in-
tellectual development of their children, require
daughters to adhere strictly to traditional female
roles, and allow spiritual beliefs to preclude the
pursuit of a technical career

These constricting forces can be mitigated by a
formally organized Parent Advisory Organization,
in which parents, program organizers, staff
members and guest speakers can carefully direct
parent attitudes, abilities and behaviors toward
supportive guidance In addition to fostering a col-
lective spirit, a parent support group can assist
the program with fund-raising activities and make
the program more attractive to funding sources
As with student leaders, a representative of the
parents' organization is an asset to your board of
directors

3. Role Modeling

The paucity of minority professionals in scientific/
technological careers and the importance of

effective role models in developing the motivation
to pursue such careers were discussed in
Chapter One To be effective, your progrt, must
employ an assortment of ways and means to
address this void Although it is desirable, role
models need not be members of tne targeted
minority groups However, it is essential that they
be genuinely concerned for the well-being of the
individual students and the target group as a
whole

The activities of this component will create oppor-
tunities for students to observe engineers OT
scientists in work situations and to interact with
them in a number of learning and social settings
The goal is to encourage students to perceive
these role models as real people, possessing all
the human attributes they see in themselves and
people they know well

When choosing role models for your program, it is
imperative you stress that its only through ongo-
ing involvement, and not one-shot or infrequent
encounters, that role models become decisive
motivating factors in the lives of young people
Role models can provide services such as
counseling students, tutoring, developing and
supervising hands-an projects, presenting group
demonstrations, leading tours of engineering facil-
ities and other field trips, and monitoring students'
academic progress

If you're lucky enough to draw sufficient profes-
sional participation, consider a formal mentoring
program Selected students would "shadow" a
professional engineer on the job and have the
opportunity to ask questions in a one-on-one
'Setting Other structured role modeling activities
include ic,:nt research projects and internships
which are excellent possibilities during summer
employment or exploration programs In addition
to enhancing the sense of relevance, role
modeling activities contribute to students'
self-realization and self-direction

4. Student Achievement Recognition

Recognition of academic achievement is an
effective motivational mechanism to promote
learning Various forms of reinforcement reward
and consequently promote particular behaviors
Awards, certificates, trophies, honor rolls, awards
banquets, media katures and special excursions
for honorees can all be positive reinforcers

Diffent kinds of recognition work for different
people Realize that a pocitive reinforcement for
one student may be practically meaningless for
another Some existing programs have even used
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financial incentives to reward students for desig-
nated levels of achievement They've found,
however, that money is not totally effective as a
motivational instrument for all students

We suggest you use a variety of methods to
reward achievement Seek the students' opinions
in deciding which forms of recognition to institute
Your student council car be very helpful here
Whatever you decide, , s important to be ,,onsis-
tent in maintaining the ievels of academic
success that you choose to reward

5. Student Projects, Fairs and Competitions

Many minority students have preconceived
notions that they do not possess the aptitude for
science or math-based careers Others have
been "turned off" to science and math by insen-
sitive or inadequate teaching, or by the negative
attitudes of their parents or peers

Math and science projects are a particularly
effective means to stimulate interest in these
areas at the elementary and junior high school
levels In the hot-) schools, working on projects for
science fairs and competitions not only streng-
thens student involvement, it also advances
Darning

Challenging math and science projects include
puzzle-solving, games, construction, investigation,
and research Well-conceived projects call upon
students to use their intelligence in new ways as
they attack problems, exp;ore a variety of solu-
tions and reason independently and in groups As
students improve their problem-solving skills, they
feel an increasing sense of competence which
often results in positive motivation

6. Summer Enrichment Programs

Enrichment programs conducted during the
summer have the potential to make a tremendous
impact on students The services they provide are
likely to be more extensive than those offered
during the school year Equally important, a
summer program is an excellent opportunity to
control the environmental factors that affect par-
ticipating students

Summer programs can introduce students to 1;,
math cience courses they will be taking in
the upcoming academic year or they can offer
courses not available to the students at their
schools Whatever the curriculum, summer
programs should include instruction in communi-
cation and study skills in addition to math and

science work NACME's Design for Excellence
How to Study Smartly is commonly used to dis-
cuss e.Jd strengthen independent study skills

We strongly recommend that summer programs
and tutorial components provide students with
extensive instruction in problem-solving Exposure
to methods of inquiry and higher-level thinking
skills helps students understand concepts rather
than merely memo, ize facts and figures Rea-
soning skills combined with adequate study skills
prepare students to plan and implement their own
learning activities, independently of facilitators

Six to eight weeks is an ideal length for a summer
program A program that lasts fewer than four
weeks cannot realistically serve as an enrichment
strategy Short programs can be quite useful,
however, as exploratory experiences for students
who are already highly motivated achievers

We've found that residential programs on college
campuses are the most effective summer expe-
riences In such sett. lgs, intervention programs
are better able tr ntrol the environmental
impact on students If you can't arrange a
residential program, try to set up a commuting
program in conjunction with a post-secondary
institution You might also arrange for a limited
number of participants to enroll in summer pro-
grams such as Minority Introduction to Engineer-
ing (MITE) and Pre-Freshman Engineering
Program (PREP) which are sponsored by a num-
ber of colleges and universities nationwide under
the auspices of JETS, Inc and the U S Depart-
ment of Energy, respectively

7. Teacher/Curriculum Improvement

Second only to the family as a critical element in
the intellectual development of students is the
quality of teachingthe attitudes, skills and
behaviors teachers bring to the classroom and
their application of teaching methods and instruc-
tional instruments For your precollege minority
engineering program to achieve the desired
results, you must enhance the quality of teaching
experienced by participating students within and
outside program activities Use the linkages
you've developed with the public school system,
business and community groups and post-
secondary institutions to assist teachers in
performing their roles more effectively

The competence of teachers within any given
school system probably ranges across the
spectrum As in any other field, however, there's
always room for improvement Most teachers and
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school administrators welcome opportunities to
further their professional development

Specialized in-service training, workshops and
summer institutes are just a few of the proven
means to build the quality of teachers' classroom
instruction Initially, you'll want to limit this training
to math, science and English teachers from the
program's target schools, but your community
relations will benefit greatly if you eventually open
it to all teachers

In addition to instructional delivery skills, it's
important that this component address teacher
expectations Many teachers, reflecting views
held by the society in general, perceive under-
represented minority students to be less
academically able than white and Asian students
Their lowered expectations result in less chal-
lenging classwork, acceptance of minimal
performance levels and guidance away from
rigorous academic disciplines While it is widely
understood that the decision to treat minority
students differently is often unconscious, it can
create a self-fulfill.ng prophecy nevertheless

0.

Other emphases for staff training include teach-
ing thinking skills, non-textbook approaches to
instruction, curriculum review and development,
improving classroom management, fostering stu-
dent discipline, effective homework policies, ana
building relationships with parents

8. Tutoring

Tutorial assistance is provided to students to
supplement their regular school coursework,
particularly in mathematics, science, communica-
tions, and study skills

Some schools may already offer tutoring ser-
vices If so, the precollege program administrator
can arrange for participating students to take
advantage of existing opportunities, and can
supplement the tutorial program with volunteers
minimizing costs to the program

Two complementary objectNes of the tutoring
component are to help students reach and
maintain an established achievement level, and to
provide enrichment instruction not offered by the

Figure 5 1

Enrichment Component/Program Component Activity Matrix

Enrichment
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Counseling/
Advising

Parental
Involvement

Role
Modeling

Student
Achievement
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Tutoring

Program Components

In-School After-School
Program Program

X

X

X

X

Saturday Summer Other/
Program Program Special
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schools Developing good study skills and prepa-
ration for test takingespecially for the SATs and
ACTsare also worthwhile tutoring activities

Capitalize on the positive influence of student
social relationships by organizing study groups
and peer tutoring sessions Several established
precollege minority engineering programs have
even clustered their students in math, science
and English courses within their target schools.
an effective means of advancing academic and
motivational preparedness through group
psychology

Given the fact that students often become reliant
on tutoring, however, activities should be carefully
designed to promote independent learning

Figure 5 1 presents each of the eight enrichment
components with the types of programs most
suitable for delivering these services

After selecting the enrichment components your
program will offer, the Program Design Committee
shifts gears to develop student performance goals
and objectives (see "Huw is the program best
managed? in Chapter Six and Appendix II, and
recommeaied activities for each component
Because available resources may keep you from
initiating all activities at the outset of your pro-
gram, set priorities and implement services
accordingly

Where will the program get its funds?

The lob of the Resource Development Committee
is to secure the money, goods and services
needed to sustain your program through its first
year of operation Essentially, this means budget-
ing and fund raising

One approach is to determine the costs of
planned activities and then to launch a fund-
raising campaign to meet those costs The first
step is to develop a detailed operational budget
assigning dollar amounts to each activity A
generally accepted means of determining and
presenting the expenses of a not-for-profit
organization (and for-profit ones as well) is a
program budget Each of the program elements is
listed in one dimension and the cost of imple-
menting it is listed in the other The sum of these
costs is the "ideal" or desired budget A format for
a program budget appropriate for a precollege
minority engineering program is presented in
Appendix G

The major disadvantage to this approach is that
it draws out the organizing process Program
budgeting translates activities into dollars and
cents, which means the work of the Program
Design Committee must be finalized before that of
the Resource Development Committee can begin

Another possibility is to raise as much money as
possible without prior consideration of administra-
tive and activity costs Program budgeting is then
carried out with services and activities competing
for available funds

Whichever approach you use, the "ideal" budget
often will exceed available resources Thus, com-
mittee members and program developers must be
prepared to set priorities Program budgeting, by
forcing you to estimate the cost of each activity, is
an excellent tool for prioritizing enrichment com-
ponents This technique also provides the basis
for a management information system, which can
be used to account for and control ccsts Details
on not-for-profit accounting are best ()Mewled
from an accountant Consider consulting an
accountant from one of your collaborating
organizations, the office of a local accounting firm,
or the American Institute of Certified Public
Accountants

As you budget, keep in mind that the financial
resources required to meet the costs of managing
and implementing program activities can be min-
imized by in-kind contributions As a collective
endeavor, several of your collaborating and sup-
porting organizations might agree to provide the
program with professional and support services,
office space, furnishings and equipment, tele-
phone services and utilities Even if your program
is not instituted as a subunit of one of your colla-
borators, try to find a host organization that is
willing and able to contribute space and corres-
ponding services, with or without assistance from
others To facilitate future planning, determine at
the outset whether these gifts are initial, transi-
tional or continuing contributions

If your program is established as a membership
organization, your first sources of support are the
members In deciding upon membership dues,
committee members should research the currrent
amounts of collaborators' contributions to other
community activities Then you might establish
minimum membership duesfinancial and/or
in-kind contributions you will expect of the various
membership classes of collaborating organiza-
tions The membership classes are businesses,
educational institutions, public institutions, com-
munity organizations, and affiliates
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Differentiated membership dues can be based
upon a variety of criteria number of employees or
organizational membership, profit levels, or avr r-
age amount of community contributions In setting
minimum financial contributions expected of busi-
nesses, committee members should be mindful of
the fact that for-profit enterprises are subject to
economic fluctuations that have an impact on
their ability to donate Anticipate and make
allowances for changes in business cycles, and
plan to negotiate with the managers responsible
for local contributions before determining morn-
bership dues

In order to create uniformity in the measurement
of in-kind contributions, establish your own valua-
tions Value contributions of a physical nature at
cost if new, or at fair market value if used Ser-
vices such as transportation, printing and utilities
should also be valued at cost Staff members on
loan from other organizations who spend at least
half-time on program activities should be valued
at their pr000rtional salary levels Occasional
human resources and volunteers might be valued
at local hourly rates for professional consultants
or local hourly rates for paraprofessionals and
support staff, as appropriate

Next, ascertain the levels of financial and in-kind
contributions you can expect from supporting
organizations Since tney're not members of your

association their donations are purely voluntary
Supporting organizations that are able to make
monetary contributions will probably require for-
mal written requests

To locate other potential funding sources,
research federal and state agencies, and foun-
dations that might be interested in funding a
precollege minority engineering program Grants
for Science Programs, published by the Founda-
tion Center, is a good reference Solicitations from
such sources will most likely require the writing of
grant proposals Grant writing is a specialized job
that would be most effectively undertaken by a
subcommittee of both the Resource Development
and Program Design Committees

If possible, select subcommittee members who
are experienced in the art of writing grant pro-
posals If committee members are all neophytes,
excellent references are available The proposal
writing outline presented in Appendix H was
derived from Program Planning and Proposal
Writing by Norton J Kiritz Be aware that some
government agencies and foundations have
special formats they want you to follow when
applying for their grants

Don't forget to approach philanthropists and other
individuals who live in your target area or who
regularly support activities in your community
Most giving in this country is not done by founda-
tions and corporations, but by individuals
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Chapter Six: Administering
the Program

The administrative requirements of any new pro-
gram will, of course, depend upon the scor of
program activities Small-scale activities can be
administered by a part-time coordinator and
implemented by a host of volunteers In a mem-
bership organization, many of the volunteers will
be employees or members of the collaborating or
supporting organizations A truly comprehensive
program will require a full-time executive director,
a complement of full-time professional and sup-
port staff members, and a contingent of part-time
professional and paraprofessional employees and
volunteers

Who runs the day-to-day program
operations?

As recommended in Chapter Three, it's important
that the Governance/Administration Committee
give serious thought to hiring a full-time adminis-
trator at the start of your initiative Because
program activities will probably begin on a small
scale, the director will have time to plan and culti-
vate the expansion of the program, its supporters,
and the interest of the community

It is the organization's board of directors or
governing body that actually employs the chief
administrator to be responsible for day-to-day
operations The board must grant the administra-
tor the liberty to fulfill her responsibilities, and
then serve, as her supervisor and evaluate her
performance The board must also approve an
organizational structure with clear lines of respon-
sibilities and authority

Generally carrying the title of director or executive
director, the administrator is the most important
individual to the survival and growth of the pro-
gram She sets its tone on an ongoing basis, not
only among program staff but also with outside
contacts She must fully understand the philoso-
phy of the program and make sure that every
activity, every contact and every written docu-
ment faithfully adheres to it

Lne is also in charge of ensuring that tasks are
completed, that services are provided, that
resources are developed and nurtured We outline
her responsibilities in Figure 6 1
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Figure 61

Responsibilities of the Program
Administrator

Admission of Targeted Students
Student identification, recruitment
and selection

Conducting and Evaluating
Student Participants' Needs
Assessment

Establishing and Achieving
Student Performance Goals and
Objectives

Human Resource Management
Staff selection, utilization and
development

Volunteer recruitment, utilization and
development

Program Orientations
Students

Staff and volunteers

Target schools' personnel

Participants' parents

Community at large

Budgeting and Fiscal Management

Office and Records Management

Public Relations and Publicity

Facilities Management

Resource Development

Program Evaluations
Student performance

Staff/Volunteers

Program/Office procedures

Program design

Reporting to the Board of Directors
and Organizational Membership

The multifaceted role played by the program
administrator underscores the need for a skilled
professional in this position, and illustrates the
importance of the membership's support and
assistance It is highly improbable that the ad-
ministrator will be able to accomplish all of her
descnated tasks effectively and efficiently Her

workload can be considerably alleviated by exec-
utive, standing and ad hoc committees which can
carry out specific jobs in the overall management
of program activities There may also be other
staff and volunteers who are delegated particular
responsibilities However ultimate accountability
for program activities rests with the administrator,
who is answerable to the board

While primarily concerned with the operation of
program activities, the administrator also must
maintain the program's mission and philosophy
Mis-directions and misinterpretations from within
and outside the organization can have disastrous
consequences Programs have been purposefully
diverted from their intented courseco-opted to
serve other populations or to address a different
set of concerns In short, the director sees that
your program stays on targetin spirit as well as
in action

How is the program best managed?

An operational plan is an administrator's most
effective tool in promoting efficient management
of program activities

The model we present in this handbook is ar-
ticulated from the perspective of an integrated
systems approach to educational management
This is a method developed for business man-
agement that has been adapted widely by
educational and other nonprofit organizations It
works well for planning, organizing and controlling
precollege programs

After your organization has established its goals,
an operational or action plan outlines in detail the
management and administrative functions needed
to plan and implement your program With an
operational plan, you accomplish two things

you provide a common nomenclature for the
program's managerial and administrative ac-
tivities, and

you establish accountability

Once your plan is written, there is no neea to
second guess program planning goals, measur-
able objectives, methodologies, procedures, or
evaluation activities Detailing the manager'a
responsibilities of the organization's board of
directors ana various committees as well as the
duties of the program administrator also allows for
clarity

Figure 6 2 illustrates a comprehensive operational
plan written in an integrated systems approach
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Figure 6 2

Operational Plan

Administrative
Function

Needs
Assessment

Program
Planning

Program
Planning
and
Resource
Development

Resource
Development
and
Program
Implementation

Program
Implementation

Plan Component

INeeds Assessment
Identify problems
based upon needs

System Ana ysis
Determine solution
requirements and
identify solution
alternatives

System Ana ysis
Select solution
strategies from
among alternatives

Administrative Tools
Implement selected
methods and means

IEvaluation
Determine performance
and process effectiveness

X

O
2
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If you do not need as complex a plan as this, you
can follow a single system approach to detail all
program operations

We suggest you write your plan in a Management
by Objectives (MBO) format MBO is a system
used to improve the probability that the goals you
set will be achieved It delegates functions and
requires ongoing progress reports, giving the
administrator an excellent management tool

When you apply an operational plan for an
educational program to your work, develop
student performance goals for each enrichment

component Then, set process goals, which will
detail the managerial and administrative tasks
required for student activities such as those
outlined in Figure 5 1 Other definitions and illus-
trations are presented in Appendix I

Staff orientation

A precollege minority engineering program pro-
vides services to target students with the aim
of enhancing their academic and motivational
preparedness to pursue engineering or other
scientific studies at the post-secondary level
Extremely important to the success of this kind
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of enterprise are the attitude, behavior and com-
petence your facilitators bring to their work

Education, as a human service, can be simply
defined as the facilitation of learning Therefore, it
is important for the program administrator to be
concerned about the ability of the program staff
whether paid employees or volunteersto make
the learning process engaging, enlightening and
enjoyable

A low-budget intervention program is rarely in a
position to be truly selective about the people it
chooses to conduct program activities Often,
programs rely upon volunteers and the existing
personnel within target schools Nevertheless,
there are many ways to maximize the effective-
ness of everyone who will interact with program
students

Each facilitator's performance in an educational
program is determined in part by his character
attitudes, behavior and competenceand in part
by the program's culture Theoretically, the pro-
gram culture, derived from its mission and philos-
ophy, will embody an unselfish devotion to the
welfare of the students serviced The director's
job in creating staff orientation sessions is to con-
vey that culture to III participants and to shape
their attitudes as well

In this context, the term "orientation" has two
important meanings

a predisposition or frame of reference that
influences reactions to certain stimuli, situa-
tions or behaviors

the process of initiating individuals to a work or
activity situation, and of instructing them about
procedures, rules, regulations, responsibilities,
expectations and standards

Before you implement your student activities,
organize an orientation session for facilitators
during which you will discuss their roles in the
program In addition to specifying responsibilities,
lines of communication, and mechanisms for ac-
countability, make sure your facilitators are aware
of how important it is for them to understand and
be sensitive to the various cultures of the targeted
population Emphasize the meaningfulness of
their services to the students and others in the
program, and the satisfactions and growth tiler
program experiences will bring to them
personally

Invite organizational members to attend the
orientation sessions, when possible, for their own
edification and to demonstrate the importance of

these sessions to the success of the program If
the program administrator needs help in develop-
ing or implementing staff orientation sessions,
there is expertise available from collaborating
minority organizations or the schools of education
or human development at collaborating
universities

Orientation is a mechanism of socialization and
an ongoing process that will continue for the
duration of the program One of its most important
goals is to develop and maintain an esprit de
corps among staff members The principles of
organizational theory and group dynamics dis-
cussed in Chapter Three are useful in creating
this kind of program culture

Leadership style

Throughout the performance of his responsibili-
ties, the program administrator should remember
that leadership style is a critical determinant of
staff effectiveness

If your program has adopted MBO as a manage-
ment tool, the administrator might use participa-
tive management by objective (PMBO) in working
with facilitators PMBO is a middle ground ap-
proach to leadership that is very appropriate for
supplementary educational programs Manage-
ment decides on the goals, objectives, and the
essence of the methodologies, and allows facilita-
tors a significant degree of flexibility in choosing
and implementing activities The PMBO style
encourages facilitators to ,,e experimental and
innovative by letting staff know that their contribu-
tions are valued The PMBO manager arranges,
on a frequent basis, to get informal and formal
feedback about staff concerns, as well as status
reports on progress toward attaining program
goals and objectives

By using a participatory approach to administra-
tion, the program director can strike a comfortable
balance between sufficient control over the
implementation of activities and the efficient use
of human resources The morale and motlation
of both paid staff and volunteers have a tremen-
dous impact on their willingness to expend efforts
to achieve program goals Given that improperly
or poorly imposed management can demoralize
all personnel, effective managers must be
responsive to their facilitators and provide ways
for them to achieve some measure of fulfillment
within the social system you have established
the program
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III New approaches to education

One final domain for the directors of new and
established precollege minority engineering pro-
grams is to see that your work with students
remains on the cutting edge of educational tech-
nology Be aware that new strategies to improve
education generally and the education of under-
represented minority students in particular are
being developed by educators and researchers
around the country

In A Report to the Field, a recent assessment
of the Minority Engineering Education Effort by
Edmund W Gordon, et al , the lack of attention
being paid to these developments is made
clearl,

There is a relatively untapped new knowledge
base and technology for pedagogy, drawn from
the cognitive sciences, which shows interest-
ing potential for meeting some of the academic
development problems in this area The appli-
cation of this new knowledge and technology
is lagging behind in engineering, as in educa-
tion in general Yet, the development of intellect
and intellectual skills which may be fundamen-
tal to further expansion of the minority pool is
at least promised in this new work

Of particular interest to program administrators
who wish to broaden their understanding of this
new knowledge base and technology are topics
such as

cognitive development

problem-solving instruction

organization of the curriculum

learning activities of students and styles of
learning

the affective domain of learning

teaching strategies, approaches and
methodologies

organizing the setting for learning, and

new instructional materials that students find
exciting and engaging

Another of Gordon's findings may yet provide
us with the next wave of minority engineering
programs Addressing the facilitation of student
academic development and academic talent pool
expansion, Dr Gordon says two extremely impor-
tant predictors of future success are'?

exposure early in the life of the child (ages 5 or
6 to 12 years) to rewarding hands-on experien-
ces in mathematics, science and technology
with ample opportunities for exploring, discov-
ering, and questioning relationships between
concepts and materials, [and]

early and continually mediated learning expe-
riences in which learners are guided in their
identification of salient and distinguishing
features, lawful relationships, taxonomic indica-
tors, and other aids to information processing,
which also serve to maintain a balance
between challenge and frustration in learning

Several existing precollege minority engineering
programs have recently established elementary
level components to provide intervention along
these tines It behooves everyone concerned with
the success of the Minority Engineering Educa-
tion Effort to follow their progress and to prepare
themselves to replicate, expand and improve
elementary level activities that advance the aca-
demic and motivational preparedness of target
students
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PostscriptAnnouncing Your
Initiative to the Community

Starting a new precollege minority engineering
program is a remarkable achievement You, the
developers of the initiative, should be eager to
share this news with your community After
yuu've become a legal entity and finalized all
your development plans, it's time to hold a press
conference Organizing this conference could
be the first task of a Public Relations/Publicity
Standing Committee

As an event, the press conference does much
more than tell the world of your existence It helps
to establish your program's credibility and (-yes
your collaborators, supporters, staff, volunteers
and students the feeling that they are involved in
an impor'ant and worthwhile endeavor As a pub-
lic relations tool, a press conference can also be
used to attract new students, volunteers, and
funders

Choose a convenient location with ample
spacea school auditorium, a corporate dining
room, even City Hall if you can arrange it, would
be appropriate Invite the education editors of
local newspapers and electronic media at least
two week° in advance and follow up with phone
calls two days before the event Don't 'irget to
include the minority press, the editors Lim-
rni inity newsletters, university press, college
campus newspapers, public relations officers
from participating businesses, and even the
editors of local high school newspapers Of
course, everyone involved in the development
of the program should be welcome to attend

!f your local media p- 01 is limited, the press
conference can also serve as a public announce-
ment Invite all local organizatior s interested in
educational matters and representatives of each
of the groups that helped you along the way

Plan an agenda that allows for informal mingling
before short presentations on the development of
the initiative, your short-term goals and lung-

range plans, and an enthusiastic thanks to your
donors and supporters These presentations
should be made by

the initial planners

the chairperson of the board u directors

the superintendent of schools or a representa-
tive of the board of education

a collaborator from a local business who has
been strongly involved in planning or funding
program act.vities

a collaborator from a community organization
or higher education inst.rution who has been
very active in program development, and/or

the program administrator

Now 13 the time for the program developers to ex-
hibit all the excitement you've generated, all the
satisfaction with your efforts to date, and all the
hope you have for the future of the program and
the students it will serve Precollege minority
engineering programs have a solid performance
record across the nation in creating new
academic and career opportunities for their
students By establishing a local program, these
opportunities are being made available in your
community Certainly, all of the participants in this
neN endeavor have ample reason to be proud
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Appendix A

Directory: National Association of Precollege Directors

Experienced administrators of NAPD programs would be excellent sources to assist initiators in planning
and implementation of program activities The same is true of the National Association of Wont;
Engineering Program Administrators (see Appendix B), an organization of precollege and college program
personnel and industry supporters

Buffalo A.ca Engineering Awareness for
Minorities (BEAM)

Mr James Legge, Executive Director
SUN i" at Buffalo
221 Fronczak Hall
Buffalo, New York 14260
(716) 636-2768

Chicago Area Fre-College Engineering
Program (CAPrEP)

Ms Deborah A Minor, Executive Director
300 West Adams Street, Room 614
Chicago, Illinois 60606
(312) 726-4137

Colorado Minority Engineering Association
(CMEA)

i '1r Miguel A Garcia, Executive Director
University of Colorado at Denver
1100 14th Street, Room 517
Denver, Colorado 80202
(303) 556-2344

Comprehensive Math and Science Program
(CMSP)

Dr Gilbert Lopez, Director
Columbia University
School of Engineering and Applied Science
510 Mudd Building
New York, New York 1002-t
(212) 228-0950

Detroit Area Pre-College engineering
Program (DAPCEP)

Mr Kenneth Hill, Executive Director
Rackham Memorial Building
60 Farnsworth
Detroit, Michigan 48202
(313) 831-3050

District of Columbia Metropolitan
Consortium for Minorities in Engineering
(METCON)

Dr Elbert L Cox, Executive Director
c/o Howard University
School of Engineering
2300 Sixth Street, NW
Washington, D C 20059
(202) 636-6627

Forum to Advance Minorities in Engineering
(FAME)

Mr Guizelous 0 Molock, Executive Director
Montchanin Building
Ground Floor, Suite 4-3
100 West 10th Street
Wilmington, Delaware 19801
(302) 774-9270

Gateway to Engineering, Science and
Technology (GEST)

Ms Rose Daitsman, Director
University of Wisconsin at Milwaukee
P 0 Box 784
Milwaukee, Wisconsin 53201
(414) 963-5356

Illinois Institute of Technology Minorities
in Engineering Programs

Dr Reginald Jor >s, Executive Director
Commons Bulic ig
3200 South Wabash Avenue
Chicago, Illinois 60616
(312) 567-5111

Louifisana Engineering Advancement
Program (LEAP)

Mr George W Baker, Executive Director
Xavier University
7325 Palmetto Street, Room 217
New Orleans, Louisiana 70125
(504) 483-7646
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Massachusetts Pre-Engineering Program for
Minority Students, Inc. (MASSPEP)

Mr Robert Hayden, Executive Director
c/o Wentworth Institute of Technology
553 Huntington Avenue
Boston, Massachusetts 02115
(617) 427-7227

Mathematics, Engineering and Science
Achievement (MESACalifornia)

Mr Fred Easter, Statewide Director
University of _intorno, Berkeley
Lawrence Hall of Science
Berkeley, California 94720
(415) 642-3064

Mathematics, Engineering and Science
Achievement (MESANew Mexico)

Mr Patrick Lopez, Director
University of New Mexico
College of Engineering
Farris Engineering Center, Room 345F
Albuquerque, New Mexico 87131
(505) 277-5832

Mathematics, Engineering and Science
Achievement (MESAWashington)

Ms Patricia Mac Gowan, Director
University of Washington
College of Engineering
353 Loew, FH-18
Seattle, Washington 98195
(206) 543-0562

II Mathematics & Science Education Network
(MSEN) Pre-College Program

Dr Vinetta Jones, Di, ector
University of North Carolina at Chapel Hill
201 Peabody Hall
Chips' Hill, North Carolina 27514
(919) 966-3256

Philadelphia Regional Introduction for
Minorities to Engineering (PRIME)

Dr Alexander Tobin, Executive Director
1700 Walnut StreetSuite 1201
Philadelphia, Pennsylvania 19103
(215) 893-8500

Program for Rochester to Interest
Students in Science and Math (PRISM)

Ms Constance Mitchell, Program Director
c/o Industrial Management Council
12 Mortimer Street
Rochester, New York 14604
(716) 244-8596

II Southeastern Consortium for Minorities in
Engineering (SECME)

Ms Carolyn Chesnutt, Executive Director
c/o Georgia Institute of Technology
Savant Building, Room 208
225 North Avenue, N W
Atlanta, Georgia 30332
(404) 984-3314

IN Texas Alliance for Minorities in Engineering
(TAME)

Mr John S Robottom, Executive Director
University of Texas at Arlington
College of Engineering
Box 19019UTA Station
Arlington, Texas 76019
(817) 273-2571

Union County College Minorities in
Engineering Program (UCMEP)

Mr Robert Blount, Coordinator
1033 Springfield Avenue
Cranford, New Jersey 07016
(201) 276-9611
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Appendix B

Resource Organizations

You may write to the organizations listed below requesting their list of publications, general information,
and other services that might aid you in the development and/or implementation of your initiative The
services/products noted are only a partial listing of available resources

Organization

American Association for the Advancement
of Science

Office of Opportunities in Science
1776 Massachusetts Avenue, NW
Washington, D C 20036
(202) 467-5438

American Association of Engineering
Societies

415 Second Street, N E , Suite 200
Washingtcn, D C 20002
(202) 546-2237

American Indian Science and Engineering
Society

1310 College Avenue, Suite 1220
Boulder, Colorado 80302
(303) 492-8658

American Society for Engineering Education
Eleven Dupont Circle
Washington, D C 20036
(202) 293-7080

American Society of Civil Engineers Field
Services

345 E 3t 47th Street
New York, New York 10017

Association for Supervision and Curriculum
Development

225 North Washington Street
Alexandria, Virginia 22314
(703) 549-9110

Association for Women in Mathematics
Wellesley College
PO Box 178
Wellesley, Massachusetts 02181

Association of Science-Technology Centers
1413 K Street, N W, Tenth Floor
Washington, D C 20005
(202) 371-117:

Black Collegiate Services, Inc.
1240 South Broad Street
New Orleans, Louisiana 70125
(504) 821-5694 45

Service/Product

Research
Clearinghouse and publications
Educational programming

Engineering Manpower Commission (EMC)
reports

Other publications

Educational programming
College student chapters
Magazine

Guidance materials
Newsletter

Summer programs
Educational materials

Curriculum materials

Speakers bureau

Teacher training
Enrichment programs
Curriculum development

Magazine
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Career Communications Group, Inc.
280 South Sadler Avenue
Los Angeles, CA 90022
(213) 727-9914

Magazine

Center for Social Organization of Schools Research
Johns Hopkins University Learning materials
3505 North :,harles Street
Baltimore, Maryland 21218
(301) 338-8249

The College Board Educational EGuality
Project

45 Columbus Avenue
New York, New York 10023
(212) 713-8000

Research
Teacner and student learning materials

COMETS Science modules
University of Kansas
School of Education
205 Bailey Hall
Lawrence, Kansas 66045
(913) 864-4435

COSMOS Corporation Research and training
1735 Eye Street, N W, Suite 613 Publications
Washington, D C 20006 Information dissemination
(202) 728-3939

Curriculum Development Associates, Inc.
1211 Connecticut Avenue, N W, Suite 414
Washington, D C 20036
(202) 293-1760

Learning modules
Educational materials

Discovery Learning, Inc. Motivational and teacher materials
1776 Peachtree Street, N W, Suite 620N
Atlanta, Georgia 30309
(404) 881-8200

Elen.antary School Center Resource center
2 East 103rd Street
New York, New York 10029
(212) 289-5929

Equal Opportunity Publications Magazines
44 Broad.vay Other publications
Greenlawn, New York 11740
(516) 261-8899

General Electric Company
Educational Communications Program
W2H1

Fairfie,d, Connecticut 06431
(203) 373-2211

Glrl Scouts of the U.S.A.
830 Third Avenue
New York, New York 10092
(212) 940-7500

Educational and career materials

Outreach program
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Girls Club of America, Inc.
Operation SMART
205 Lexington Avenue
New York, New York 10016
(212) 689-3700

GTE Corporation
Corporate Contributions
One Stamford Forum
Stamford, Connecticut 06904
(203) 965-2000

INROADS Inc.
1221 Locust, Suite 755
St Louis, Missouri 63103
(314) 241-7330

The Institute of Electrical and Electronics
Engineers, Inc.

1111 19th Street, N W
Washington, D C 20036
(202) 785-0017

JETS, Inc.
1420 King Street
Alexandria, Virginia 22315
(703) 548-JETS

Lawrence Hall of ScienceEQUALS
University of CaliforniaBerkele,
Berkeley, California 94720
(415) 642-1823

League of United Ls.*in American Citizens
National Educational Service Centers, Inc.

400 First Street, NW , Suite 716
Washington, D C 20001
(202) 347-1652

Mathematical Association of America
1529 18th Street, N W
Washington, D C 20036
(202) 387-5200

Mexican-American Engineering Society
PO Box 3520
Fullerton, California 92534
(213) 217-3517

The Mid-Atlaniic Center for Race Equity
The American University
5010 Wisconsin Avenue, N W , Suite 310
Washington, D C 20016
(202) 885-7555

Minorities and Mathematics Network
c/o Helen Cheek
Oklahoma State University
Stillwater, Oklahoma 74078
(405) 624-7119

Outreach programmath/science emphasis

Teacher development
Educational materials

Precollege and college programs

"Education The Key to America's suture a
slide presentation

School science/math clubs
Tests and Career information
Minority Introductior. '0 Engineering (MITE)

irograms

Learning materials
Teacher training
Curriculum research and development

Educational programming
Counseling services

Career materials

Educational programming
College student chapters

Research
Educational materials

Resource information
Newsletter
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Minority Women in Science, Inc.
PO Box 28440
Washington, D C 20005

National Association for the Advancement
of Colored People

4805 Mt Hope Drive
Baltimore, Maryland 21215
(301) 358-8900

National Association of Elementary School
Principals

1615 Duke Street
Alexandria, Virgin.1 22314
(703) 684-3345

National Association of Industry-Education
Cooperation, Inc.

235 Hendricks Boulevard
Buffalo, New York 14226
(716) 342-8070

National Association of Minoi ity
Engineering Program Adminktrators

c/o University of Oklahoma
202 West Boyd, Room 107
Norman, Oklahoma 73019

National Community Education Association
119 North Payne Street
Alexandria, Virginia 22314
(703) 683-6232

National Consortium for Graduate Degrees
for Minorities in Engineering

PO Box 537
Notre Dame, Indiana 46556
(219) 239-7183

National Council of Negro Women
701 North Fairfax Street
Alexandria, Virginia 22314
(703) 371-9826

National Council of Teachers of
Mathematics

1906 Association Drive
Reston, Virginia 22091
(703) 620-9840

National Diffusion Network Division,
U.S. Department of Education

1200 19th Street, N W, Room 714F
Washington, D C 20036
(202) 653-7000

National Education Association
1201 16th Street, N W
Washington, D C 20036
(202) 833-4000

Role models
Woikshops
Career information

Educational programming

Publications

Alliance development
Clearinghouse
Educational materials

Magazin",
Training workshops
Resource information

Networking activities
Publications

Graduate fellowship program

Educational programming

Newsletter
Educational materials

Publications
Resource information

Publications
Resource information
Teacher/curriculum development
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National School Volunteer Program
701 North Fairfax Street
Alexandria, Virginia 22314
(703) 836-4880

National Science Foundatic n
Directorate for Engineering
1800 G Street, N W
Washington, D C 20550
(202) 357-7452

National Science Resources Center
National Academy of SciencesSmithsonian

Institution
2101 Constitution Avenue
Washington, D C 20418
(202) 334-3600

National Science Teachers Association
Office of Special Publications
1742 Connecticut Avenue, N W
Washington, D C 20009
(202) 328-5800

National Society of Black Engineers
1101 Connecticut Avenue, N W, Suite 700
Washington, D C 20036
(202) 857-1100

National Society of Professional Engineers
2029 K Street, N W
Washington, D C 20006
(202) 463-2310

National Technical Association
Suite 701, Southern Building
1425 H Street, N W
Washington, D C 20005
(202) 638-6370

The National Urban Coalition
1120 G Street, N W , Suite 900
Washington, D C 20005
(202) 628-2981

I National Urban League, Inc.
500 East 62nd Street
New York, New York 10021
(212) 310-9000

Native American Science Education
Association

1228 M Street, N W
Washington, D C 2(105
(202) 638-7066

Partnerships Data Net, Inc.
1111 North 19th Street, Suite 500
Arlington, Virginia 22209
(703) 276-1165

Training and materials
Technical assistance

Teacher development
Instructional materials
Research and publications

Educational materials

Publications
Magazine

College student chapters
Role models
Journal

MATHCOUNTSstudent compet..ions

Informational services

Educational programming
Family learning centers

Educational programming

Clearing house
Curriculum
Resource information
Conferences/workshops

Information resourcu center
Referral services



Public Education Fund
600 Grant Street
Pittsburgh, Pennsylvania 15219
(412) 391-3235

Reading Is Fundamental
600 Maryland Avenue, SW, Suite 500
Washington, D C 20024
(202) 287-3220

Research Triangle Institute
PO Box 12194
Research Triangle Park, North a- ;dna 27709
(919) 541-6000

Society of Hispanic Professional Engineers
PO Box 48
Los Angeles, California 90053

Society of Women E' neers
345 East 47th Street
New York, New York 10017
(212) 705-7855

Technical Education Research Centers
1696 Massachusetts Avenue
Cambridge, Massachusetts 02138
(617) 547-0430

Triangle Coalition for Science and
Technology Education

c/o National Science Teachers Association
5112 Berwyn Road, 3rd floor
College Park, Maryland 20740
(301) 220-0871

U.S. Department of Energy
Technical Information Center
PO Box 62
Oak Ridge, Tennessee 37830
(615) 576-1222

Westinghouse Electric Corporation
Contributions and Community Affairs
11 Stanwix Street, Room 1041
Pittsburgh, Pennsylvania 15222
(412) 244 -20J0

Women's Action Alliance, Inc.
370 Lexington Avenue, Room 603
New York, New York 10017
(212) 532-8830

Young Astronaut Program
White House Office of Private Sector Initiatives
1211 Connecticut Avenue, N W, Suite 800
Washington, D C 20036
(202) 684-1984

Technical assistance

Publications
Technical assistance

Classroom activities materialscareer progra,ii

College student chapters
Speakers bureau
Newsletter
Magazine

Speakers bureau
Informational services

Educational materials
Technical assistance

Promotes establishment of local alliances that aid
local science education

Newsletter

Publications
Career information
Pre-Freshman Engineering Programs (PREP)

Engineering career materials

Computer Equity Training Project

Curriculum materials
Student chapters
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Appendix C-1

Publications Available from NACME

A Report to the Field is a descriptive analysis
of programs and trends in minority engineering
education and probably the most significant
assessment of the minority engineering effort
prepared to date The report's importance lies not
only in its descr ption of the current status of the
effort, but in its implications for the directions that
must be undertaken in the future if success is to
be achieved

Written by Dr Edmund W Gordon, et al
Published 1987
$12 50 per copy

Design for Excellence: How to Study
Smartly is a skills training book that was

created to help students working within rigorous
academic environments to reach the highest levels
of learning possible Among other concepts, it
teaches students to set priorities, to use time
efficiently and to recognize the need for outside
help

Written by Dr Lloyd M Cooke
Copyright 1984, Revised 1986
$1 00 per copy, bulk orders of 25 or more are
discounted 25 percent

Engineering, Your Key to the 21st Century is
a poster/brochure package that specifically
targets junior high school students The material
uses advertising strategy to promote interest in
engineering careers and awareness of the
necessary four-year high school science and math
prerequisites A 16" x 22" poster is sent with every
25 brochures

Published 1986
$15 00 per hundred brochures One poster is
furnished with every 25 brochures

Financial Aid Unscrambled: A Guide for
Minority Engineering Students is a 24-page

handbook that explains the maze of forms and
applications that confronts students seeking
scholarships, grants, and loans It also provides a
list of financial aid opportunities that are specific to
minority students in full-time engineering or
science and math-based majors

Published 1986
$1 00 per copy, bulk orders of 25 or more are
discounted 25 percent

Improving the Retention and Graduation of
Minorities in Engineering is a comprehensive,

step-by-step guide to effective support services
delivery that improves the success rate of minority
students enrolled in colleges of engineering It
outlines easily replicated techniques that were
developed and refined during more than a decade
of work in college level minority engineering
programs nationwide

Funded by NACME as a project of the National
Association of Minority Engineering Program
Administrators, the handbook includes

an analysis of the retention barriers that prevent
minority students from successfully completing
degree programs,
detailed operating procedures for each com-
ponent of a model program, and

an easy-to-use checklist for evaluating a
minority engineering program

Edited by Dr Raymond B Landis
Published 1985
$12 50 per copy

MEPs/USA, The Directory of Precollege and
University Minority Engineering Programs

is a complete listing of full-time and part-time
minority engineering programs throughout the
country Listings are alphabetical by state and are
cross-referenced by acronym and by name of
participating program personnel

Published 1986
$4 00 per copy
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Minorities in Engineering is an envelope-size
descriptive brochure on engineering with emphasis
on motivation, precollege preparation, and plan-
ning Included are descriptions of the various fields
of engineering, as well as alternative uses of an
engineering degree

Published 1984
$6 00 per 100 copies

NACME Statistical Report presents compre-
hensive data on minority enrollment and graduation
in engineering from 1974 to 1985 It also provides
a statistical study of NACME's Incentive Grants
Program and a directory of university personnel
working in minority engineering programs

Published 1986
$12 50 per copy

Promoting Success Through Collaborative
Ventures in Precollege Science and
Mathematics offers a global view of the results

of a decade of work at the precollege level to
increase the pool of minority students who pursue
engineering studies It documents the history and
current work of the NAPD, a coalition of 19
independent and college-based programs whose
efforts over the last ten years have produced
models of educational intervention that are
effective in fostering student achievement in
mathematics and science, and an awareness of
engineering careers

Prepared by the National Association of Precollege
Directors

Published 1985
64 pages
Single copies$5 00 each, 2-9 copies$4 50
each, 10 or more copies$4 00 each

Students' Guide to Engineering Schools
contains descriptions of every undergraduate
engineering college in the United States with at
least one curriculum accredited by the Accredita-
tion Board for Engineering and Technology All
information is listed in easy-to-follow chart format
which details minority enrollment, admissions
dates, engineering curricula offered, support
activities and financial aid

1986 edition
Individual copies free
$15 00 per 100 copies
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Appendix C-2

Related How-To Publications

A Guide to EIementary Science Program
Improvement

National Science Resources Center
National Academy of SciencesSmithsonian

Institution
2101 Constitution Avenue
Washington, D C 20418
(202) 334-3600

A Sure Bet... Business and Education
Together

California Chamber of Commerce
1027 Tenth Street
Sacramento, California 95808
(916) 444-6670

Coordinating Your School Volunteer
Program

by Susanne E Taranto
VORT Corporation
PO Box 60132
Palo Alto, California 94306
(415) 32 ?-8282

Corporate Community Involvement
Panne. ships Data Net
1111 North 19th Street, Suite 500
ArlingLon, Virginia 22209
(804) 276-1165

The Doable Dozen
National Community Education Association
119 North Payne Street
Alexandria, Virginia 22314
(703) 683-6232

Grants for Science Programs
The Foundation Center
79 Fifth Avenue
New York, New York 10003
(212) 620-4230

Handbook for Conducting Equity Activities
in Mathematics Education

National Council of Teachers of Mathematics
1906 Association Drive
Reston, Virginia 22091
(703) 620-9840

The Harris Initiative for Ouality Education:
A Handbook for Action

Harris Corporation
1025 West NASA Boulevard
Melbourne, Florida 32919
(305) 727-9100

How to Form and Operate a Local Alliance
Triangle Coalition for Science and Technology

Education
c/o National Science Teachers Association
5112 Berwyn Road, 3rd Floor
College Park, Maryland 20740
(301) 220-0871

Industry-Education-Labor Collaboration
An Action Guide for Collaborative Councils

National Institute for Work and Learning
1200 18th Street, NW, Suite 316
Washington, D C 20036
(202) 887-6800

Non-Profit Corporations, Organizations,
and Associations

by Howard L Oleck
Prentice-Hall, Inc
Route 9W
Englewood Cliffs, New Jersey 07632
(201) 767-5937

The Nonprofit Organization Handbook
Tracy D Connors, Editor-in-Chief
McGraw-Hill Book Company,
1221 Avenue of the Americas
New York, New York 10020
(212) 512-2000

III Partnership in Education: Education Trends
of the Future

Office of Private Sector Initiatives
U S Department of Education
400 Maryland Avenue, SW, Room 4169
Washington, D C 20202
(202) 456-6676

Partnerships in Education Directory
Partnerships Data Net
1111 North 19th Street, Suite 500
Arlington, Virginia 22209
(804) 276-1165
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Partnerships in Science: Pkni-G:ant
Program

Triangle Coalition for Science and 1 ..chnology
Education

c/o National Science Teachers Assouation
5112 Berwyn Road, 3rd floor
College Park, Maryland 20740
(301) 220-0871

Partners in Math and Science Education
California Chamber of Commerce
1027 Tenth Street
Sacramento, California 95808
(916) 444-6670

School-Business Partnerships: Why Not?
Laying the Foundation for Successful
Programs

by Santee C Ruffin, Jr
National Association of Secondary School

Princpals
1904 Association Drive
Reston, Virginia 22091
(804) 860-0200

School Partnerships Handbook
by Susan D Otterbourg
Prentice-rlall, Inc
Route 9W
Englewood Cliff ,ew Jersey 07632
(201) 767-592-

Science and Mathematics Education:
A Guide for Chapters and Clubs

Sigma XI, The Scientific Research Society
345 Whitney Avenue
New Haven, Connecticut 06511
(203) 624-9883
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White

Ethnic Group

Black

Number
Percent of Total

Form 1
Student Demographics Public School System Populations by Ethnicity

Kf 6-8
Grade Levels

9-12 Total

Appendix D

Community Needs Assessment:
Demographic and Academic Profiles

Number
Percent of -otal

Mexican-American

Number
Percent of Total

Puerto Rican

Number
,3ercent of Total

American Indidn

Number
Percent of Total

Others

Number
Percent of Total

Total

Number
Percent of Total

J5
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Appendix D

Community Needs Assessment:
Demographic and Academic Profiles

Form 2
Student Demographics Junior High School Populations by Ethnicity

Ethnic Group

White

Number
Percent of Total

Black

Number
Percent of Total

Mexican-American

Number
Percent of Total

Puerto Rican

Number
Percent of Total

American Indian

Number
Perr;E't of Total

Others

Number
Percent of Total

Total

Junior High Schools

Martha Custis Abigail Smith Martha Skelton Dorothea Payne

li
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Appendix D

Community Needs Assessment:
Demographic and Academic Profiles

hi Form 3
Student Demographics High School Populations by Ethnicity

High Schools

George John Thomas James
Ethnic Group Washington Adams Jefferson Madison

White

Number
Percent of Total

Black

Number
Percent of Total

Mexican-American

Number
Percent of Total

Puerto Rican

Number
Percent of Total

American Indian

Number
Percent of Total

Others

Number
Percent of Total

Total

57
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Appendix D

Community Needs Assessment:
Demographic and Academic Profiles

A Form 4
Academic Preparedness Basic Skills Proficiency by Ethnic ','

Test Test Date(s)

Grade Level A

White
Black
Mexican-American
Puerto Rican
American Indian
Total

Grade Level B

White
Black
Mexican-American
Puerto Rican
American Indian
Total

Grade Level C

White
Black
Mexican-American
Puerto Rican
American Indian
Total

Grade Level D

White
Black
Mexican-American
Puerto Rican
American Indian
Total

Reading
Proficient Not Prof

Basic Skills

Writing Computing
Proficient Not Prof. Proficient Not Prof



Appendix D

Community Needs Assessment:
Demographic and Academic Profiles

Form 5

Academic Preparedness Students Enrolled in Selected Math and Science Courses by Ethnicity

School

Mexican American
Subject White Black American Puerto Rican Indian

General Math
Pre-Algebra
Algebra I
Algebra II
Advanced Algebra
Geometry
Trigonometry
Calculus
Statistics
Other Advanced Math

Computer Science I
Computer Science II

omputer Science Ill

General Science
Physical Scienre
Unified Science
Geology
Life Science
Biology 1
Biology II
Advanced Biology
Ac.atomy
Botany
Zoology
Other Life Science
Chemistry I
Chemistry II
Advanced Chemistry
Physics I
Physics II
Advanced Physics
Biochemistry
Biophysics
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III Appendix D

Community Needs Assessment:
Demographic and Academic Profiles

Form 6
Academic Preparedness High School Curriculum Enrollments by Ethnicity

High School

Onoge Washington

White
Black
Mexican-American
Puerto Ricar,
American Indian

John Adams

White
Black
Mexican-American
Puerto Rican
American Indian

Thomas Jefferson

White
Black
Mexican-American
Puerto Rican
American Indian

James Madison

White
Black
Mexican-American
Puerto Rican
American Indian

Honors/Adv. College
Placement* Bound* General Vocational Other

*At least one-half of student's courses
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Appendix D

Community Needs Assessment:
Demographic and Academic Profiles

Form 7

Academic Preparedness Students Who Enrolled in Post-Secondary Educational Institutions by
EthnicityClass of 199?

Kigh School

George Washington

White
Black
Mexican-American
Puerto Rican
American Indian

Total

John Adams

White
Black
Mexican-American
Puerto Rican
American Indian

Total

Thomas Jefferson

White
Black
Mexican American
Puerto Rican
American Indian

Total

James Madison

White
Black
Mexican-American
Puerto Rican
American Indian

Total

Post Secondary EnrOrronts

4 Year College 2 Year College Other Post-Sec. No Post-Sec.
Number Percent Number P,-cent Number Percent Number Percent
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Appendix E

Program Models

Model A

Governance

Organized as a subunit of a local industrial council

Board of Directors 24 members with alternates, elected by members to three-year termsmeets
quarterly

Executive Committee 8 members elected by Board of Directors to one-year termsmeets monthly

Standing Committees Membership Public Relations
Budget and FinanLe Program Planning and Evaluation

Administration/Personnel

Administrator Executive Director (f/t)

Support Staff Administrative assistant (p/t)

Instructional Staff 4 instructors (provided by school system)

3 engineers (provided by local businesses)

Other Paid Staff Director of Summer Institute Speakers
Consultants Clerical workers
(provided by post-secondary institutions and local businesses)

Volunteer Staff Board members, employees of member organizations and community
residents

Student Program Activities

Total number of students serviced 200

In School

After School

Saturday Program

Summer Programs

Demonstrations and guest speakers (collaborations with school systems,
local businesses and community groups)

Counseling and advising

Student club meetings, project development and display (collaborations with
school systems and program supporters)

Preparations for Science Fair participation

College orientation program (collaboration with post-secondary institutions
and engineering college)
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Student Program Activities (cont.)

Science and computer camps (collaborations with engineering college and
two other area colleges)

Field Trips/Excursions Engineering facilities and post-secondary institutions

Program Components Counseling and Advising Recruitment
Role Modeling Summer Programs
Student Projects, Fairs and Competitions
Teacher/,,urriculum Improvement Tutoring

Resource Development

Membership Dues Vary depending upon nature and size of organization, but range from $100 to
$3,000/year

Fund Raising Activities Solicitations of grants from corporations and foundations, direct contact with
funding sources made by administrator and key board members

Physical Resources Program rents office space, furniture and equipment from local collaborating
agency

Instructional space in-kind contributions from school systems

Instructional space and equipment In-kind contributions from post-secondary
institutions

Human Resources Administrator of Summer Institute for Teachers provided by host, rotated
among three post-secondary institutions

Program volunteers procured by program administrator and board members
utilizing their community and corporate contacts

63

13



Appendix E

Program n Models

Model B

Governance

Incorporated as nonprofit organization

Board of Directors 35 members based on paid organizational membership duesmeets each
month

Executive Committee 4 board officers, 6 standing committee chairs and Executive Director

Standing Committees Program and Evaluation Finance and Development
Student College Entrance
Community Development Affiliated Program

Administration/Personnel

Administrator Executive Director (f/t)

Support Staff Secretary (f/t), student aide (p/t)

Instructional Staff 1 professor (paid by engineering school) 23 faculty advisors and 3 teacher
aides (provided by school systems)

Volunteer Staff 75 business/industry employees

Student Program Activities

Total number of students serviced 350

After-School Student clubstutoring, counseling/advising, speakers and student projects

Summer Programs Pre-Engineering Summer Program (collaboration with engineering college)

Summer Research Program (collaboration with engineering college)

Summer Physics Program (collaboration with post-secondary institution)

Student Fairs Students participate in local events

Field Trips/Excursions Student club activityat least two, as many as four, each year to engineering
facilities, post-secondary institutions and scientific entities

Program Components Counseling and Advising Recruitment
Student Projects and Fairs Student Recognition Awards
Summer Programs Tutoring

Resource Development

Membership Dues

Fund Raising Activities

Ph' sical Resources

Human Resources

Annual dues based on number of employees of corporate members

Grant proposals submitted to agencies and foundations

Office space and utilities provided by engineering college as in-kind
contribution

Equipment and supplies purch-,sed by program

Instructional space and equipment provided by school systems and
post-secondary institutions

Program volunteers are from member organizationspublic school systems
and area businesses

59
64



Appendix E

Program Models

Model C

Governance

Incorporated as nonprofit corporation

Board of Directors

Executive Committee

Standing Committees

Ad Hoc Committees

18 members elected by members of corporation to two-year termsmeets
monthly

4 officers of Board and 4 standing committee chairs

Finance and Development
Program and Evaluation

Student Tracking
Personnel

Administration/Personnel

Administrators

Support Staff

Instructional Staff

Volunteer Staff

Executive Director (f/t)
Assistant Director (f/t)

Secretary (f/t)
Bookkeeper (p/t)

Communications
Audit

Bylaws

Student assistants (2) (p/t)
Coordinator of Summer F-nployment (p/t)

18 teachers for in school classes (paid by school system)
12 teachers for summer programs (paid by school system)

A wide assortment of corporate and instituiional employees, parents,
students and community residents

Student Program Activities

Total number of students serviced 1000

In School

After-School

Saturday Programs

Program students clustered in various pre-engineering classes (collaboration
with school system)

Tutorial program (collaboration with engineering college)

Tutorial programs (collaborations with four engineering colleges)

Computer classes for 9th graders (coliaboration with school system)

Computer classes for 11th graders (collaboration with corporation)
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Summer Programs

Student Projects,
Fairs and Competition

Employment/Co-op
Activities

Field Trips/Excursions

Student Scholarships

Program Components

Resource Development

Membership Dues

Fund Raising Activities

Physical Resources

Human Resources

Residential and Commuting Programs
9th and 10th graders
10th and 11th graders
11th and 12th graders

(collaborations with three engineering colleges)

Program students-7tt rough 12th gradersdevelop projects and
participate in local and state fairs and student competitions

Summer Bridge (Employment) Program for program graduates (collaborations
with local businesses and city government)

Saturday and Summer Program include at least four trips annually to science
or engineering facility (collaborations with school system, local businesses,
and visited facilities)

Student Advisory Committee and corporate sponsorship of scholarship
program

Counseling and Advising Parental Involvement
Role Modeling Summer Program
Student Recognition Awards Tutoring
Teacher/Curriculum Improvement
Student Fairs, Projects and Competitions

Each corporate board member assessed a minimum of $5000/year

Solicitations of grants from corporations and foundations

Office space in-kind contribution from engineering college

Instructional space in-kind contribution from school system

Instructional space and equipment in-kind contributions from six colleges of
engineering

Instructional space and equipment in-kind contributions from local
businesses

Program volunteers procured by administrators and board members utilizing
their community and business contacts

Speakers procured by administrators and board members utilizing their
community and business contacts

Committee formed by local church to assist program administrators in
development of grant proposals

-t,
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Appendix F-1

Minority Engineering Enrollment Data

Table 1: Fall Semester Full-Time Minority Freshman Enrollment in Engineering

Year
0/0 Change % of Total % Change

Number From Prior Year Freshman Enrollment From Prior Year

1973 2,249 4 4
1974 3,424 +52 2 5 5 +25 0
1975 5,344 +561 7 2 +31 0
1976 6,309 +18 1 7 7 +6 9
1977 7,133 +13 I 8 1 +5 2
1978 8,382 +17 5 8 8 +8 6
1979 9,792 +16 8 9 5 +8 0
1980 10,399 +6 2 9 5
1981 11,116 +69 97 +2 1
1982 10,721 -3 6 9 4 -3 1
1983 10 603 -1 1 9 8 +4 3
1984 10,594 -0 1 10 2 +4 1
1985 10,588 -0 1 10 4 +1 9

Table 2: Fall Semester Full-Time Enrollment of Minority Students in Engineering

Y
0/0 Change % Change

ar Number From Prior Year % of Total Enrollment From Prior Year

197 3 7A44 4 1

1974 9,837 +321 5 0 +22 0
1975 12,516 +27 2 5 5 +10 0
1976 15,412 +231 6 0 +9 1
1977 17,950 +16 5 6 3 +5 0
1978 20,737 +15 5 6 7 +6 3
1979 23,999 +15 7 71 +6 0
1980 26,127 +8 7 7 2 +1 4
1981 28,781 +10 2 7 5 X42
1982 29,359 +2 0 7 3 -2 7
1983 30,543 +4 0 7 6 +4 1
1984 30.829 409 79 +3 9
1985 32,055 +4 0 E 3 +5 0
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Table 3: Minority Students Receiving Bachelor's Degrees in Engineering

Year Number
Change

From Prior Year % of Total Graduates
% Change

From Prior Year

1973 1,255 2 9

1974 1,423 +13 4 3 5 +90 7

1975 1,435 +0 8 3 8 +8 6

1976 1,498 +4 4 4 0 +5 3

1977 1,582 +5 6 4 0

1978 1,679 +61 3 7 -7 5
1979 1,976 +17 7 3 8 +2 7

1980 2,383 +20 6 41 +7 9

1981 2,728 +14 5 4 4 +7 3

1982 3,007 +10 2 4 5 +L 3

1983 3,493 +16 2 4 8 +6 7

1984 3,817 +9 3 5 0 +4 2

1985 3,883 +1 7 5 0

1986 4,107 +5 8 5 3 +6 0

Notes EMC cautions information is subject to error Figures do not include the University of Puerto Rico
Statistics for minorities not available before 1973 Data includes figures for Hispanics other than
Mexican Americans and Puerto Ricans

Derived from Reports, bulletins and publications of the Engineering Manpower Commission (EMC)

,
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II Appendix F-1

Minority Engineering Enrollment Data

Analysis of Tables 1, 2, and 3

a 371% increase in the number of minority
freshmen enrolled f,.111 time in engineering

occurred betweer '73 and '85an average
annual growth mte of 13 8%,

a 136% increase in the minority percentage of all
freshmen enrolled full time in engineering
occurred between '73 and '85an average
annual gi owth rate of 7 4%,

total full-time freshman enrollment in engineering
increased by 100% from '73 to '85an average
annual growth rate of 5 9%

11 a 331% increase in the number of minority
students enrolled full time in engineering occurred
between '73 and '85an average annual growth
rate of 12 9%,

11 a 102% increase in the minority percentage of all
students enrolled full time in engineering occurred
between '73 and '85an average annual growth
rate of 6 1%,

total full-time enrollment in engineering increased
by 107% from '73 to '85an average annual
growth rite of 6 2%,

a 227% increase in the number of minority
engineering graduates occurred between 73
and 86an average annual growth rate, of 9 5%,

a 83% increase in the minority percentage of
engineering graduates occurred between 73
and 86an ave age annual growth rate of 4 7%,

total engineering graduates increased by 81°4 -
from '73 to 86an average annual growth .ate
-It 47%

6
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Appendix F-2

Academic Preparedness of High School Students

Table 1: Average SAT Scores by Race/E'`Inic Group and Performance Gaps

Year White Black
Mexican

W/B Gap American W/M Gap
Puerto American
Pan W/PR Gap Indian W/AI Gap

1976 944 686 -258 781 -163 765 -179 808 -136
1977 937 687 -250 778 -159 752 -185 811 -126
1978 931 686 -245 772 -159 737 -194 806 -125
1979 927 688 -239 780 -147 733 -194 807 -120
1980 924 690 -234 785 -139 744 -180 816 -108
1981 92: 694 -231 788 -137 751 -174 8 i o -109
1982 927 707 -220 793 -134 763 -164 812 -115
1983 927 708 -219 792 -135 762 -165 813 -114
1984 932 715 -217 796 -136 766 -166 817 -115
1985 940 722 -218 808 -132 777 -163 820 -120

Derived from Professional Women and Minorities: A Manpower Data Resource Service
(Commission on Professionals in Science and Technology Washington, D C , February 1986),
Table 1-5, p 10

Analysis

the SAT performance gap between White and Black students has been reduced by 15 50/0 between '76
and '85-17 3% on Math section and 13 4% on VFrbal section,

the SAT performance gap between White and Mexican-American students has been reduced by 1:-." 0%
between '76 and '85-21 9% on Math section and 16 3% on Verbal section,

the SAT performance gap between White and Puerto Rican students has been reduced by 8 9% between
'76 and '85-10 90/0 ,), Math section and 6 9% on Verbal sectin,

the SAT performance gap between White and American Indian students has been reduced by 11 8%
between '76 and '85-13 7% on Math section and 9 5% on Verbal section
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Appendix F-2

Academic Preparedness of High School Students

Table 2: Changes in Mean Performance on the Ma' iamatics /Assessment by Race/Ethnic Group and Age

Race/Ethnic
Group and Age

Total

Overall Perform. Knowledge Skills Understanding Applications

Score Change Score Change Score Change Score Change Score Change
(1982) '78- 82 (1982) -1`2,- 82 (1982) '78-'82 (1982) '78 '82 (1982) '78-'82

9-year-olds 56 4% +1 0% 68 3% +1 4% 50 6% +0 8% 41 2% -0 4% 39 6% +0 5%
13-year-olds 60 5 +3 9 73 8 +4 5 57 6 +4 0 60 5 +3 9 45 6 +2 2
17-year-olds 60 2 -0 2 74 9 +0 2 60 0 3 61 5 -0 3 42 4 -1 1

White
9-year-olds 58 8 +0 7 70 8 -1 2 531 +0 6 43 4 -0 8 42 4 +0 6

13-year-olds 631 +3 2 761 +3 9 60 4 +3 4 63 6 +3 6 47 9 +1 6
17-year-olds 631 -0 2 77 3 0 0 63 0 0 3 64 7 0 1 45 5 -1 0

Black
9-year-olds 45 2 +2 1 57 8 +3 5 38 7 +1 6 31 4 -0 9 27 0 -0 6

13-year-olds 48 2 +6 5 63 8 +8 0 44 0 +6 7 46 4 +5 9 34 8 +4 4
17-year-olds 45 0 +1 3 62 6 +3 0 44 2 +1 8 44 8 -0 2 26 0 -0 2

Hispanic
9-year-olds 47 7 +1 1 58 7 0 0 43 8 +2 5 32 4 -0 2 30 5 +0 6

13-year-olds 51 9 +6 5 65 3 +6 3 49 2 4-7 2 49 7 +5 9 38 8 +6 0
17-year-oids 49 4 +0 9 66 1 -2 0 48 4 +0 5 49 7 +0 8 31 4 +0 4

Change is significant at 0 05 level

Source Professional Women and Minorities: A Manpower Data Resource Service (Commissic;-, on
Professionals in Science and Technology Washington, D C February 1986), Table 1-2, p 7

Analysis

Black students surpassed White students in change in overall performance at each age level, Black
13-year-olds surpassed their White counterparts in change in all four test components, and Black 9-year-
olds and 17-year-olds surpassed their White counterparts in change in three of the four test components

Hispanic students surpassed White students in change in overall performance at each age level, both the
13-year-old and the 17-year-old Hispanic students surpassed their White counterparts in change in all
.our test components, and the Hispanic 9-year-olds surpassed their white counterparts in three of the four
test components
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Appendix F 2

Academic Preparedness of High School Students

Table 3: Enrollment Status Percentage of Persons 16-24 Years Old by Race/Ethnic Group

Enrollment Total White Black Hispanic
Status 1981 1985 1981 1985 % Chge 1981 1985 % Chge

Enrolled 431 44 3 42 8 44 3 -3 5 42 2 41 7 -1 2

Not
Enrolled 56 9 55 7 57 2 55 7 57 8 58 3

Completed
High School 31 0 43 3 31 4 43 7 4 39 2 30 4 43 4 +42 8

Completed

1981 1985 % Chge

36 6 36 8 +0 5

63 4 63 2

23 6 35 7 +51 3

College 41 46 45 40 +122 18 20 +111 13 20 +538

Derved from Professional Women and Minorities: A Manpower Data Resource Service
(Commission on Professionals in Science and Technology Washington, D C , February
1986), Table 1-13, p 15



Appendix F-2

Academic Preparedness of High School Students

Table 4: Percent of 1980 and 1982 High School Seniors Who Took Math and Science Courses in
Gra( ,0 -12 by Race/ Ethnic Group

Subject White Black Hispanic American Indian

Advanced Algebra 9 0 51 3 0 1 8

Geometry 53 4 33 3 28 4 23 9

Trigonometry 8 3 3 6 4 6 3 6

Other Advanced Math 15 4 5 4 7 0 4 5

Calculus 6 4 2 0 2 4 2 0

Basic Biology 75 4 74 1 69 1 65 4

Advanced Biology 9 3 5 7 4 6 6 3

Other Biology 0 7 1 2 0 6 1 0

Chemistry I 26 3 18 6 12 9 30 4

Advanced Chemistry 4 4 2 2 1 7 21

Other Chemistry 7 8 5 7 3 3 19 8

Physics 12 9 5 5 4 9 7 1

Advanced Physics 1 6 1 1 0 5 0 0

Other Physics 4 2 1 9 1 2 6 0

Biochemistry/Biophysics 0 3 0 0 01 0 4

Source Professional Women and Minorities: A Manpower Data Resource Service (Commission on
Professionals in Science and Technology Washington, D C , February 1986), Table 1-7, p 12
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Appendix F-2

Academic Preparedness of High School Students

Table 5: Percentages of College Freshmen Who Earned an "A" Average in High School by Selective
Racial/Ethnic Grouping and Probable Major Field of Study 1983

Total White

All College Freshmen 27 6 29 4

Science and Engineering 36 4 38 1

Physical Science 48 3 48 5

Mathematics 51 1 52 7

Engineering 41 6 42 6

Non Science-Engineering 23 5 25 3

Black Hispanic American Indian

101 28 4 23 1

16 5 39 1 29 3

3" 9 46 7 50 0

26 8 26 9 27 9

23 9 50 3 41 5

7 2 22 7 20 7

Note The population is defined as first-time, full-time, college freshmen in four-year colleges and
universities

Derived from Women and Minorities in Science and Engineering (National Science Foundation
Washington, D C , 1986), Appendix Table 45, p 163

Table 6: Average SAT Mathematics Scores of College-Bound Seniors by Intended Area :f Study and
Racial/Ethnic Groupings 1984

i

1Mexican Puerto American
1

Total White Black American Rican Indian

Total 466 483 362 415 398 425

Majors
Physical Science 565 571 418 498 455 508
Mathematics 584 591 407 499 527 495
Engineering 541 555 416 480 464 500

Derived from Women and Minorities in Science and Engineering (National Science Foundation
Washington, D C , 1986), Appendix Table 44b, p 162
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Appendix G

Program Budget

Direct Expenses Indirect Expenses

Salaries/ Instructional Office Other Other
Activity Benefits Travel Me..ials Supplies Equipment Expenses Rent Expenses

Student Components

Counseling/Advising $ $ $ $ $ $ $ $

Parental Involvement

Role Modeling

Student Achievement

Recognition

Student Projects

Summer Programs

Teacher/Curriculum

Improvements

Tutoring

Subtotal $ $ $ $ $ $ $ $

Management

Fund Raising

Other Services

Audit

Insurance

Equipment Maintenance

Telephone/ Utilities

Postage

Subtotal $

Grand Total $ $ $ $ $ $ $ $
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Appendix H

Proposal Writing Format*

I. Proposal Summary

The summary is probably the first thing that a
funding source will read It should be clear,
concise, and specific It should identify who you
are, the scope of your project, and the projected
cost The summary may be presented as a cover
letter

Some funding sources may screen proposal
summaries as a first step to determine if a program
is consistent with th( ir priorities, if it is from an
entity eligible to apply for 'heir funds, etc

II. Introduction

In this section, you build your credibility as an
organization that merits the foundation's support
Identify yourselves, your organization, and the
authors of your proposal

Points you might want to include

your organizational goalswhy you initiated the
program

how the organization got started

how long you've been in existence

your most significant accomplishments, or if
you're a new program, some significant
accomplishments of your board or staff
members, include the resumes of key staff
members in the appendix

the support you ye received from other
organizations and individuals, include letters of
endorsement in the appendix

III. Program Statement or Assessment of Need

Zero in on the specific problem you are addressing
with your program and document it Cite recogni-
tions of the problem by influential organizations
and individuals

include evidence to support the existence of the
problem, but do not overuse statistics If you have
extensive data, put it in the appendix

Demonstrate your organization's unique ability to
create an effective intervention for the targeted
population

Explain why resolving the ,,roblem or alleviating it
is in the funding organization's interests and why
your enterprise is one they would be glad to be
part of

IV. Program Objectives

State succinctly how you plan to address the
problem you've defined by listing specific
objectives and measurable outcomes for program
activities

For educational programs, delineate student
performance objectivesthe desired level of
performances, behaviors, or other end products to
be achieved by the students, and your process
objectivesthe means by which student perfor-
mance objectives and process goals are to be
achieved (See Operational Plan in Chapter Five
and Appendix I )

V. Methods

Describe the methods you II use to accomplish
your objectives, why you ve chosen them, and why
you think they'll work

Considering alternatives is an important aspect of
describing your methodology In discussing various
methods, you might want to mention the way
they've been employed elsewhere and the results
Show that you're sufficiently familiar with your field
to be aware of different models for solving the
problem Express your reasons for selecting the
model you've chosen tc enhance your credibility
and give the funding source the confidence that
you know what you re doing

VI. Evaluation

Evaluation serves two purposes tor your organiza-
tion it determines your program's effectiveness in
reaching the objectives you ye established, and
provides information necessary to make changes
and adjustments in your program as it proceeds

By establishing measurable objectives for your
program, and laying them out for your funding
source in your grant proposal, you set the stage
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for an effective evaluation for yourselves as well
While subjective evaluationshow people feel
about a programare very important in assessing
the program's quality, funding sources are more
interested in truly objective evaluations that result
in quantifiable assessments

VII. Future Funding

If your request tor funding is not for ongoing
support, explain how you will continue to finance
your program in the future Present a plan that
assures the funding source, to the greatest extent
possible, that you'll be able to maintain your
program after their grant has expired

VIII. Budget

The last section of your proposal, excluding
appendices, is an itemized budget of total pro-
jected expenditures If you're ree sting a specific
amount from the funding source, you should also
itemize how those funds will be spent if awarded
Budget items should clearly correlate with program
activities outlined in previous sections of the
proposal Budget notes can be used to explain
items that might be unclear In-kind contributions
by the applicant organization and others might
also be included in the appropriate budget item to
illustrate that you're not relying completely on a
single funding source

Notes

Take special care in writing proposals to ensure a
logical flow from one sec ion to another If you
use appendices, refer to them in the body of the
proposal

Some funding sources may have their own
formats which you should follow

*This outline was derived from "Program Planning
and Proposal Writing" by Norton J Kiritz, in The
Nonprofit Organization r!qndbook, Tracy D
Connors, Editor in Chief (McGaw-Hill Book
Company New York, 1980)
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Appendix I

Developing an Operational Plan: Definitions and Illustrations

Organizational Goals are very broad statements
telling what the organization plans to achieve
Goals are timeless in nature and are not
measurable as stated In an educational setting,
goals should be small in number and can be
outlined as student performance goals and
process goals

Student Performance Goals are statements
which express exactly what the organization plans
for the participating students to achieve

Process Goals are statements which articulate
the administrative and instructional functions
required to attain the student performance goals,
and other operations necessary for the
perpetuation of the organization

Organizational goals for a comprehensive
precollege minority engineering program might be
written in the following manner

Student Performance Goals

I Increase participating students' awareness
and understanding of opportunities and
motivation needed for the study of
engineering and related areas at the post-
secondary ievel

II Increase participating students' academic
preparedness to pursue the study of
engineering or some related field at the post-
secondary level

III !ncrease participating students motivation to
pursue the study of engineering or some
related field at the post-secondary level

IV Increase the number of underrepresented
minorities who complete high school in the
Crawfordville area and successfully pursue
the study of engineering or some related field
at the post-secondary level

Process Goals

I Achieve and maintain the enrollment level
consistent with organizational plan

II Conduct comprehensive needs assessment
of participating students' academic skills and
motivation

III Provide effective and efficient administration
of program's enrichment components

IV Engage qualified staff of employees and
volunteers, and provide them with training to
enhance their services to students

V Orient various constituencies to program
mission/philosophy, goals and objectives,
work and activity situations, proce
rules, regulations, responsibilities,
expectations and standards

VI Develop and submit annual budget(s) to
governing body, and manage approved
budget(s) as prescribed

VII Establish and maintain office policies,
manage office procedures, maintain program
files, publications, etc

VlI1 Establish and maintain positive relations with
constituencies, promote public awareness
and appreciation of program activities and
achievements, and advocate further growth
and development of effective program
activities

IX Assure availability and use of collaborating
organizations' and others' facilities required
to deliver program services

X Conduct fund-raising campaign to support
program acitvities

XI Evaluate effectiveness of program activities
and re-design or replace features that fail to
effect desired results

XII Report on evaluation, report on short-term
and long-range plans to organizational
membership and/or governing body, in a
thorough fashion, at prescribed times

Note Each organizational goal is subsequently
defined by a number of organizational
objectives that specify how each goal is to
be attained

Organizational Objectives are specific
statements telling what the organization plans to
achieve Just like goals, objectives are written for
both student performance and organizational
process

Student Perfomance Objectives are detailed
specifications for each individual student
performance goal that include educational and/or
behavioral objectives stated in measurable terms
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that specify what the learner will be expected to
achieve or do

The elements of a well written otudent performance
objective are

1 time frame
2 target group
3 expected behavior
4 proficiency level
5 by what measurement

Process Objectives are detailed specifications
of individual student performance goals as well as
process goals Process objectives are the most
definitive subdivision of an operational plan They
itemize the administrative, instructional and/or
support activities designed to attain the
organizational goals

The elements of a well written process objective
are

1 activity (action steps)
2 timetable
3 individual(s)/group(s) responsible and other

resources
4 documentation

Corresponding to the organizational goals
presented above, organizational objectives for a
comprehensive precollege minority engineering
program might be written in the following manner

Student Performance Goal

II. Increase participating students' academic
preparedness to pursue the study of
engineering or some related field at the post-
secondary level

Student Performance Objectives

A By the end of each program year, all of
the participating students will have
demonstrated a heightened academic
preparedness to pursue the study of
engineering or some related field, as
measured by their enrollment in and
successful completion of a college
preparatory course of study appropriate
for or in advance of their individual grade
levels

B By the end of each program year, 75% of
the participating students will have
demonstrated a heightened academic
preparedness to pursue the study of
engineering or some related field, as
measured by their achievement or
maintenance of at least a 3 0 GPA in a
prescribed course of study at their
secondary schools

C By the end of -ich program year, 75%
of the participa,Tig students will have
demonstrated a ht;ightened academic
preparedness to pursue the study of
engineering or some related field, as
measured by their achievement of at
least a 10% gain in the r scores on
PSAT's over their respective scores the
previous year

Note Each student performance objective would
be followed by at least one process objective
that details how that performance is to be
achieved Process objectives for student
performance goals follow the same format as
those for process goals, illustrated below

Process Goal:

i. Achieve and maintain the enrollment level
consistent with organizational plan

Process Objectives:

A By the end of December, administrative
staff (AS) will have designed or revised
Student Identification, Recruitment and
Selection (SIRS) processes as
documented by file copies of SIRS forms
and procedural outlines, and sectional
Administrative Log entries, employing the
following action steps

1 Given the scope of available
program resources, determine the
parameters of what services can be
effectively and efficiently provided to
program students

2 Develop or revise procedures for the
identification, recruitment and
selection of student
participants- -SIRS

3 Develop or revise data and
information gathering forms and
publications for SIRS procedures

4 Arrange for the printing/duplication
of SIRS forms and publications

5 Orient office staff as to the
management of SIRS procedures
and record keeping responsibilities

B By the end of January, AS will have
identified at least 150 minority students
at each target JHS potentially interested
and/or academically able to pursue a
college degree in engineering or some
other math/science based field, as
documented by file copies of
teacher/counselor referrals (FORM SIRS
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2

3

4

5

C

101) and sectional Administrative Log
entries, employing the following action
steps

1 Meet with math and science
teachers and guidance counselors
at each target JHS and explain

a program components, student
performance goals and
objectives,

b S RS procedures,

c profile of students to be identified
by schc of personnel, and

d ident,lication procedures,
timetables and roles of school
personnel

Collect FORM SIRS101 from school
personnel

Review information on referred students
an.: determine eligibility of individual
students

Compile from SIRS101s a roster of
eligible students for each JHS

Prepare student recruitment packages
for distribution to students by guidance
counselors

By the end of February, AS vi.111 have
contacted all students identified by target
school personnel and the students
parents /guardians via recruitment
package, as documented by sectional
Administrative Log entries and filr -opy
of recruitment package Recruitment
package will consist of

1 Letter explaining why and how
student was referred to program,

2 Program brochure detailing program
components and student
performance goals and objectives,

3 Invitation to students and
parents/guardians to address any
questions to program administrators,
and

4 Invitation to students to register with
guidance counselor for a program
introduction and student application
presentation

0 By the end of May, AS will have admitted
50 targeted students from each JHS to
the program, as documented by
individual student files and sectional

Administrative Log envies, employing the
following action steps

1 Make program introduction and
student application presentation to
interested students at each target
JHS, consisting of the following

a elaborations on program
components, student
performance goals and
objectives,

b question id answer period,

c explanation of application and
selection process, procedures
and timetables,

d instruction on completing and
filing student application, and

e questions and answers

2 Review completed student
applications

3 Review student applicants school
transcripts

4 Consult with school personnel
regarding student applicants

5 Make admission decisions and
notify all applicants, their parents/
guardians, guidance counselors and
school administratorsplace all
nonadmitted students on admission
waiting list

Evaluation 'Ilan, the final section of an
Operational Plan, consists of detailed statements
telling what the organization will assess, how it will
be done, and how the organization will use the
results of the assessment

Evaluation is the process of measuring program
outcomes against goals and objectives in order to
provide specific information which can be used in
problem solving, decision making, achievement
assessment and future planning and
implementation

Formative Evaluation .s conducted during
program operation so that immediate feedback
can be provded and appropriate changes made,
and is especially important during the initial
implementation of program activities

Summative Evaluation is conducted after the
completion of a process or activity so that
judgments and compar sons can be made of its
effectiveness

Note A sample recording format for an operational
plan follows



Appendix I

Crawfordville Area Program for Minorities in Engineering

Operational Plan Using an MBO Format

Student Performance Goal: II Increase participating students' academic preparedness to pursue the
study of engineering of some related field at the post-secondary level

Student Performance
Objective

By the end of each
program year all
participating students
will have demonstrated
a heightened prepared-
ness to pursue the
study of engineering or
some math/ science-
based field as measured
by their enrollment in
and completion of a
college preparatory course
of study appropriate fog
or in advance of their
individual grade levels

Process Objectives
Action Steps Timetable

During course regis-
trations at the target
schools Program
Advisors (PAs) will
ensure that participating
students enroll in the
appropriate courses for
next school year,
employing the following
action steps, as docu-
mented by program's
Course Registration
Forms (CRF)

review each student s
program file and
transcript

develop recommenda-
tions for course
selections given
student s academic
performance and
college aspirations
and staff evaluations

communicate recom-
mendations to student
and his/her parerts

Feb 1-May 15
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Resources Documentation
(Personnel)

PAs Annual CRFs in
individual
student foes

Evaluation
Plan

During process,
Administrative Staff
(AS) will assess
effect of process
via feedback from
PAs

At the end of
process AS will
rev ?,w all CRFs

and action steps
and assess pro-
cess effectiveness

AS will make revi-
sions in process
and/or personnel
as indicated by
PA feedback and
CRFs



Making it Possible
Gearing Up. 'Ivor to Start a Precollege Minority Engineering Program was made possible by a grant
from the National Science Foundation* in addition to the generous contributions of NACME's 1985-86 donors

NACME, 1985.86 Donors

Investments of
$100,000 or More
Amoco Foundation, Inc
AT&T Foundation
Atlantic Richfield Foundation
El du Pont de Nemours and

Company
Exxon Education Foundation
Ford Motor Company Fund
General Dynamics Corporation
General Electric Foundation
General Motors Foundation
The William and Flora Hewlett

Foundation
International Business Machines

Corporation
National Science Foundation
The Xerox Foundation

Investments of $50,000
to $99,999
Bechtel Group Inc
GTE Foundation
International Paper Company

Foundation
Mobil Foundation, Inc
The Procter & Gamble Fund
RCA Corporation
Shell Companies Foundation

Incorporated
Sun Company, Inu
United States Steel Foundation, Inc
Westinghouse Educational

Foundation

Investments of $25,000
to $49,999
Alcoa Foundation
Bethlehem Steel Corporation
Dow Chemical U S A
Eastman Kodak Charital.le Trust
Goodyear Tire & Rubber

Company Fund
Hewlett-Packard Company
Honeywell Foundation
Hughes Aircraft Company
Rockwell International

Corporation Trust
Southwestern Bell Telephone

Company
The Standard Oil Company
Texaco Philanthropic

Foundation, Inc
TRW Foundation

Investments of $10,000
to $24,999
The Air Products Foundation
Allied-Signal, Inc
Ameritech
Bell Atlantic Corporation
BellSouth Corporation
The Bristol-Myers Fund, Inc
Burroughs Corporation
CBS Inc
Chesebrough-Pond's Inc /Stauffer

Chemical Company

Chevron Corporation
Consolidated Edison Company of

New Yoe Inc
Cray Research, Inc
Diamond Shamrock Corporation
Digital Equipment Corporation
Emerson Electric Company
GenCorp Foundation, Inc
The General Foods Fund, Inc
Grace Foundation Inc
Hearst Foundation, Inc
McDonnell Douglas Foundation
The Merck Company Foundation
Minnesota Mining & Manufacturing

Company
Pfizer Inc
PPG Industries Foundation
Union Carbide Corporation
United Technologies-Carrier

Investments of $5,000
to $9,999
American Cyanamid Company
Celanese Corporation
Chrysler Corporation Fund
Corning Glass Works Foundation
CPC International Inc
Dart & Kraft Foundation
Dresser Foundation, Inc
Eaton Charitable Fund
Ethyl Corporation
Freeport-McMoRan Inc
Lockheed Leadership Fund
MCI Communications Corporation
Morrison-KnudF ,n Company, Inc
Motorola Foundation
The Nalco Foundation
PACCAR Foundation
Pacific Telesis Foundat
Phillips Petroleum Foundation, Inc
The Pillsbury Company Foundation
Rohm and Haas Company
Joseph E Seagram & Sons Inc

Fund
Sperry Corporation Foundation
Stone & Webster Inc
Texas Instruments Foundation

Investments of
up to $4,999
Abbott Laboratories Fund
Aeroquip Corporation
The Aerospace Corporation
Amax Foundation, Inc
American Broadcasting

Companies, Inc
Armstrong World Industries Inc
Bell Commonications Research
T Rold,-;13erner
BETZ LABORATORIES INC
The BOC Group, Inc
Brooklyn Union Gas
The Bundy Foundation
Cameron Iron Works, Inc
CBI Foundation
Central Soya Foundation
Champion International

b2

Champion Parts Rebuilders
CIBA-GEIGY Corporation
The Clorox Company
Combustion Engineering, Inc
Consumers Union
Container Corporation of America

Foundation
CPT Foundation
Cummins Engine Company, Inc
Data General Corporation
Dr Un Eisensweig
ENSERCH Foundation
Equitable Gas Company
The Fluor Foundation
General Mills Foundation
General Signal
Grumman Corporation
Illinois Tool Works Foundation
Ingersoll-Rand Company
Intel Corporation
Johnson Controls Foundation
Koppers Company Foundation
The Lear Siemer Foundation
Lever Brothers Company

Foundation Inc
he McGraw-Hill Foundation Inc

The Medtronic Foundation
Millipore Corporation
MinP Safety Appliances Company

Cnantable Trust
MITRE Corporation
Monsanto Company
The Nabisco Foundation
Northeast Utilities
Northrop Corporation
Occidental Petroleum Charitable

Foundation Inc
Pacific Gas and Electric Company
Peabody Holding Company
Pennwalt Foundation
Perini Memorial Foundation Inc
Potlatch Corporation
Philip D Reed Foundation Inc
Salt River Prc.:2r1
Santa Fe Southern Pacific

Foundation
The Singer Company Foundation
Stewart-Warner Foundation
Union Pacific Foundation
The Upjohn Company
Van Dorn Company
Warner-Lambert Company
Three Anonymous Donors

*This material is based upon work
supported by the National Science
Foundation under Grant No
TEI 8470458 Any opinions, findings
and conclusions or recommendations
expressed in this publication are
iiiose of the author(s) and do not
necessarily reflect the view of the
National Science Foundation
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