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NOTICE

This report was prepared as an account

of work sponsored by the United States
Government. Neither the United States
Agency for International Development, nor
any of their employees, nor any of their
contractors, subcontractors, or their
employees, makes any warranty, express

or implied, or assumes any legal liability
or responsibility for the &ccuracy,
completeness or usefulness of any
information apparatus, product or process
disclosed, or represents that its use would
not infringe privately owned rights.
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Preface

Humar Resources Management, Inc., pursuant to a contract -
with the Agency for International Development reviewed
existing data on the multitude of energy education programs
in the United States and prepared this condensed profile of
programs available to students from fcreigr. countries. The
report does not purport to cover all the dimensions of these
programs, but seeks to identify prominent areas of energy
training, identify pﬁblic and private institutions that
provide such training, and'highlight the focus of these
programs with respect to the nature and scope of their

academic orientation.



I. Areas of Energy Training

A. Technical Training

l.

Biomass

Training Programs in the area of Plant Genetics/
Biochemistry which are offered within institutions
in the U.S. (See Appendix for listing.) However,
it should be noted that Biomass Technology is such
a relatively new area of training that while
several universities are involved in research and
demonstration projects, no formal courses have

been developed.

Engineering - Electrical

The Joint Committee on International Activities of

the American Society for Engineering Education (ASEE)
surveyed th= 409 U.S. and Canadian ASEE member institu-
tions for purposes of providing guantitative infore
mation about international activities of engineering
and engineering technology programs in the United

States and Canada.

The report summarizes the principal suivey results.

An appendix contains more detailed statistical

tabulations.



a. Response To Survey

As of July 15, the American Society for Electrical
Engineers received 203 responses, or 49.6% of the
mailing. Engineering College and E.C. Affiliate
Members represent about 70% of the mailing and
their 143 returned questionnaires about 70% of
overall response. The 60 Technical Collegé~and
T.C. Affiliate Member respondents represent about
30% of both ovéra]l membership and response. The
sample thus represents nearly half the population,
and the distribution of response parallels distrib-

ution of members between the two categories.

Institutions Conducting Formal International Programs

Forty-two institutions, or about 21% of all respond-
ents, reported 56 formal programs. Thirty-three
Engineering College (E.C.) Members reported 47
programs, and one E.C. Affiliate reported a single
program. Six Technical College (T.C.) Members
reported one program each, and three T.C. Affiliates

one each. Thirty-four of the 48 Engineering

College and E.C. Affiliate programs involve develop-

ing countries (LDC's) exclusively. Seven involve

developed countries (DC's) and respondents did not
indicate whether the remaining seven concern LDC's,

DC's, or both. Among LDC's, OPEC countries account
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*
for 18 programs and non-OPEC countries for 21 .

One program includes both OPEC and non-OPEC
countries, and in two programs, respondents

did not name countries involved. Eight of the
nine Technical College and T.C. Affiliate
Member programs involve LDC's only; one program
does not specify whether the involvement is

LDC or DC.

. Foreign Student Enrollments

Nearly all responding institu;ions reported some
foreign students in attendance. One hundred
thirty out of 132 Engineering College and E.C.
Affiliate Members, or 98.5%, enroll some foreign
undergraduates.

One hundred six of 108 or 98.1%, enroll foreign
graduate students. Fifty of 56 Technical College
and T.C. affiliates, or 89.3%, enroll some foreign
undergraduates. Ten of ten, 100% enroll foreign

graduate students.

*
ResponGgents report involvement with the

following CPEC countries:

Algeria Iran Libya Saudi Arabia
Ecuador Kuwait Nigeria  Venezuela



Most Engineering and Technical College Member
respondents report low percentages of foreign
undergraduate students. Foreign graduate
student percentages are more evenly distrib-
uted. More than three-quafters of Engineering
College and E.C. Affiliate Member respondents
report foreign undergraduate students in ranges
from 0.1% to 15%, while nearly three-quarters
of respondents in the same ASEE membership
category report foreign graduate students in
ranges between 16% and 70%. About one-half of
the institutions in the létter category report
foreign graduate student enrollments between
11% and 40%. Seventy-one percent of Technical
College and T.C. Affiliate Member respondents
report foreign undergraduate student percentages
of 5% or below, while in the same membership
category, four institutions report enrollments
of 16% or below and six institutions report

enrollments between 16% and 45%.



3. Engineering - Mechanical

There are 244 accredited programs leading to a degree

in mechanical engineering in U.S. institutions.

Over the past twenty yeérs, between 20 and 25 percent
of all foreign students enrolled in degree programs
in the U.S. chose engineering as their major course
of study.(l) Understandably there has been a major
increase in the percentage of foreign students from
OPEC countries; in 1977, Iran headed the list of

all countries with 11.5 percent of all foreign
studénts; Nigeria was in third place with 5.8 percent;
Venezuela was in 1llth place with 2.8 percent; and
Saudi Arabia was in 12th place with 2.3 percent.(z)
Engineering and Technology programs are more popular
among this group who are primarily supported by

their governments.

Foreign student enrollments in U.S. engineering pro-

grams rose from 31,187 in 1973-1974 to 42,000 in

1975-1976 to a high of 48,990 in 1976—1977.(3)

1/ Institute of International Education, OPEN DOORS,
New York: 1974, p. 5.

2/ 1pia.

3/ Institute of International Education, OPEN DOORS,
New York: 1978, p. 22. ,
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Enrollments are particularly significant in engine-
ering at the graduate level. There are reportedly
18,230 foreign students in engineering in the U.S.,
which represents more than 33 percent of the total

student enrollment in engineering.

Table 1 indicates that about 80-90 percent of

foreign students studying engineering in the U.S.
are from developing countries. Most foreign engine--
ering students in the U.S. enter traditional engine-
ering disciplines such as civil, electrical, mecha-

nical and chemical engineering.

Several institutions attempted to design programs-
that are compatible with specific educational and
development needs in foreign countries. This
includes the engineering student exchange betwcen
the University of Wisconsin and Monterrey Tech. in
Mexico. (4) It also includes degree programs
particularly designed for LDCs, like the master
degree program at Georgia Tech. which emphasizes
industrialization; the Technology Adoption Program

at Massachusetts Institute of Technology; and, the

4/ The Role of U.S. Universities In Science and
Technology For Development: Mechanisms and Policy
Options, Washington University, September 1978.




Table 1

Distribution of Undergraduate and Graduate
Foreign Student Enrollments Among ASEF Member Institutions

% of Foreign Number of Number of
Students Reported Engineering Colleges* Technical Colleges* ‘ Total Number
undergraduate graduate undergraduate graduate undergraduate graduate

0.1-5 57 15 34 3 91 18

6-10 32 6 8 1 40 ' 7

11-15 19 14 2 - 21 14

16-20 8 11 - 2 8 13

21-25 8 10 - 1 8 n

26-30 2 15, 1 _ 1 3 16

31-35 2 7 - - 2 7

36-40 2 10 2 1 4 1

41-45 - 3 1 1 1 4

46-50 - 5 - - - 5

51-55 - 2 - - - 2

56-60 - 4 - - - 4

61-65 - 2 - - - 2

66-70 - 1 - - - ]

*Full and Affiliate members combined.

Source: American Society of Electrical Engineers.



technology and international development program

(5)

at Washington University.

There are presently 124 technical and affiliated
colleges that are members of the American Society
for Engineering Education which offer engineering
technology programs. In view of the linkage
between traditional engineering programs,
vocationally-oriented engineering technology pro-
grams are of potential interest to LDCs where
"middle-level" manpower and technicians are often

in high demand.

5/ Ipid.
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4. Geology

Training Programs in the area of Geology are
presently being offered at 113 universities in

"the U.S. (see Appendices for listing).

5; Geothermal

In addition to the 10 University Degree programs in
the area of Geothermal energy, the Department of
Energy is conducting a comprehensive research
development and demonstration program to encourage

the use of geothermal energy.(s)

During Fiscal Year 1978, a total of 99 research
and development projects were funded as follows:
-- Academic Institutions 29
" == Government Agencies 15
-- Private Industry 46

-- National Laboratories 9

6/Geothermal'Energy Programs Summary, Department
of Energy, June 1979.
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6. Petroleum

a.

Introduction

The oil-consumed countries of the world have been
living on capital, not income. World oil pro-
ductica is expected to turn downward within 10 to
18 years, and severe regional shortages are likely
to develop well before then. Eighty percent of
the world's oil supply will have been consumed
during the lifetime of the current generation.
Consequently, it is critically important and
morally obligatory for all countries, rich and
poor, to invest a large fraction of the remaining
oil in building an energy system that can be

sustained in the post-petroleum era.

Many geclogists pelieve that new petroleum deposits
remair. to be discovered within the boundaries or
off the shores of poor countries that are not now
oil producers. Some authorities believe that

these areas may contain half the world's remaining
undiscovered oil. Such estimates are necessarily
speculative, and much more intensive exploration

is clearly warranted. The Third World faces
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difficult energy choices. With little capital,
few trained technicians, scanty infrastructure,
inadequate reserves of conventional fuels, and
a large and rapidly growing population, there is

reason for concern.(7)

Manpower-Supply and Demand

The Society of Petroleum Engineers (SPE), Engineer-
ing Manpower Survey, was conducted in 1978 as a
logical first step toward creating a dialogue on
engineering manpower supply and demand and to
provide a data base of predicted engineering
employment. To create this base, a survey was

sent to 28 major integrated oil companies, 1l
independent 0il producers, 15 gas producing/
transmitting companies, and 24 university depart-

ments of Petroleum Engineering.

This survey was undertaken by the SPE to provide
industry, government, the profession and univer-
sities with a detailed breakdown of the demand
for and supply of petroleum engineers. Data on
petroleum engineers engaged in drilling and pro-
duction engineering is not available from any

otl.er source in such complete detail.

/
7'Worldwatch Paper 15. Energy for Development:
Third World Options, December, 1977.
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Hopefully this information will provide universi-
ties with an understanding of how academic insti-
tutions respond to the labor market and what

future demand is likely to be for their graduates.

Engineering School Enrollments

Although graduate enrollment is significant, some
75 to 90 percent of it consists of international
students. Very few American students are pur-
suing Master's and Ph.D, programs in Petroleum
Engineering. Table 1 shows the cumulative number
of students graduated from undergraduate and
graduate programs, from most U.S. institutions.

A few important institutions are not included in
the Table, due to unavailability of data. Also
the number of M.S. graduates for Stanford Univer-
sity also includes their Ph.D. graduates. (8)

In spite of these discrepancies, the data show
the M.S. graduates as about 13.8% of the B.S.
graduates, while the Ph.D. graduates represent
about 1.7% of the B.S. graduates. It should be
remembered that Ph.D. programs in Petroleum Engine-

ering are relatively young.

8/

American Petroleum Institute.



TABLE 1
Cumulative Number of Students Graduated in Petroleum Engineering

*
From U.S. Institutions Through 1977

Institution Cumulative Number of Degrees Granted
B.S. M.S. Ph.D.
University of Southern California . . . . ¢« &+ ¢ ¢ o o & 531 217 14
University of California, Berkeley . . « « o « o o « &« 566 140 23
Louisiana State University . . ¢ ¢ ¢ o ¢ ¢ o o o o o 1473 ‘ 85 -
Louisiana Tech University . . ¢ ¢« ¢ ¢ ¢ « o o o o o & « 216 24 1l
University of S.W. Louisiana . . ¢« ¢« « <« o « o o « o & 253 27 -
Marietta College . . . . & & &t 4 ¢ o o o o o o o o o « 410 - -
Mississippi State University . . . ¢ ¢ ¢ ¢ v o o o o « 141 13 2
University of Missouri-=Rolla . « « « o o o o o o o o « 779 85 10
Montana College of Nat. Sci. & Tech e o o o o b s o @ 293 10 -
New Mexico Institute of Mining & Tech e ¢ o 8 = a o o 232 4 -
Oklahoma University . « « o o o o o o o o o o o o o o 2697 248 27
Pennsylvania State University . « ¢« ¢ ¢ ¢ ¢ ¢« ¢ « o o o 700 150 50
University of Pittsburgh . . . ¢« ¢ ¢ ¢ ¢ ¢ ¢ o ¢ « o o« 920 152 6
Stanford University . « o ¢ ¢ ¢ ¢ ¢ ¢ o o o o o o o o o 161** 229%%* -
University of TeXas . « v &+ ¢ ¢ ¢ o « o o o o o o o o @ 2001 342 77
Texas A & I University . . ¢ ¢ ¢ o o o o o o o o o o o 653 N/A -
Texas A & M University . . ¢ ¢« ¢ ¢ o ¢ o o o o o o o o 1710 156 44
Texas Tech University . . o ¢ ¢ o o« ¢ o o o o o o o o 811 - ’ -
The University of Tulsa . ¢« « « ¢ o o o o « o o o o o o 1129 268 16
‘West Virginia University . « ¢« « ¢ ¢ o o « o o o o o @ - 168 46 -
-University of Wyoming « « ¢ o ¢ ¢ o o ¢ o o o o o o o & 206 : 19 -
16,050 2,215 70

* Some important institutions are not included due to unavailability of data.
** Total since 1958.

*** Total graduate degree.
Source: American Petroleum Institute.

A
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Petroleum industry management has nov been a
proponent of graduate education for engineers
entering drilling and production operations.
Although it does hire Master's graduates for such
jobs, Ph.D. graduates are seldom considered, and
are felt to be ov:r-educated for such responsibi-

lities.

The undergraduate enrollments of essentially all
universities having accredited programs in petrol-
eum engineering have also tended to follow the
national trend. The relative size of the five
largest undergraduate programs is shown in Figure

1.

At present, the five largest programs include
Texas A&M, The University of Texas at Austin,
Louisiana StatelUniversity, The University of
Tulsa, and Oklahoma University. The number of
'B.S. degrees granted at these five iargest schools
in the recent past is given in Figure 2. (9)

Note that the full impact of the recent surge in
enrollments has not yet been felt on the numbef

of graduates produced.

At present, the prevailing opinion among industry

leaders is that the current industry need is

9/ Louisiana State University, Dept. of Mechanical
Engineering. ,
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primarily for B.S. graduates. Since aﬁ present
there is not a large demand for graduate level
petroleum engineering education, it logically
follows that the number of graduate degree pro-

grams should be reduced.

Major Problems

The most severe problem facing petroleum engine-
ering education is a severe faculty shortage.
The second major problem facing petroleum engine-
ering education is the low percentage of U.S.

citizens in the national graduate enrollment.
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d. The 1978-1982 Projections

The industry forecasts growth in engineering
employment of 9.2 percent over the next five
years. This is a sharp decline in growth when
contrasted with the previous very large five year
increase of 50.2 percent. Projected employment
of petroleum engineers is more bouyant than total
employment and the percentage increase in employ-
ment of petroleum engineers. 1is expected to be
16.1 percent, a figure that is greater than the
percentage increase for all degreed engineers.
The industry forecasts that 70.7 percent of the
total number of engineers to be added wili be

Petroleum Engineers.

The new demand for petroleum engineers in the next
five years is only 56.1 percent of the new demand
in the previous five years. The rate of increase,
however, is expected to decline in the next five
years and reflects the general decline in additions
to empioyment. Figures are not available on the
target quotas for all degreed engineers during the
previous five years and a comparison cannot be

made with future demand.(lo)

10/ American Petroleum Institute.
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A similar decline is predicted in the demand for
recent or experienced petroleum engineers than

for degreed engineers.

It is necessary at this point to remind the users
of this data that forecasts by the industry are
highly dependent on what general economic scenario
is being used to predict demand by the forecaster

in each of the companies.

The industry forecasts a demand for total new
college graduates of 3615 in the next five years.
Of this cotal, the industry expects to require
1709 new petroleum engineers or 44.8 percent.
This forecast for all new graduates is slightly
larger than total number of all recent graduates
hired during the past five years and projected
percentage of petroleum engineers to the total

is 11 percent higher than the past five years.

According to the Department of Commerce Energy

Forecast 1985 and 2000, there will be a decline in

the requirement for Petroleum Engineers during
the year 2000. The report notes the peak year
aé 1977 with a requirement of 2810, while reflect-
ing only 1383 engineers for 2000 and an average

increase to 2173 during the period 1978-2000.(11)

11/Projected Annual Resource Requirements At the
National and Regional Level, Energy Forecast 1385
and 2000, U.S. Dept. of Commerce, Office of Ocean,
Resource and Scientific Policy Coordination.
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The largest percentage increases in technical
labof requirements for construction are for
mining engineers, followed by requirements for
civil, electrical, and mechanical engineers.
The requirements for chemical and nuclear
engineers decline in relative terms while

requirements for geological and petroleum engine-

ers are shown to decline in absolute terms.

Projected labor requirements by region are pre-
sented in Figure 6. As can be seen'in this

Figure, the shift in labor requirements follows

the same general pattern described for investment
resources. Requirements in the West South Central
(7) region remain relatively constant, reflecting
the decline in projected o0il and gas production
levels, while requirements increase in other
regions, primarily in the East. The largest per-
centage increases in labor requirements occur in
the Northeast (1), South Atlantic (3), and in the
Northern Mountain (8) regions, which have average
growth rates of 4.8, 4.5, and 5.3 percent, respect-
ively. The increases in regions 1 and 3 are re-
lated primarily to the construction and operation
of coal-fired and nuclear power plants, while
increases in region 8 are due to the labor require-

ments for coal mining.
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Sharp reductions in new additions of Petroleum

Engineers to the petroleum and gas industries

were expected to begin immediately in 1978.(12)

iliring quotas and new campus hires were expected
to decline this year with smaller declines anti-
cipated further into the future. These expected
reductions are consistent with previous labor

market experience for technical personnel.

On the projection side of the market for new
college graduates, an annual percentage increase
of 6.4 percent a year is predicted. This is &
decline from the 9.3 percent annual increase in
the past five years. The schools, however, expect
to graduate increasing numbers of students in the

next five years, a 100 percent increase between

1978 and 1982.

If the projections of the number of new graduates
are compafed'with projected industry demand, a
surplus of petroleum engineers can be expected.
Universities expect to graduete 3856 BS or MS
candidates while industry will seek to employ

only 1709 new petroleum engineers. The schools

are increasing their supply while industry demand

has turned down. (13)

12/ 1pid. 13/ 1pia.
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The nature of the supply of new candidates is
such that there is a lag of supply behind demand
since it takes at least four years to make the
shift. By 1981-82 the twenty schools project a

slowdown in the number of graduates.

Conclusions

Drilling and production operations involve a
rapidly changing and evermore complex technology.
Recent innovations include computerized drilling
optimization, application of numerical simulation
techniques to production probleas and reservoir
engineering, introduction and field testing of
many new enhanced oil recovery methods. Bachelor's
level engineers can receive valuable education
through on-the-job traihing ana.company courses.
However, these trends will require more petroieum
engineers with Master's degrees and some with Ph.D.

degrees.

Summary

Major problems facing petroleum engineering educa-
tion are (l) severe faculty éhortages and (2) low
enrollment of U.S. citizens in graduate programs.

However, at larger schools which have maintained

a "criticai mass" of faculty, very favorable con-

ditions exist which provide unique opportunities

for growth and improvements in educational quality.
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.Undergraduate enrollments are strong and growing
and may scon surpass the peak enrollments exper-
ienced in the mid-fifties. These high enrollments
tend to cause a favorable reallocation of univer-
sity resources. Also, financial support from
industry remains high, tending to be significantly
higher than for other engineering disciplines.

In addition, new opportunities for externally'
funded research are plentiful and should allow

(14)

the gradual strengthening of graduate programs.

(Footnote)

14/"Petroleum Engineering Manpower Supply And
Demand - The Critical Balance", Paper presented
at Engineer Manpower Conference, Society of
Petroleum Engineers, Houston, Texas, June 1978.
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Solar Programs

In response to a part of the Congressionally-mandated
Solar Energy Information Data Bank (SEIDB), the Solar
Energy Research Institute (SERI) conducted a survey of
more than 3,200 educational institutions in July, 1978.
The results of that survey culminated in ﬁhe publication
of the 1978-79 National Solar Energy Education Directory.
Currently, there are 125 Degree Programs being offered

and over 600 short term programs, i.e., workshops, seminars.

The basic problem of energy planning for the nations of
the world is to provide for future energy supplies on

an earth that is rapidly depleting its limited deposits
of oil and natural gas, while demanding constantly in-
creasing amounts of energy. In the future, solar energy
might also play an important part in what has been
called the hydrogen economy, a term that describes the
situation that might develop in the future as a kind of
alternative to the electric economy. It therefore seems
evident that solar energy utilization would have a role
to play.....it is reasonable to hope that the solar

energy‘programs will succeed.‘ls)

15/ Eaton, William, Solar Energy, Energy Planning for the
Future, Department of Energy.
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B. SUMMARY OF TRAINING PROGRAMS

Ability to Expand
Foreign Students

Short Term Enrollment and
Workshops, Develop Specialized
Degree Programs Seminars Curriculum
Technical .
Biomass (16) 42 2
Electrical Conducted by
Engineering(17) 249 Industry
Mechanical Conducted by
Engineering (18) 244 Industry COMMENT: Whiie the
Geology (19) : 113 : 10 4-year institutions
Geothermal (21) 10 99 have higher foreign
22 ~ Conducted by
Petroleum (22) & Industry student enrollment,
Solar (20) 125 600 the Junior and
Managerial | Community Colleges
Marketing appear to have more
Management (23) 387 15
flexibility in terms
Public (24) .
Administration 62 24 of specialized
Refinery Conducted by curriculum
Management(zs) 24 Industry ‘
development.
Utility Conducted by
Management(zs) 24 Industry
Energy
Management(27) 10 4

16"19/Directory of Energy-Related Course Offerings, Brookhaven National
Laboratory, December 1978.

20/ National Solar Energy Education Directory, Solar Energy Institute,
January 1979.

Geothermal Energy Program Summary, Department of Energy, June 1979.

21/

22/25/
26/ American Petroleum Institute.

23/24/Index of Majors, 1979-80 Edition, The College Board, M.Y.

|
21/ The Status of Energy Management Academic Programs in U.S. Institutiogé
of Higher Education, University of Pennsylvania, September 1978.
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Institutions

A.

Academic

1. Colleges/Universities

A survey conducted by the American Association of
Community and Junior Colleges (AACJC) noted that
over 214 courses and program offerings in various
energy-related fields are conducted at two-year
colleges and technical institutions. In addition,
more than 70 new courses are being planned by
these institutions for inclusion in the immediate

academic program for 1978 and 1979. (28)

Hdwever, the number‘of energy-related course offer-
ings is not impressiﬁe when specific fields ére
isolated. The majoritf of course offerings are
in the popular areas of energy such as solar energy
and conservation. Other energy fields, such as
petroleum, coal, nuclear, wind, geothermal and
applied (general combination of all fields) are not

in demand.

Within the course offerings cétegorized by field,
there is also an uneven distribution of type offer-
ings. Non-credit community service courses lead,
folliowed by short credit courses (parts of other

degree programs) with two-year degree programs and

‘less than two-year certificate programs failing far short;

‘28/Hamilton, Bette Everett, A Survey of Energy Programs

In Two-Year Colleges and Technical Institutes, Dec. 1978.
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It is also important to examine the geographic
distribution of energy-related course offerings.
Some states have not been as aggressive as others
in their course ofierings. Alaska, Colorado, Texas,
Nebraska, Minnesota, and Illinois seem to show an
above average interest in providing energy-related
technical training. The New England states, by
comparison, seem to have less demand show for

energy-related training.
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Figure 1 indicates the percentage of institutions
that presently offer, plan to offer, or do not
plan to offer courses (credit, non-credit, degree,
and certificate programs) by energy field (con-
servation, sclar, coal, petroleum, nuclear, and
other). The "other" category includes wind, geo-
thermal, construction technology, and applied

energy technology (a combination).

Source: American Associaticn of Community and
Junior Colleges, December, 1978.
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Figure: |

Institutinns Offering Energy Relat:d Programs®
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-credit courses,
workshops and seminars,

Source: AACJC, December 1978.
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Table 1 provides a breakdown of the various levels

of energy-related offerings by energy field. Credit
courses, as a category, are single course offerings
in non-energy related degree programs. ’Non—credif
community service offerings are short courses, forums,
and/or workshops, usually open to the general public
for which there is no academic credit awarded.
Certificate programs which have emerged over the

last two years are integrated within the heavy con-
centration in a specific energy field. Two-year
degree programs entail a full series of energy-
related courses in addition to the standard academic
requirements which are a prerequisite for a Bachelor's

degree.

Source: American Association of Community and
Junior Colleges, December, 1978.
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7a3LE |
NUMBE(. OF INSTITUTIONS OFFERING ENERGY
CURRICUL] BY FIELD AHD KINDS OF OFFERING
- . : _ NON-CREDIT
ELD CREDIT DEGREE CERTIFICATE[COMMUNITY
Fi COURSES* PROGRAMS . |PROGRAMS  |SERVICE
- ACTUAL ACTUAL ACTUAL ACTUAL
CONSERVAT 10N 31 g |4 2 I3 1 |3t 4
PLANNED PLANNED PLANNED PLANNED
ACTUAL ACTUAL ACTUAL” ! ACTUA
SOLAR 37 12 6 9 6 7 38 7
PLANNED PLANNED PLANNED PLANNED]” PLANNED
ACTUAL ACTUAL ACTUAL | ACTUAL ACTUAL
COAL 3 o} 8 0 o lo 1 .
PLANNED PLANNED PLANNED] ~~ PLANNED |/ PLANNED
ACTUAL ACTUAL ACTUAL ACTUAL ACTUA
PETROLEUM 1 2 7 ) | 1 2 2 12 4
: PLANNED PLANNED PLANNED] ~ PLANNED | ~PLANNED
: ACTUAL ACTUAL _~~ |ACTUAL ACTUAL ACTUA
VIND ] of o ] o 0 |0 0
PLANNED| ~PLANNED PLANNED |~ PLANNED
) ACTUAL ACTUAL ACTUAL ACTUAL
GEO-THERMAL 0 0 0 ) 0 110 )
PLANNE PLANNED LANNED LANNED
[ ACTUAL ACTUAL ACTUAL ACTUAL
NUCLEAR 1 5 5 ] 0 0] 2 2
: PLANNED PLANNED PLANNED) _~PLANNED
CONSTRUCTION  PCTUAL ACTUAL ACTUAL ACTUAL ACTUA
ENERGY 2 o2 1 Jo o0 11 0 15 1
PLANNED PLANNED PLANNED ~~ PLANNED | ~/PLANNED
APPLIED ENERGY | ACTUAL ACTUAL ACTUAL ACTUAL /| ACTUAL .//
TECHNOLOGY 5 ) 12
(COMBINATION OF
WIND, SOLAR, h 5 2 13
GEO-THERMAL , -
AND NUCLEAR) PLANNED | /” PLANNED PLANNED |/ PLANNED PLANNED
. ACTUAL ACTUAL ACTUAL ACTUAL ACTUA
If{“t'ﬂggafﬂ 81 _~"32) 32 _~16 | 10,12 |91 17 | 216777
. ALL Rb LANNED LANNED PLANNED PLAINED, PLANNED

xCredit courses, as a category, are single course of ferings in non-energy

related degree programs,
x%Certificate programs are credit courses in energy fields less than 2 years

in durarion. g .
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Table II indicates operational two-year degree
programs by energy field that are currently
operational. Generally, the coal and petroleum
degree programs have been well-established in the
academic institutions surveyed. The solar, con-
servation, and nuclear degree programs are

relatively new to the higher education community.

Source: American Association of Community and
Junior Colleges, December, 1978.
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TABLE 11,
OPERATIONAL TWO-YEAR DEGREE PROGRAMS
BY ENERGY FIELD
FIELD INSTITUTION DEGREE
conservation|Brevard Comunity College, Florida .S.

"Solar

Coal

Petroleum

Nuclear -

Construction
Energy

Applied
Energy

. Technology
(wind,solar,
geo~thermal,
and nuclear)

dood-Chip
Burning
Technology

Charles S. Mott Community College, Hichigan
North Carolina®
Clark Technical College, Ohlo

Mississippl County Community College, Arkansas
Cerro Coso College, California

Scott Community College, lowa

Charles S. Mott Community College, Michigan
Central Texas College, Texas

Navarro College, Texas

Parkersburg Community College, West Viginia

Kenal Peninsula Community College, Alaska
Lees Junior College, Kentucky
Roane State Community College, Tennessee
College of Eastern Utah, Utah

Mt, Empire Community College, Virginia

West Virginia Northern Community College, Vest Vi

Casper College, Wyoming

Kenmaj Peninsula Community College, Alaska
Tanana Valley Community College, Alaska
Diablo Valley, California

Taft College, California

schoolcraft College, Michigan

Casper College, Wyoming

Lincoln Trail College, 11linois -

Chabot College, California
Central Florida Comaunity
North Carolina*
Central Virginia Comnunity College, Virginia

College, Florida

Olney Central College, i11linois

Kenai Peninsula Comunity College, Alaska

Paul Smith's College, New York

#information
participating institution not named,

rginla

>r>>
ND>nw
w

*

L ]
[74]
.

a
W
.

>>>.>>>>
D> LHANDND

L]
vr,
L]

L]
w.
*
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(7]
.

A.A.S.

N/A

>upplicd by state community college board.
Source:AACJC,

Dec. 1978.



Geographical Distribution of Petroleum Engineering Programs

States Credit Courses Degree Programs Certificate Non=Credit Community Services
Alaska 23 1A

Arkansas 1a 1A
California 2A

Colorado 1p 1p

Illinois 1p

Minnesota 1a

Montana 1A

New Jersey 1p

South Carolina 1p

Texas 1A

Wyoming ia

A = Actual
Total Actual:

Total Planned:

P = Planned

Credit Courses
Degree Programs
Certificate
Non-Credit
Community Service

Degree Programs
Certificate
Non-Credit

Total:

[
O\I NHEN HHEHEHEON

-68..
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Table 111,
Supply: Students Enrolled (Spring 1978)
in Energy-Related Programs and Faculty Employed
Credit Degree Certificates Cocmmunity
Courses Programs Service
Conservation
Students 939 170 680 Ley7
Faculty 1 15.5 b b L7
t:Non-respondents /107 /7 /107
Solar
Students 1317 709 : 172 3314
Faculty 21.5 9 9 37
tNon-respondents /%7 N7 197
Coal
Students 18 1040
Faculty N/A/ 23
#Non-respondents Yavi
Petroleum
Students 207 87 , 526
Faculty 9.5 3 15
“Non-respondents Yava .
Nuclear
Students 30 216 100
Faculty } 3 L
*Non~resporuents : -
All Gthers
Students 58 90
Faculty 1 . 5
. *Non-respondents /N7 /27 127
Totals
Students 2362 2342 939 8677
Faculty 4o 54.5 16 105

*Note: MNon-respondents are institutions that indicated programs offerings but
did not provide student enrol iment or faculty data,

Source: AACJC, December 1978.
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Nearly every respondent stressed the need for cold.
hard data on the demand-side for energy technicians.
There was nc response from the following states:
Delaware, District of Columbia, Georgia, Hawaii,
Idaho, Louisiana, New Mexico, New Hampshire, and
Rhode Island. Lack of response is understandable
in view of the fact that none of the above states

have extensive Community College systems.

Response rates from the other states were as follows:
-Alabama 6% Nebraska 82%
Alaska 29% New Jersey 33%
Arizona 43% New York 38%
Arkansas 27% Nevada 25%
California 26% North Carolina. 42%
Colorado 50% North Dakota 60%
Connecticut 29¢  Ohio 43%
Florida 38% Oklahoma 20%
Illinois 37% Oregon 23%
Indiana 50% Pennsylvania 40%
Iowa 42% South Carolina 18%
Kansas 27% South Dakota 100%
Kentucky 12% Tennessee 35%
Maine 50% Texas 36%
Maryland 38% Utah 25%
Massachusetts 28% Vexrmont 25%
Michigan 40% Virginia 39%
Minnesota 30% Washington 9%
Mississippi 15% West Virainia 50%
Missouri 24% Wisconsin 11%
Montana ' 67% Wyoming 29%

Puerto Rico 11%

29/Hamilton, Bette Everett, A Survey of Enerqy
Programs In Two-Year Colleges and Technical
Institutes, December 1978.

(29)
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B. U.S. Government Sponsored Programs

l.

National Laboratories

National Laboratories have a long history of coop-

eration with universities in education and research

programs.

The laboratory's primary objectives in their univer-
sity cooperafive research and training is to help
assure an adequate supply of manpower in the various

science and engineering disciplines.

Statistical Data on the types of program offerings,
numbers of enrolles, etc. can only be obtained by
conducting a very comprehensive survey of the edu-
cational institutions having contracts with the
more than 15 DOE laboratories for research and

development .a energy-related areas.

C. Private Industry

1.

Private Corporations

In-service program information not suffici:ntly

available for inclusion in this report.

Other Private Institutions or Foundations

In-service program information not sufficiently

available for inclusion in this report.
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1. Expansion of Foreign Student Enrollment

Currently, 132,760 foreign students are studying in

the United States.

56% - Undergraduate
43% - Graduate
24% - Engineering
Table 1
TWO YEAR FOUR YEAR
Percentage Percentage
Number  of 37,446 . Number  of 198,083
Miami-Dade Community College 3,436 9.2 University of Southern California 3,180 1.8
Montgomery College, Rockville 1,149 a1 Unlversity of Wisconsin, Madison 2,345 1.2
Northern Virginia Community College 875 23 Indiana University. Bloomington 2,244 11
Oscar Rose Junior College 660 1.8 University of Michigan, Ann Arbor 2,033 1.0
Pima Community Coliege 647 1.7 Howatd University 1,884 1.0
El Camino College 842 1.7 University of Washington 1.840 0.9
Central YMCA Community College 600 1.6 Harvard University 1,829 0.9
San Jacinto Coliege 490 1.3 Unlversity of Texas, Austin 1,805 0.9
Oklahoma City Southwestern College 463 1.2 Unlversity of Houston, Main Campus 1,789 09
Santa Ana Coliege 439 1.2 Now York Univorsity 1,711 0.9
TOTAL 9,421 25.1 TOTAL . 20,660 10.4
PUBLIC PRIVATE
Percentage Percentage
Numbe:  of 147,613 Number  of 87,896
Miami-Dade Community College 3.456 23 University of Southern California 3.160 3.6
University of Wisconsin, Madison 2,345 1.6 Howard University 1,884 21
Indiana University, Bloomington 2,243 1.5 Harvard University 1,829 21
University of Michigan, Ann Arbor 2,033 1.4 New York University 1.711 1.9
University of Washington 1.840 1.2 Columbia University, Main Division 1,700 1.9
Ur*versity of Texas, Auslin 1,805 1.2 George Washington University 1.645 1.9
U...versity of Houston, Main Campus 1,789 1.2 Stanford University 1,627 19
University of Minnesota, University of Pennsylvania 1,550 1.8
Minneapolis and St. Paul 1,613 1.1 Massachusetts Institute of Technology 1.477 1.7
Texas Suuthern University 1,580 1.1 American University 1.342 1.5
University of California, Berkeley 1,494 1.0
TOTAL 20,190 13.6 TOTAL 17,945 20.4

Table 1 lists the Ten Institutions most populated

by Foreign Students.

Source: OPEN DOORS,

1977-78,

NATIONAL EDUCATION.

INSTITUTE OF INTER~
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Table 2 notes that the OPEC nations sent 31.2%
of all the foreign students to the U.S., in 1971,

they sent 12.4%.

Table 2
Foreign Students From .
Organization of Petroleum Exporling Countri
(OPEC)

1971/72 1976/77 1977/78
Algeria 47 770 1.680
Ecuador 468 710 800
Gabon . 2
Indonesia 583 1.090 1.820
Iran 6,365 23,310 36.220
Iraq 268 720 1,190
Kuwait 406 1.240 1,810
Libya 494 1.610 2,090
Nigeria 2,894 11,870 13,510
Qatar 36 200 180
Saudt Arabia 821 4,590 6,560
U.AEE. 5 180 270
Venezuela 1,703 5,750 7.420
OPEC Total ' 14,090 52,040 73,550
Total Foreign
Student Enrollment 114,024 203,068 235,509 :
OPEC as a % of '
World Total 124% 25.6% 31.2%

Source: OPLN DOORS, 1977-78, INSTITUTE OF INTER-.
NATIONAL EDUCATION.

Obviously those institutions listed in Table 1

can expand their enrollment of foreign students,

particularly colleges and universities located

where more than 20% of foreign students reside.

A previous survey of educational institutions notes
that the following institutions expressed a desire

to expand their for2ign student enrollments.
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-~ Catholic University

-~ PFlorida Institute of Technology

-- Georgia Institute of Technology

-- University of North Carolina

-- University of Pennsylvania

-~ Rice University

-~ Southern Methodist

-- State University of New York (Stonybrook)

-- Texas A and M

Curriculum Development

Several colleges and universities have the
dapability of developing short term courses,
curricula, research projects'and specialized
industry training designed to meet the needs of

students from developing countries.

However, in order to proceed, grant money is needed
to conduct feasibility studies and run pilot courses.
Several institutions that are presently offering
Workshops, Seminars and Short-Term Courses in
response to academic public and private requests are:
-~ University of Akron

—— University of Alabama

-~ Auburn University

-- California Institute of Technology

-- Cetholic University



-46-

Colorado School of Mines

University of Delaware

Embry Riddle Aerospace Institute

George Washington University

Georgia Institute of Technology

University of Illinois at Chicago Circle
Loyola University

Midlands Technical College Education Center
Norwalk State Technical College

Rogse-Hulman Institute of Technology

St. Peterburg Jr. College
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3. Evaluation of Programs

Top Ten Universities

(Rating: American Council on Education

Massachusetts Institute

Enrollments/D

)(30)

egrees Granted(31)

1,853

of Technologyl
Stanford University2 1,660
California Institufe

of Technology2 360
Universitylof Caiifornia

(Berkeley)2 1,467
University of Michigan2 1,045
University of Minnesota? 639
Brown University2 77
Howard University2 137

. University of Illinogis

at Chicago Circle 396

Purdue University?2 1,131

30/

31/

FaIl, I97%)

517
847

152

158
494
189
.27

41

50
427

Roose, Kenneth D. & Andersen, Charles J., Rating of
Graduate Schools and Programs, American Council

on Education, 1971.

Engineering Education, March 1979, American Society
for Engineering Education.

lyaster's only.

2Master's, Professional and Doctorate.
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F.National Trends

In the fall of 1975, the United States formally proposed
the establishment of an International Energy Institute

to help developing countries solve their problems. (32)

It was suggested that the institute bg stafféd by
experts drawn from government, industry and academic
life in both industrial :ed and developing countries in
order to provide training for local and regional tech-

nicians or specialists in energy problems.

No significant move was made to implement any of the
earlier recommendations, and the most recent proposal

is still a matter of discussion within the U.S. Govern-
ment. It is therefore timely, the panel believes, to
emphasize the necessity for decéntralizing not only the
power supply systems, but also the proposed International
Energy Institute. This decentralization is essential

if a country is to take advantage of alternative tech-
nologies for exploiting renewable energy resources.

An International Energy Institute would undoubtedly
serve a valuable function as a "central point of contact"
for coordination of research, energy-policy studies,

analysis of energy systems, and training of developing

32/Energy For Rural Development, Ad Hoc Panel of the
Advisory Cormittee on Technology Innovation, National
Academy of Sciences, Washington, D.C. 1976.
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country personnel in these and energy management
(33)

skills.

Administration of Energy Education

Energy education must be distinguished from the pro-
motion of program missions within the Department of

Energy. To accomplish this, an Energy Education

Office should be established, administratively separate

from DOE mission-oriented:programs. It might be
located within DOE, or in another agency, such as the
Office of Education or the National Science Foundation.
All energy education materials and programs should be

prepared outside mission-oriented entities of government

or industry.

Energy education should be directed at increasing public
understanding of energy choices in their broadest con-
text. Thus, education must place factual information
within the perspectives given by contextual information
about the economic, social, er.vironmental, political,
international, ethical, and other issues and forces

which shape policy and determine the ultimate effects

of energy decisions.

33/Kissinger, Henry. 1975. Global consensus and economic
development Speech before the United Nations General
Assembly, Seventh Special Session, September 1, Washington,
' D.C., U.S. Department of State, Bureau of Public Affairs,
Office of Media Services.

st
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The national energy education effort must also attend

all major technical and policy options, specifically
including all technologies to which substantial federal
commitment is being made. The national effort must
attend to both national issues and regional-local
questions, giving equitable emphasis to all the various

types of local and regional energy concerns.

Affiliation of Attendees: (34)
Educators 44% Public Interest 5%
Industry 15% Labor 2%
Government  11% Unidentified - 21

In 1977-78, foreign student enrollments in U.S. insti-
‘tutions of higher education totalled 235,509 -- 283 of
those enrolled are in engineering programs. (35)
However, the total number of foreign students studying
in the U.S. topped 200,000 for the first time, riéing
rapidly over the past three years. In 1976—77, engine-
ering, agriculture, and the natgral and life sciences
accounted for 24.1%, 3.2% and 11l.3% respectively of all
foreign student enrollments. There has been an in-
créasing number of students enrolling in two year as

opposed to four year curricula.(36)

34/Education, paper prepared by the Public Energy Educa-
tion Task Force, '‘presented at the National Energy, Educa-
tion, Business and Labor Conference, Washington, D.C.,

January, 1979. .

35/0pEN DOORS: 1977-1978, Institute For International
Education, Washington, D.C. 1979.

36/phe Role of U.S. Universities In Science And Techno-
logy For Development: Mechanisms and Policy Options,
Washington University, 197,
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SUMMARY

Objectives

The purpose of this report was to summarize existing
information on energy training programs currently
offered in the United States, which are available

for students from developing countries.

Methodology

The objective was achieved by an examination of
previous energy-related education surveys, discussions
with government agencies, educational institutions and
professional societies, including a review of existing
statistical data in the fields of engineering and

management.
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Conclusions

One of the prominent movements in American education today
is the globalization of education. Implied in this movement
is the belief that the effectiveness of a mutually beneficial
and supportive international relationship depends, in large
measure, on the quality, quantity, and accessibility of this
nation's educational system to international students. The
kinds and scope of programs available to the international
community is inherently linked to the increasing emphasis on
the development of new energy sources and the effective
utilization of current energy sources in the United States
and abroad. Additionally, developed countries are more
cognizant of the fact that they cannot afford the luxury of
ignoring the educational/energy needs in less developed

countries.

Ideally, Federal activities should be designed to encourage
expansion of management and delivery of energy education
programs and technical assistance to pre-/post-occupational
students in developing countries. This nation's educational
policymakers should endeavor to identify current and future
issues in the area of energy education and then determine
whether -- and to what extent -- programs are being designed
to address the existing and future needs of developing

countries.
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APPENDIX I

ENGINEERING MANPOWER SURVEY



Academic Survey

Question 1l:

-54-
Society of Petroleum Engineers of AIME

Engineering Manpower Survey

Year-End Total, Petroleum Engineering Graduates,

U.S. National or Equivalent

Type of {1973 ['73 - '74 |1974| '74 - '75 1975 | '75 - '76 11976
Graduate Ab. 2 Ab, 2 Ab. %
BS 247 1l .80 249 | -11 [4.062 238 50 [21.0 288
MS 27 7 25.9 34 112,94 35 -1 2.9 34
Total 274 9 3.28 2831 -10 |} 3.66 273 49 117.9 322
' Total Average
'76 - ‘77 1977 1973-1977 Annual
Ab. % Ab, % Ab. |3
BS 72 | 25.0. 360 113 45.7 22.619.1
MS 8 | 23.5 42 15 {55.5 3 11..
Total 80 | 24.8 402 128 146.7 }25.6 9.3
Response Rate: 20 of 24 departments of petroleum engineering -- 83.33%
Note: of the 20 respondents, 2 do not have graduate degree programs.
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NEW ENTRANTS INTO PETROLEUM ENGINEERING

Source
Year SPE2 EJcP NCESS egcpd
1973 .
BS 247 328 307
MS 27 . 95 58
Total 274 423 365
1974
BS 249 299 307
MS 34 60 : 58
Total 283 359 365
1975 ‘
BS 238 309 307
MS 35 76 : 58
Total 273 385 365
1576 ,
BS 288 359 260
MS 34 98 50
Total 322 457 310
1977 :
BS 360 : 220 . 661
MS 42 50
Total 402 270
1978
BS - 567 270 ’ 766
MS 54 L : 50
Total 621 , : 310
1979 _ S
BS ' 699 290 1010
MS © 69 50
Total 768 340
1980
BS 731 310 - 1027
MS 77 50
Total 808 360
1981
BS 752
MS 88
Total 840
1982
BS 728
MS. 91
Total 819

. Society of Petroleum Engineers, Survey of 20 schools.
. Engineering Manpower Commission, Engineers Joint Council,

Survey of 289 schools.
c. National Center for Educational Statistics projected 1973-1974

reported as averace 1970-75.
d. Projected from EJC enrollments reported for Fall 1976, assump-
tion that all enrollees graduate.

o w
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Society of Petroleum Engineers of AIME

Engineering Manpower Survey

SUPVEY SAMPLE SIZE

Type of Company

Major Integrated
Independent
Gas Transmission/Producing

Service

RATE OF RETURN

Type of Comp;ny
Major Integrated
Independent
Gas Transmission/Producing

Service

Number of'gompapies
Sent Questionnaire
28
11
15
17

Number of Companies
Responding To Questionnaire

24
8
10

Return
85.71
72,72
66.66
35.29
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- APPENDIX II

LISTING OF EDUCATICNAL INSTITUTIONS
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EXISTING PROGRAMS

Biomass (Biochemistry)

Auburn U, ....0e....Alabama

Bard College........New York
California, . of

Berkeley, Davis,
Riverside).........California
California State Poly

Coll., (San Luis
Obispo)eeceseses...California
California State U. (Los
Angeles)...........California
Canisius Coll.......New York
Chicago, U. of......Illinois

City Coll...........New York
Colgate U. .........New York
Colorado Coll. .....Colorado
Cornell U. ......:...New York
Georgia, U. of......Georgia
Harvard U. .........Massachusetts
Idaho, U. of........Idaho

Iowa State U, ......Iowa

Kansas, U. of.......Kansas

Kansas State U. ....Kansas
Louisiana State U. .Louisiana
Maine, U. of........Maine
Maryland, U. of.....Maryland
Massachusetts, U. of Massachusetts
Michigan State U. ..Michigan
Mills Coll. ........California
Mt. Holyoke.........Massachusetts
Nebraska, U. of.....lNebraska

New Hampshire, [I. of New Hampshire
Oberlin Coll. ......Ohio

Ohio State U. ......0Ohio

Oklahoma State U. ..Oklahoma
Pennsylvania, U. of.Pennsylvania
Pennsylvania State

Ui seeeseesssesoes.Pennsylvania
Purdue U. «vves0.....Indiana

Rice U. vvsveeees...TEXES

Saint Leo. Coll. ..cesvseessssss.Florida
Smith College....es.s......Massachusetts
Southern Cornecticut State
College.ceserssocnesesesssss.Connecticut
St. Proccpius College.e.ees.....Illinois
Tennessee State U. ceceseseeeq.Tennessee
TeXas AGM.cceeesoocscosososescsessesslXas
Vassar College.ceseieessssssess.New York
Virginia Poly Tech. Inst. ......Virginia
Washington State U. ..........Washington
Wheaton Coll. ....-e.......Massachusetts
Wisconsin, U. of (Madison).....Wisconsin
Wyoming, U. Ofccceeccecccoaases. HWyoming
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EXTISTING PROGRAMS

California, U. of

(Berkeley) cececesessess.s.California
Eastern I1linois U. ..ee.....I1linois
George Washington U. ........District of Columbia
New Mexico, U. Of c.ceeces...New Mexico
New YOXK Us ceceeceecesssess New York
Pennsylvania, U. of .........Pennsylvania
Pittsburgh, U. of ...........Pennsylvania
Poly. Inst. of New York .....New York
Pomona State College ........California
Washington, U. of «eeve.e....Washington
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EXISTING PROGRAMS

Engineering (Electrical)

Air Force Inst. of Tech....Ohio
Akron, U. of...ceeeesese...0Ohio
Alabama, U. of at U. ....Alabama
Alaska, U. of...cceese...Alaska
Arizona, U. of.cvveev....Arizona
Arizona State U, ........Arizona
Arkancas, U. of..........Arkansas
Auburn U. ¢..ceeseeseess.Auburn
Bradley.eeeeecsesessesss.Illinodis
Bridgeport, U. of....Connecticut
Brigham Young U. ..........Utah
Brooklyn Poly Inst. .....New York
BrOWN...ecoseoeees..Rhode Island
Bucknell............Pennsylvania
california, U. of

(Berkeley, Davis, Irvine, Santa

Barbara)..........California
California State Poly. Coll.

(San Luis Obispo, ‘

Pomona).eseeeses..California
California State U. (Chico,
Fresno, Long Beach, Sacramento,

San Diego, San Jose)..California
Carnegie-Mellon U. ..Pennsylvania
Case Western Reserve U. ...Ohio
Catholic U. ....District of

Columbia
Christian Bros. Coll. ..Tennessee
Cincinnati, U. of..........0Ohio
City College..evsvss....New York
Clarkson Coll. of.......New York
ClemsOn...«.«.....South Carolina
Cleveland State U, ........0Ohio
Colorado, U. of.........Colorado
Colorado State U. ......Colorado
Columbia..eeeeevseee....New York
Connecticut, U. of...Connnecticut
Cooper Union............New York
Cornell..,.....cce0s.....New York
Dayton, U. of....ces0e.....0hi0
Delaware, U. of.........Delaware
Denver, U. ofceveves....Colorado
Detroit, U. of..........Michigan
Drexel U. .evvves....Pennsylvania
Duke..v.eesessee..North Carolina
Evansville, U. of.......Indiana
Fairleigh Dickinson....New Jersey
Florida, U. of.c.veves....Florida
Florida Inst. of Tech. ..Florida
GannoN...........s .. .Pennsylvania
Geo. Washington U. ..District of
Colubmia

Georgia Inst. of Tech. ....Georgia
Hartford, U. of.....cc..s..Connecticut
Hawaii, U. ofceeeececeess.Hawail
Houston, U. of.eeeveeese...TeXxas
Howard U. ........District of Columbia
Idaho, U. ofcvceceeeeececss.Indiana
Illinois, U. of...ccetevee.Il)inois
Il1linois Inst. of Tech. ...Illinodis
Towa, U. ofcvcvevecensesssIOWa
Jowa State U. ceeeceesssss.lOwWa
Johns Hopkins......c..e....Maryland
Kansas, U. Of.ccecevseesss.Kansas
Kansas State U, ..¢s00.....Kansas
Kentucky, U. of..cceeeeee...Kentucky
Lafayette.cescoesccecessssq.Penngylvania
Lamar U. cecerencscsescesssl@Xas
Lehighieeeececsensaccasess.Penngylvania
Louisiana State U. ........Louisiana
Louisiana Tech. U. ¢¢e.....Louisiana
Louisville, U. of..........Kentucky
Lowell Tech. Inst. ........Massachusetts
Loyola U. ..eeesssssesessssCalifornia
Maine, U. of...cvceveeee.. .Maine
Manhattan...eceececeecscss. .New York
Marquette..coeecescssssess .Wisconsin
Maryland, U. of............Maryland
Massachusetts, U. of at
Amherst..ccceeeeeeeceess s . Massachusetts
Massachusetts Inst. of
Tech. ceceseaencesseaeess.Massachusetts
Memphis State U. ..........Tennessee
Merrimack Coll. ...........Massachusetts
Miami, U, ofccccveveseesso.Florida
Michigan, U. of............Michigan
Michigan State U. .........Michigan
Michigan Tech. U. .........Michigan
Minnesota, U. of...........Minnesota
Mississippi, U. of.........Mississippi
Mississippi State U. ......Mississippi
Missouri, U. of (Columbia
R011a)eeeeceseosassesesss Missouri
Montana State U. ..........Montana
Nebraska, U, of at Lincoln..Nebraska
Nevada, U. ofecveeeee......Nevada
New Hampshire, U. of.......New Hampshire
New Mexico, U. of..........New Mexico
New Mexico State U. .......New Mexico
New York U. ceeceeeccecess..New York
Newark Coll. of Engrg. ....New Jersey
North Carolina A&T State U. North Carolirn
North Carolina State U.
(Raleigh)..ccveeaeseess...North Carolina
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Engineering (Electrical) - continued...

North Dakota, U. of..North Dakota
North Dakota State...North Dakota
Northeastern........Massachusetts
Northwestern U. .........Illinois
Norwiche.ceeecesseoensees.Vermont
Notre Dame, U. of.........Indiana
Ohio Northern....ceeeeceessq..0hio
Ohio State U. ¢eccesseesssss.Ohio
Ohio U. sveevrecsscseseaseassss.Ohio
Oklahoma, U. of..cseee...0klahoma
Oklahoma State U. .......0klahoma
Oregon State U. sceesseeqq.0regon
Pacific, Coll. of: the..California
Pennsylvania, U. of..Pennsylvania
Pennsylvania State U.Pennsylvania
Pittsburgh, U. of....Pennsylvania
Pratt.ccccccessescceeess.New York
Princeton..ccees.......New Jersey
Puerto Rico, U. of....Puerto Rico
Purdue..ccceeeccececcecees.Indiana
Rensselaer Poly. Tech. ..New York
Rhode Island, U. of..Rhode Island
Rice U. veeevecatscecasesessl€XaS
Rochester, U. of.........New York
Rose-Hulman Inst. of

Tech. cceeeeesscesssssss.Indiana
RUtBErS.cseesseesesss..New Jersey
Santa Clara, U. of.....California
Seattle U. «vveesse....Washington
South Carolina, U.

Ofseeeeeveasnesss.South Carolina
South Dakota Sch. of

Mines...cese0e0000..50uth Dakota
South Dakota State U.South Dakota
Southeastern

Massachusetts U. ..Massachusetts
Southern California U.

of....
Southern Illinois U.

(Carbondale)..eeevees...I1linois
Southern Methodist..........Texas
Southern U. .¢¢.ese.....Lousiania
Southwestern Lousiania,

U, 0fceeeeveanseseens..Loulsiana
St. Louis U. veeeseess.sMissouri
Stanford....¢eevess....California
State U. of New York

(Buffalo)..ceoesesseess.New York
Syracuse U. .eeceesss....New York
Tennessee, U. of........Tennessee
Tennessee Tech. U. .....Tennessee
Texas, U. of Arlington,

Austin, El Paso)...........Texas
Texas A&L U. ceeceesssesssoslOXas
Texas AGM...vecvevearaseessT@XaS

.California

Texas TeCh. Ue cececsccsacacssssssTeXas

: TOledO, U. ofo.t-c.c..’o......aoo..lohio

TuftBeceeceosasscssesssss Massachusetts
Tulaneesececsccssesesasssesss.Louisiana
Tulsa, U. Ofcececcccesceacssses.Oklahoma
Tuskagee INSt. .ecceseessssssss.Alabama
UnioNesecessscsasssesscsrassss .New York
U.S. Air Force Acad. ..........Colorado
U.S. Naval Acad. ecceeeesssess.Maryland
U.S. Naval Postgraduate Sch. California
Utah, U. OfceccrcececsscsccseseeessUtah
Utah State U. seeseeccecccsseaceses Utah
Valparaiso U. sceeececeseessecss..Indiana
Vanderbilt...cece000000e......Tennessee
Vermont, U. Of ...vceeecescssss.Vermont
Villanova...ececcseeeesseq..Penngylvania
Virginia, U. of.cvcevecenceses.Virginia
Virginia Poly. Inst. ...e.0.....Virginia
Washington, U. of............Washington
Washington State U. .........Washington
Washington U. ceeecosecesessse Missouri
Wayne State U. ...coceeee...Mississippi
West Virginia Inst. of

Teche cceveescacsessseesWest Virginia
West Virginia U, .........West Virginia
Western New England Coll. Massachusetts
Wichita State U. ccescevecsessos.Kansas
Wisconsin, U. of (Madison,

Milwaukee) scceeecececsssesss Wisconsin
Worcester Poly. Inst. ....Massachusetts
Wyoming, U. of..c.ccevececeecees .Wyoming
Youngstown State U. ssescesssseess.0hio
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EXISTING PROGRAMS

Engineering (Mechanical)

Akron, U. of........0Ohio
Alabama, U. of......Alabama
Arizona, U. of......Arizona
Arizona State U. ...Arizona
Arkansas, U. of.....Arkansas
Auburn U. ..........Alabama
Bradley..cesesee....Illinois
Bridgeport, U. of...Connecticut
Brigham Young U. ...Utah
Brooklyn Poly Inst..New York
Brown...........Rhode Island
Bucknell........Pennsylvania
California U. of
(Berkeley, Davis, S~ %a
Barbara)......Cal :crnia
California State Poiy U.
(San Luis Obispo and
Pomona........California
California State U. (Long

Beach, Chico, Fresno,

Sacramento, San Diego,

San Jose)......California
Carnegie-Mellon U. .Pennsylvania
Case Western Reserve U..Ohio
Catholic U. ...District of

Columbia
Christian Brothers

College.......Tennessee
Cincinnati, U. of...Ohio
City College........New York
Clarkson College of

Technology.........New York
Clemson......South Carolina
Cleveland State U. ..Ohio
Colorado, U. of...Colorado
Colorado State U. Colorado
Columbia.....ev.....New York
Connecticut, U.

Ofceessesssesss.Connecticut
Cooper Union........New York
Cornell.............New York
Dayton, U. of.......Ohio
Delaware, U. of.....Delaware
Denver, U. of.....Colorado
Detroit, U. of....Michigan
Drexel U. .....Pennsylvania
Duke........North Carolina
Evansville, U. of..Indiana
Fairleigh

Dickinson.....New Jersey

Florida, U. of........Florida
GanNON....«.++0+0+.Pennsylvania
George Washington :

U. veeeoees.o.District of Columbia
Georgia Inst. of Tech...Georgia
Hartford, U. of........Connecticut
Hawaii, U. of.......Hawail
Houston, U. of......Texas
Howard U......District of Columbia
Idaho, U. of........Idaho
I1linois, U. of.....Illinois
Illinois Inst. of Tech..Illinois
Iowa, U. of....cc...I0wWa
Iowa State U, ......Iowa
Kansas, U. of.......Kansas
Kansas State U. ....Kansas
Kentucky, U. of.....Kentucky
Lafayette...........Pennsylvania
Lehigh.....cv0ss.....Penngylvania
Louisiana State U. .Louisiana
Louisiana Tech. U. .Louisiand
Louisville, U. of ..Kentucky
Lowell Tech. Inst. .Massachusetts
Loyola U. ..........California
Maine, U. of........Maine
Manhattan College...New York
Marquette...........Wisconsin
Maryland, U. of.....Maryland
Massachusetts, U.

of.................Massachusetts
Massachusetts Inst.

of Tech. «ceee.....Massachusetts
Miami, U. of........Florida
Michigan, U. of.....Michigan
Michigan State U. ..Michigan
Michigan Tech. U. ..Michigan
Minnesota, U. of....Minnesota
Mississippi, U. of..Mississippi
Mississippi State U.Mississippi
Missouri, U. of

(Columbia, Rolla)..Missouri
Montana State U. ...Montana
Nebraska, U. of

(Lincoln).......:..Nebraska
Nevada, U. of.......Nevada
New Hampshire, U. of.New Hampshire
New Haven, U. of....Connecticut
New Mexico, U. of...New Mexico
New Mexico State U. .New Mexico
New York U. .........New York
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Engineering (Mechanical) - continued...

Newark Coll. of
Engineering........New Jersey
North Carolina A&T

State U. ........North Carolina
North Carolina State U. '
(Raleigh)........North Carolina
North Dakota, U. of..North Dakota
North Dakota State U. .North Dakota
Northeastern......Massachusetts
Northwestern......Illinois
Norwich...........Vermont
Notre Dame, U. of...Indiana
Ohio Northern........Ohio
Ohio State U. .......Ohio
Ohio U. .eccevvueseesOhio
Oklahoma, U. of......0Oklahoma
Oklahoma State U. ...Oklahoma
Oregon State U. .....0Oregon
Pennsylvania, U. of..Pennsylvania
Pennsylvania State U. Pennsylvania
Pittsburgh, U. of....Pennsylvania
Pratt..e.eenceeesee..New York
Princeton............New Jersey
Puerto Rico, U. of...Puerto Ricc
Purdue€..c.ecceeesess.-Indiana
Rensselaer Poly Inst. ..New York
Rhode Island,U. of...Rhode Island
Rice U. teevveeassso.Texas
Rochester, U. of.....New York
Rochester Inst. of

Tech. ¢ceevoeeesesss..New York
Rose Hulman Inst. of

Tech. cceeeesesssee.Indiana
Rutgers..cessees-.e. .New Jursey
Santa Clara, U. of...California
Seattle U. .¢¢¢es....Washington
South Carolina, U.
of..........South Carolina
South Dakota Schl of
Mines.......South Dakota
South Dakota State

U. ..eceee..South Dakota
Southeastern Massachusetts

U. ¢eee.....Massachusetts

Southern California
" of..........California

Southern Methodist..Texas
Southern U. ......Louisiana
Southwestern Louisiana,

U. of.........Louisiana
Stanford.......California

State U. of New

York (Buffalo).New York

Syracuse U. ....New York

Tennessee, U. of........Tennessee
Tennessee Tech. U. .....Tennessee
Texas, U. of (Arlington,

Austin, El Paso).......Texas
Texas AlMecieceeeseeesq . TEXa8
Texas Tech. U. .cecc....Texas
Toledo, U. 0f.ceeeeess..0Ohio
Tri-State College.......Indiana
TuftS.ceaesceesesass Magsachusetts
Tulan@..eeeceeeessess Louisiana

‘Tulsa, U. of.........Oklahoma

Tuskegee Inst. ......Alabama
UnioneescsceeosseessNew York
U.S. Naval Acad. ....Maryland
U.S. Naval Post
Graduate Sch. ......California
Utah, U. 0of.cccecsseoUtah
Utah State U. .......Utah
Valparaiso U. .......Indiana
Vanderbilt...........Tennessee
Vermont, U. of.......Vermont
Villenovaeeeeee......Pennsylvania
Virgiv i, U. of......Virginia
Virginia Poly. Inst. .Virginia
Washington, U. of.....Washington
Washington State U. ..Washington
Washington U. ........Missouri
Wayne State U. .......Mississippi
West Virginia Inst. '
of Tech. ........West Virginia
West Virginia U. .West Virginia
Western New England
College..........Massachusetts
Wichita State U. .....Kansas
Wisconsin, U. of
(Madison).eeeeseas...Wisconsin
Worcester Poly. Inst. Massachusetts
Wyoming, U. of...........Wyoming
Youngstown State U. .....0Ohio
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EXISTING PROGRAMS

Geology

Alabama, U. Of ccceeeeceee.s.Alaska
Allegheny O0ll. ..cceec-e..s..Pennsylvania
Arizona, U. Of cceeeceecsssss Arizona
Arizona State U. ceeeceesessArizona
Arkansas, U. Of coeeceeeees..Arkansas
Baylor U. cccececcccracsecss.TEXAS

mstonmll- '..l....o.......mswchusetts

Bowling Green State .........Ohio
Brigham YO ceecececcescsso.Utah
"Brooklyn Coll. ..ceecessess..New York
BYOWI coceccscsccacscsesesss.RN0de Island
California, U. of (Berkeley,

Davis, Los Agneles,

Riverside, Santa Barbara)..California
California State U. (Los

Angeles, Chico, Fresno,

Humboldt, San Diego, San

Francisco, San Jose,

Northridge) .....ecses.....California

Campbell COll. .cecaeesasss...North Carolina

Case Western Reserve U. .....OhiL

City O0ll. cevececceccssssss.New York
Colorado, U. Of cceeeeeeesss.Colorado
Colorado Coll. cceeeesesesss.COlOrado
Colorado State U. .ceeeeees.s.CoOlorado

Dartmouth ceceeecscescecsss..New Hampshire

Dayton, U. of ¢ceceescesess..0hio
Dickinson C0ll. ...esees.0...Pennsylvania
Florida, U. Of ccececeseesso.FlOrida
Fork Hays Kansas State Coll..Kansas
Franklin and Marshall .......Pennsylvania
Georgia, U. Of ceceecesssss..GeOrgia
HOofstra U. cecceesesncsesess.New York
Idaho State U. cececeecseesssIdaho
Illinois, U. Of cceeeeveeees.I1linois
Indlana State U. Indlana
Towa, U. Of ceeececcecceaessIOWA

Kansas State U. .cccceeee.....Kansas

Kent State U. .c.ecceeccese..0nio
Kentucky, U. of .....cc.......Kentucky
Iamar State ..ceccecccecsees.TEXAS
Lehman Coll. ceececveccesess.New York
Iong Island U. ceececccscee . .New York
Louisiana Poly. Inst. .......Louisiana
Iouisiana State U. .ece......LOuisiana

Marshall U. ...ccoeeaccee ....West Virginia

Massachusetts, U. of .....Massachusetts
Miami, U. Of ceeesecceesss.Florida
Miami U. ecocecceccceeeseoOhio
Michigan State U. ........Michigan
Michigan U. .c.ceceseeee...Michigan
Minnesota, U. Of ¢........Minnesota
Missouri, U. Of eceeose...Missouri
Mormouth G011, eeecceceece..1linois
Montana, U, of ceceve.....Montana
Nebraska, U. of .ccc......Nebraska
Nevada, U. of ceecoee.....Nevada

New Hampshire, U. of .....New Hampshire
New Mexico, U. of ..ccc....New Mexico
New Mexico Inst. Mining

and TeCh. cecececeseeess.NeWw Mexico
New Mexico State U. ......New Mexico
North Carolina, U. of ....North Carolina
North Carolina State U. ..North Carolina
North Dakota, U. of ......Morth Dakota
Northeast ILouisiana

State ceecccccsssssesassJOUisiana
Northern Arizona U. ......Arizona
Northern Illinois U. .....I1linois
Ohio State U. ceeeeceesss.0hio
Ohio U. cececccencscseesesO1iO
Oklahama, U. of «cceee....0Oklahama
Oklahama State U. ee......Oklahoma
Oreyon State «cceceee.....Oregon
Pennsylvania, U. of ......Pennsylvania
Pennsylvania State .......Pennsylvania
Princeton U. .ceeeeesseses.New Jersey
Queens Coll. cecececeesess..New York
Rensselaer Poly. .

INSt. ccccecscasesceses.Naw York
Rhode Island, U. of ......Rhode Island
Rice U. cececesccnncesscssTEXAS
Rochester, U. of .c.e.....New York
Rutgers State .cc.eece.....New Jersey
Smith Coll. ....cec.cee...0..Massachusetts
South Carolina, U. of ....South Carolina
South Florida, U. of .....Florida
Southern California,

U. Of vececccessesseees.California
Southern Colorado

StAte cececccsccsssese..COlOrado
Southern Illinois U. .....Illinois
Southern State c¢eeeeeese..Arizona
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EXTISTING PROGRAMS

Geology - con't.

Southwestern Iouisiana, U. of ...Louisiana
St. Joseph's Coll. eccecececessc.Indiana
St. IouisS U. ceseeecssccacssnsessMissouri
Stanford c.ceecececsccccessasssss.California
State U. of New York

(Binghamton, New Paltz,

" POtSAAM) eeceossccssscscesnssesoNew York
Tample Us ceesecesscessssssessss.Pennsylvania
Tennessee, U. Of teeeeecceesses..TENNESSEE
Texas, U. of (Arlington,

Austin and El PasO) ceeeees....TEXAS
Texas DEM U, cecececccccsassessssTEXas
Texas TeChe Us ceeeccccscsersessTEXAS
Toledo, U. Of cececccecssacsessssONiO
U. Vermmont & State

Agri. Coll. ..cceceee. esessssss.Vermont
Utah, Us Of ccceeeeccncnsesesssUtah
Utah State U. ..... vessscescssesstah
Virginia Poly. Inst. «...... .....Virginia
Washington, U. of .ccececeeee....Washington
Washington State U. ...ccsee.....Washington
Wayne State U. cccceveeecesess...Michigan
West Texas State .ccececcesceees..TEXAS
West Virginia U. ....... cessssss.West Virginia
Western State Coll. .ceeeeees....Colorado
Western Washington State ........Washington
Wichita State U. ...... eseeseess.Kansas
William & Mary Coll. ..cce.......Virginia
Wisconsin, U. of (Oshkosh,

SUPErior) ceeecscsccs ceessesss.Wisconsin
Wittenberg U. ceveececssseseasss.0hio

Wyaning, U. Oof cceccecseccnsses..Wyaming
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EXTSTING PROGRAMS

California, U. of

(Berkeley) .evc.......-California
Colorado Sch. of

MINES cececcecessssess.COlOrado
Kansas, U. Of ¢cceeeee...Kansas

~ Iouisiana State U. ......Louisiana

Iouisiana Tech. U. ......louisiana
Marietta Coll. eececee...Ohio
Mississippi State U. ....Mississippi
Missouri, U. of

(Rolla) .c... eeesseeeesMisSsouri
Montana Coll. of

Nat. Science and

TeCh. cescssccesssssse.Montana
New Mexico Inst.

of Mining .eeceeeee....New Mexico
Oklahara, U. of .ceees....Oklahoma
Pennsylvania State U. ...Pennsylvania
Pittsburgh, U. of ....... Pennsylvania
Southern California,

U. Of cevecenneeesss.s.California
Southwe: L.ern

Iouisiana U. ¢ecev.....I0Ouisiana
Stanfevd ... csssrssss .Califorria
Texas, U. Of coecveeeess..TEXAS
TeXaS ASM cesecossessess.TEXaAsS
TeXas A& ecececcccsseeesTEXIS
Texas Tech. Ue covecacss.TEXAS
Tulsa, U. Of ceeeeeeses..0k'ahoma
West Virginia U. ........West Virginia

Wyaming, U. of ..........Wyaning
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EXTSTING PROGRAMS

Public Administration

Alabama, U, of..¢.vse....Alabama
American U. .........District of
Columbia

Arizona, U. of...........ArizZona
Arkansas, U. of.........Arkansas
Bernard Baruch..........New York
Boise Stat@..ecevsessesesss.idaho
Brigham Young U. ...ees.....Utah
California, U. of (Berkeley,
Irvine, Los Angeles).California
California State U. (Long

Beach, Fullerton, Chico,
Fresno, Sacrameato, San

Diego, San Francisco,

Hayward, Los Angeles)California

Cincinnati, U. of...........0hio
Colorado, U. of.........Colorado
Cornell U, ¢veceveveees....New York
Dayton, U. of.vceevveeees...0Ohio
Denver, U. 0fseveee.....Colorado
Detroit, U. of.....v....Michigan
Florida Atlantic U. .....Florida
George Washington U. District of
Columbia
Georgtown U. ........District of
Columbia
Georgia, U. of...........Georgia
Hartford, U. of......Connecticut
Harvard............Massachusetts
Houston, U. of......c.c.0...TEXAS
Illinois, U. of.ecevves..Illinois
I1linois Inst. Tech. ...Illinois
John Jay Coll. of
Criminal Justice.......New York
Kansas, U. of...cccee.q...Kansas
Louisiana State U. ....Louisiana

Maine, U. of.veeevesececsss.s.Maine
Maryland U. of.............Maryland
Miami U. ceeeeescscrccssenssssOhio
Michigan, U. of.....c......I1llinois
Michigan State U. .........I1linois
Minnesota, U. of..........Minnesota
Missouri, U. of.ceecvees.. .Missouri
New Hampshire, U. of..New Hampshire
New Haven....ecoeees-000.Connecticut
New Mexico, U. ofccee....New Mexico
New York U. vececeeseesssq.New York
North Carolina, U. of North Carolina
North Dakota, U. of....North Dakota
Ohio State U. ceeesssssseessss.Ohio
Oklahoma, U. of...css0c.....0klahoma
Pennsylvania, U. of....Pennsylvania
Pennsylvania State U. .Pennsylvania
Pittsburgh, U. of........Pittsburgh
Puerto Rico, U. of......Puerto Rico
Rhode Island, U. of....Rhode Island
Roosevelt U. ¢eevecessssss.Illinois
Southern California, U.
OfceeeeeessenecansenssssCalifornia
Southwest Missouri State...Missouri
State U. of New York
(Albany)eeceescescecescss New York
Syracuse U. cceveceeesessa.New York
Temple U. .+vseecee.....Pennsylvania
Tennessee, U. of..........Tennessee
Texas, U. of....cevececeecees.TeXaS
Texas Christian U. ...........Texas
Virginia, U. of............Virginia
Virginia Poly. Iast. ......Virginia
Washington, U. of........Washington
Wayne State......seeeee-q..Michigan
Western Michigan U. .......Michigan
Youngstown U. ...ececeseeseses.0hio
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EXISTING PROGRAMS

SOLAR

A . . c
Adams State College Cabrillo College
Adelphi University Cal. Poly. St. Uni. - San Luis Obispo
Adirondack Community College Cal. State C. - San Bernardino
Akron Main Campus, U. of : Cal. State Poly. U. - Pomona
Alabama A&M University Cal. State U. -~ Los Angeles
Alabama in Birmingham, U. California State College
Alaska Anchorage CC, U. of Cape Cod Cmty. College
Allegany Cmty. College Carl Sandburg College
American River College Carteret Technical Inst.
American Technological U. Casper College
Amheai st College Catholic U. of America
Antelope Valley College , Cayuga Co. Cmty. College
Antioch College Central Piedmont Cmty. College
Appalachian St. University Central Arkansas, U. of
Arizona State University " "Central Conn. St. College
Arizona, University of Central Methodist College
Arkansas Main Campus, U. of Central Michigan University
Atlantic, College of the Central Mo. St. University
Auburn U. at Montgomery Central Ohio Technical C.
Augsborg College Central Tech. Cmty. College

Central Texas College

Central Wesleyan College
B Central Wyoming College
Cerro Coso Cmty. College
Chabot College-iyalley Campus
Chaffey College
Charles S. Mctt Cnty. College .
Chicago State University
Chicago, University of
Cincinnati Main Campus, U. of
Citrus College
Ccity C. Chicago Loop, C.
City College: of Chicago ~ City Wide
Clackamas Cmty. College
Clark C. Cmty. College
Clark Universi’;
Clarkson College of Tech.
Clemson University
Cleveland St. Cmty. College
Coastal Carolina CC.
Coastline Cmty. College

Bakersfield College
Ball State University
Bard College
Barry College
Barton Co. Cmty. Jr. Crllege
Bemidji State U.
Benedictine College
Bismarck Jr. College
Blue Ridge Cmty, College
Boston College
Boston University
Bradley University
Brenau College
Brevard Cmty. Colleg:
Bridgewater State
Bristol Cmty. College
Brookdale Cmty. College Cochise College
Brown University

Cogsell College
Brunswick Jr. College : Colby College
Bucks County Cmty. College
Bunker Hill Cmty. College
Butte College

College of Solar Energy
Colorado Mtn. College West Cam,



C continued...

Colorado Technical College
Colo. - Colo. Springs, U. of
Colorado at Boulder, U. of
Colorado Schonl of Mines
Colorado State University
Columbia Jr. College
Columbia U. Main Division
Columbia~Green CC

Conn. Main Campus, U. of
Cornell U. Statutory C.
Cosumnes River College
Crowder College

Cuesta College

CUNY Brooklyn College

CIINY C. of Staten Island
CUNY City College

CUNY New York City CC

D

Danville Cmty. College
Partmouth College

Dayton, University of

De Anza College

DeKalb Cmty. College
Delaware Co. Cmty. College
Delaware, University of
Delgado College

Delta College

Delta State Unive.:sity
Denver North Campus, CC of
Denver Red Rocks Cam., CC of
Denver, University of
DePaul University

Des Moines Area CC.
Desert, College of the
Detroit, University of
Diablo Valley College
Dickinson College

Divine Word College

Dixie College

Drexel University

Duke University

Dundalk Cmty. College
DuPage, College of

Earlham College

Fast Carolina University
Eastern Ill. University
Eastern Michigan University
Edison Cmty. College
Emporia State University
Evergreen Valley College

F

Fairleigh Dickinson Teaneck Campus
Feather River College

Ferris State College

Ferrum College

Flathead Valley Cmty. College
Florida International U.
Florida Solar Energy Center
Florida Technological U.
Florida, University of
Foothill College

Fort Lewis College

Fort Steilacoom CC

Franklin Inst. of Boston
Fresno City College
Fullerton College

G

Georgia Inst. of Techn. Main. Camp.
Gannon College

Carden City Cmty. Je.

Gaston College

Gavolan College

Genessee Community College
George Washington University
George Williams College

Gec la, University of
Gettysburg College

Glassboro State College
Glen Oaks Cmty. College
Glendale Cmty. College
Goddard College

Governors St. University
Grand Rapids Jr. College



G continued...

Grand Valley St. Colleges
Grayson Co. Jr. College
Greenville College
Greenville Tech. College
Guam University of

Gus1f Coast Cmty. College
Gustavus Adolphus College

H

Hall Institute

Hamilton College )
Hartford Community College
Hartford Graduate Center
Harvard University

Harvey Mudd College
Hastings College

Hawaii at Manoa, U. of
Hawaii Honolulu CC, U. of
Hawaii Kauai CC, U. of
Hinds Jr. College
Horry-Georgetown Tech. C.
Houston Baptist University
Howard University

Humboldt State U.
Huntington College

Idaho State University

Idaho, University of

I11. Chicago Circle, U. of
I11, Estn. CC Olney Cen. C.
I11. Estn. Lincoln Trail C.
I11. Urbana Campus, U. of
I1linois Central College
Illinois State University
Ind. Voc. Tech. C - Evansville
Ind. Voc. Tech. ~ Sellersburg
Ind. - Purdue U. - Lafayette
Indiana U. of Pennsylvania
Ind. Voc. Tech. College-NW
Iowa State U. Sci. & Tech.
Iowa, University of
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J

Jackson Community College
John A. Logan College
Jordan College

K

. Kankakee Cmty. College

Kansas Main Campus, U. of
Kansas St. U. Agr. & App. Sci.
Kansas Technical Inst.

Kent State U. Main Campus
Kentucky, University of
Keystone Jr. College

Kirkwood Cmty. College
Kutztown State College

La Verne College

Lakeland Cmty. College
Liakewood Cmty- College
Lansing Cmty. College
Laramie Co. Cmty. College
Lawrence Inst. Technology
Lawrence University

Lee College

Lehigh Co. Cmty. College
Lewis University
Linn-Benton Cmty. College
Loma Linda University

Long Beach City College
Loras College

Lord Fairfax Cmty. College
Los Angeles Pierce College
Louisiana State U.
Louisiana Tech. University
Lowell, University of
Loyola College

Loyola Marymount U.

Luther College

Lynchburg College
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M

Macomb Co. CC~South Campus
Maine at Fort Kent, U. of
Maine at Orono, U. of
Manhattan College

Mankato State Univarsity
Marin, College of

Marlboro College

Marquette University
Massachuseets Amherst Camp., U. of
Massachusetts Inst. of Technology
Mayville State College
McHenry County College
Maryland College Park Camp., U. of
Memphis State University
Merced College

Mesa College

Metropolitan St. College
Metropolitan Technical CC
Miami ~ Dade Cmty. College
Miami, University of
Michigan State University
Michigan Technological U.
Michigan ~ Ann Arbor, U. of
Michigan - Dearborn, U. of
Michigan - Flint, U. of

Mid Michigan Cmty. College
Mid Plains CC - N. Platte
Middle Tenn. St. University
Middlebury College

Middlesex County College
Midland Lutheran College
Midlands Tech. College

. Milwaukee Sch. of Engineering
Minn. Mnpls. St. Paul, U. of
Minnesota Duluth, U. of

Miss. Co. Cmty. College
Mississippi St. University
Missouri Southern St. College
Missouri - Columbia, U. of
Missouri - Kansas City, U. of
Missouri - Rolla, U. of
Missouri - St. Louis, U. of
Modesto Jr. College

Mohave Cmty. College

Mohawk Valley Cmty. College
Monroe Cmty. College

Montana State University
Montana, University or
Montclair State College
Montevallo, University of

Moorhead State University
Moorpark College

Moraine Park Tech. Inst.
Moraine Valley Cmty. College
Motlow State Cmty. Coll: 32
Mt. San Antonio College

Mt. San Jacinto College
Muscatine Cmty. College

N

Napa College

Navarro College

Nazareth C. of Rochester

North Carolina Agrl. & Tech. State U.
North Carolina at Greensboro, U. of
North Carolina State U. Raleigh
North Dakota State U. Main Camp.
Nebraska - Lincoln, U. of
Nevada-Las Vegas, U. of

Nevada, Reno, U. of

New England College

New Haven, University of

New Mexico Highlands U.

New Orleans, University of

New York University

New Hampshire Plymouth St. College, U.
Nicolet College -~ Tech. Inst.

New Mexico Main Campus, U. of
New Mexico State U. Main Campus
North Adams State College

North Central Tech. Inst.

North Florida, U. of

North Lake College

North Seattle CC

North Shore Cmty. College

North Texas St. University
Northeastern University

Northern Arizona University
Northern Colorado, U. of
Northern I1l. University
Northern Iowa, U. of

Northern Kentucky University
Northern Michigan University
Northern New Mexico Cmty. College
Northern Virginia Cmty. College
Northland Pioneer College
Northrup University

Northwest Cmty. College
Northwest Tech. College
Northwestern University

Notre Dame, University of
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0

Oakland University

Odessa College

Ohio Northern University
Ohio State U. Main Camp.
Ohio State U. Mansfield Br.
Ohlone College

Oklahoma State U. Main Campus
Oklahoma Norman Camp., U. of
01d Dominion University
Olympia Tech. Cmty. College
Orange Co. Cmty. College
Orange Coast College

Oregon Main Campus, U. of
Oregon State University
Otero Jr. College

Our Lady of Lake U.

Pennsylvania St. U. Shenango Vly. Cam.
Pennsylvania State U. Allentown Camp.
Pennsylvania State U. Capitol Campus
Pennsylvania State U. Main Campus
Pacific University

Parkersburs, Cmty. College

Pasadena City College

Peninsula College

Pennsylvania, University of
Pensacola Jr. College

Piedmont Tech. College

Pittsburg St. University

Polytechnic Inst. New York

Potomac State College

Puerto Rico Mayaguez, U. of
Princeton University

Principia College

Purdue University-Main Campus

R

Ramapo C. of New Jersey
Randolph Technical Inst.
Ranger Jr. College
Redlands, University of
Redwoods, College of the

- Rensselaer Poly Inst.

Rets Tech. Center

Rhode Island, U. of

Rice University

Rio Salado Cmty. College
Ripon College

Riverside City College
Rochester Cmty. College
Rochester Inst. Technology
Rochester, University of
Rockland Cmty. College
Rogue Community College
Rose~Hulman Inst. of Technology
Rutgers U. - New Brunswick

Sacramento City College
Saginaw Valley State College
St. Bonaventure University
St. Cloud St. University

St. John Fisher College

St. Joseph College

St. Louis CC - Meramec

St. Michael's College

St. 0laf College

St. Teresa, College of

St. Vincent College

Sampson Technical Inst.

San Bernardino Valley College
San Diego CC -~ Cit7s College
San Diego State University
San Francisco State U.

San Francisco, University of
San Joaquin Delta College
San Jose City College

San Jose State University
Sangamcn State University
Santa Ana College

Santa Clara, University of
Santa Fe Cmty. College

Santa Fe, College of

South Carolina at Sumter, U. of
South Carolina Main Campus, U. of
Schoolcraft College

Scott Cmty. College
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S continued...

South Dakota Main Campus, U. of
South Dakota Sch. Mines & Tech.
South Dakota University

Sequoias, College of the

Sheridan College

Sierra College

Sinclair Cmty. College

Siskiyous, College of the

St. Clair Co. Cmty. College
Southeast CC Milford Camp.
Southeast Mo. St. University
Southern California, U. of
Southern Illinois U. Carbondl
Southern Methodist University
Southern Mississippi, U. of
Southern New Jersey 0IC

Southside Virginia Cmty. College
Southwestern College

Southwestern Michigan College
Southwestern Mo. St. Univ.
Spartanburg Tech. College

Spokane Fls. Cmty. College
Springfield College

Springfield Technical CC

Stanford University

Southeastern Mass. University
Southwest Texas St. University
Stockton State College

Sumter Area Tech. College

State U. of N.Y.-Agrl. & Tech. C Canton
State U. of N.Y.-Buffalo Main Camp.
State U. of N.Y.-Stonybrook Main Camp.
State U. of N.Y.-College at Oswego
State U. of N.Y.-College at Plattsburgh
Swarthmore College

Syracuse U. Main Campus

T

Tacoma Cmty. College
Temple University

Tenn. - Chattanooga, U. of
Tenn. - Knoxville, U. of
Tenn. - Nashville, U. of
Tennessee Technological U.
Texas St. Tech. Rio Grande
Texas A. University

Texas A. U. Main Campus
Texas at Dallas, U. of
Texas Christian U.

Texas State Technicdal Inst.

" Texas Tech. University

Thames Valley State Tech. C.
Thomas Nelson Cmty. College
Toledo, University of
Tompkins-Cortland CC
Towson State University
Tri-County Tech. College
Tri~-County Tech. Inst.
Trident Technical College
Trinidad State Jr. College
Trinity University

Triton College

Tulane U. of Louisiana
Tulsa, University of

Tyler Jr. College

U

U. of Alaska Kenai CC

"U. of Alaska Northwest CC

U. of Alaska Tanana Valley, CC
U. of California - Los Angeles
U. of Houston Central Campus
Union College

U.S. Air Force Academy

Utah State University

Utah Tech. College Salt Lake
Utah, University of

v

Virginia Poly Inst. & State U.
Virginia Western Cmty. College
Valencia Cmty. College
Vance~Granvl. Cmty. College
Vanderbilt University

Vassar College

Vermont, Cmty. College of
Virginia Commonwealth U.
Virginia Main Campus, U. of



W

Walsh College

Washington St. University
Washington University
Washington, University of
Wayne State University
Weber State College
Webster College

Wesleyan University

West Florida, U. of

West Texas St. University
West Valley College

West Virginia University
Westchester Cmty. College
Western Cohn St. College
Western Ky. University
Western Mich. University
Western Montana College
Western St. College Colo.
Western Wyoming Cmty. College
Westminister College
Wichita State University
Widener College

Wilkes College
Williamsport Area CC
Wisconsin Eau Claire, U. of
Wisconsin Green Bay, U. of
Wisconsin Lo Crosse, U. of
Wisconsin Madison, U. of
William Rainey Harper College
Worcester Poly. Institute
Worcester State College
Western Carolina University
Wyoming, University of
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X

Xavier University

Y

Yale University

Yavapai College

York Technical College
Youngstown St. University



