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The American Association for the Advancement of Science (AAAS), founded
in 1848, 15 the world's largest federation of scientific organizations,
with some ]40,000.individua] members and 286 affiliates, including all
of the major scientific societies in the Unired (tates and most of the
local academies of science. AAAS publishes Science, the weekly
journal of science, and Science 83, the monthly magazine of popular
science. AAAS also conducts & variety of projects to advance science

and human progress.

The National Association for Foreign Student Affairs (NAFSA) is a
nonprofit membership association that provides training, Information,
and other educational services to professionals in the field of
international educational exchange. The membership 18 composed of more
than 4,500 representatives of postsecondary institutions, school
systems, community organizations, and educational associations.
Members  implement association programs and participate in the
determination of policies and activities through the Board of Directors

and more than 35 committees, commissions, and special interest groups.

Additional funding for this publication was provided by
the NAFSA/AID Program
Washington, D.C. 1983
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FOREWORD

This handbook was developed jointly by the American Association for
the Advancement of Science (AAAS) and the National Association for
Foreign Student Affairs (NAFSA). Its publication {s made possible
under the terms of a grant to NAFSA by the U.S. Agency for
Tnternational Development (AID). Tt is a revised and expanded version
of an earlier brochure developed as a result of a symposium entitled
"Strategies In Graduate Education In Science and Technology for
International Development,"” held at the 1979 AAAS Annual Meeting. The
encouraging response to the earlier version indicated that the brochure
answered a real need.

Preparation and revision of the text was the work of: Charles V.
Kidd, Research Professor for Science Policy, George Washington
University; Michael J. Moravesik, Professor of Physics, University of

Oregon; Willis Griffin, Director, Office of International Programs,
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University of Kentucky; Robert Mashburn, Director, NAFSA/AID Program;
Denise Weiner, Senior Program Associate, Office of International
Science, AAAS; Valerie Woolston, Director, Office of International
Educational Services, University of Maryland.

The following individuals assisted AAAS and NAFSA in the review:
Robert C. Brasted, Professor of Chemistry, University of Minnesota;
H. Douglass Gross, Professor of Crop Science, School of Agriculture and
Life Sciences, North Carolina State University; J. William McGowan,
Department of Physics, University of Western Ontario; Jeana AcKinney,
Assistant Coordinator of International Programs, North Carolina State
University; Robert P, Morgan, Professor, Department of Technology and
Human Affairs, Washington University; Parvaiz A. Naim, Graduate
Student (from Pakistan), Department of Botany, Towa State University;
Michael J. Pelczar, Jr., The Council of Graduate Schools in the United
States; Donald Roberts, Foreign Student Advisor, North Carolina State
University; Sacki Sri Kantha, Graduate Student (from Sri Lanka),

College of Agriculture, University of IY1linois at Urbana-Champaign.




INTRODUCTION

This handbook is Intended for science departments in United States
colleges and universities which have or may have foreign graduate
students from so-called "“Third World" or “developing” countries. Tt
deals primarily with questions relevant to the academic training of
those students and their relationships with their departments and
academic advisors before, during and after their stay In the U.S.

Developing countries differ suhstantially from the United States in
history, cul ture, social institutions, economic status and
technological development. They also differ among themselves, in ways
that often make it inappropriate to {dentify them as a group.
Nevertheless, students from these countries tend to share certain
characteristics which pose educational challenges not fully considered
in the provisions made for United States students in higher education.
These shared characteristics as well as individual differences result
in special needs that demand attention. These special needs ani how
they may be more adequately met by science departments are the subjects
of this publication.

Students from developing countries need assistance to help bridge
the gap between their educational backgrounds and those of United

States students for whom graduate science programs are primarily
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planned, as well as to prepare them hetter for the tasks awaiting them.
Most of these students wil)l return .. to take up or continue
responsibilities related to the development of their countries. The
social, cultural and economic situation each will face on return should
be kept in mind by students and academic advisors alike.

Although most colleges and universities with students from
developing countries have given oome thought to the special needs of
these students (see selected bibliography p. 18), few institutions have
fully explored ways to make study in the United States more relevant to
the needs of the countries from which they come. Because the sciences
are considered to be less culture-bound and more universal than many
other disciplines and professional areas of study, some science faculty
members may have given less thought than others to possible
alternatives and special provisions for foreign students from
developing countries; they may find this publication particularly
helpful.

Increasingly, however, sponsors of students and the students
themselves are examining graduate programs more carefully for relevance
to the needs and realities of the developing world. During the past
several years, similar second thoughts among United States university
personnel and exchange organizations with experience in the developing
world have led to conferences, publizations, regearch  and
experimentation on the question of academic relevance (see
bibliography). Although the need for program  adiustments In the

sciences may he less than that in other areas of study, there are
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nevertheless alternatives in the sciences that should be considered.
While 1t {s generally agreed that the basic curricula gshould not be
altered, romplementary ways through which to meet the speci:l needs of

students from developing countries are suggested.

SELECTION

1. Evaluation of credentials

The evaluation of credentials of & plicants from developing
countries is often a time-consuming and complex task. Close
cooperation and coordination between the admissions office and the
academic department are essential before a final decision is made.

In addition to having a clear picture of the academic achievement
of the applirant and identifying professors within departments to guide
appropriate research, it is necessary to assess the financial resources
and the U"nglish proficiency of the applicant. If professional
experience was acquired in the home country, it should be taken into
account during the admissfon process.

2. Standardized examinations.

General university criteria and academic departmental criteria must
be met by applicants for admission. In some cases, standardized
examinations might be waived if sufficient alternate information {s
available. Standardized exams, such as the Graduate Record Examination

(GRE), were formulated with the U.S. applicant 1in mwind, and without
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provision for the many foreign students who have no experience with
gridsheets or the multiple answer format. Though the quantitative
results may indicate much about the applicant's ability, the results of
the qualitative sections are 1less dependable for applicants from other
cultures. Standardized exams are not reliable as sole indicators of
the academic potential of a student; results should be used with
caution and in combination with all other available credentials.

Similarly there are circumstances in which it f{s appropriate to
waive an Fnglish proficfency examination: if an applicart's education
in the home country has been completed entirely in English and the
applicant has strong results from good schools; if the applicant has
obtained a tertiary degree in the U.S. or in another English-speaking
country. An academic admission decision should never be made solely on
the basis of an English language proficiency examination.

Standardized examinations are expensive and difficult to schedule
in certain developing countries. It may be difficult to obtain the
foreign currency exchange permit needed in order to register for the
tests. Tn addition to academic credentials, detailed letters of
recommendation and statements of intent should be received, in order to
make as careful and complete an assessment of the applicant as
possible, and to make an informed and responsible decision.

3. Interview Programs

An additional way of evaluating a student's background and
preparednees for graduate study 1in science 1s the personal {nterview.

Very economical programs have been organized to {Interview students in

p—-A
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their home countries. Information on applicants obtained through these
interviews 1is then forwarded to participating departments in the U.S.
For information on two such programs, contact:

in Physics:!
Professor M.J. Moravesik
Institute of Theoretical Science
University of Oregon

Eugene, OR 97403

in Chemistry:
Professor G. Wilson
Department of Chemistry
University of Arizona

Tucson, AZ 85721

COMMUNICATION WITH ADMITTED STUDENTS

Provision of timely and precise information to newly admitted
fore’ n graduate students will both reduce the load on university staff
and ease the transition for the students. Each department should
communicate with newly admitted foreign gradus*e students soon after
the decision to admit has been made. This should be coordinated with

the Graduate Admissions Office and the campus Foreign Student Services

Office.
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The letter should cover all necessary information pertaining to the
department, 1including: formal notification of admission; special advice
on the timing of arrival (such as advice to arrive in time to take a
special English or mathematics course if needed); notice of financiai
support or assistantship if such a decision has been made; the name,
address and phone number of: 1) the departmental foreign graduate
student advigor, 1f known; {i1) the campus foreign student advisor; any
other information mneeded by each individual student. In addition,
foreign students should be advised to secure information on employment

at home before departing for the Ynited States.

SELECTION OF ADVISORS:

A NOTE TO DEPARTMENT CHAIRMEN

A foreign student's success can be greatly enkanced through contact
with an understanding, knowledgeable, and energetic academic advisor,
who {8 willing to spend time talking with foreign students. The most
constructive action that a departmental chairman can take 1is to
encourage faculty memhers with these qualifications to advise foreign
students in the department.

Science departments often have faculty members with some personal
experience in the developing world: they might be 4invited to counsgel
the students from developing countries, form-1ly or informally. It may

be advisable to appoint one faculty member in the department as the
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overall advising coordinator and troubleshooter for foreign graduate
students. Academic advisors should be reminded that the scientific
socleties to which they belong may have international activities of

interest to foreign students.

SOME CROSS~CULTURAL CONSTDERATIONS OF FOREIGN STUDENTS

A NOTE TO ADVISORS

A few generalizati.ns about foreign students, although
stereotypical, may be useful as examples of some of the differences in
attitudes and values between Americans and some foreign students.

Communication

Since many foreign students are unaccustomed to approaching their
academic advisor with problems or questions, the advisor must take the
initiative, at least in the first year, and help students overcome
initial difficulties in communication.

Bargaining

Students from some countries accept bargaining for grades as a
routine practice. Farly discussion of our custom on this point can help
relations between faculty and foreign students before problems occur.

Rote Learning and the Need for Intioductory Courser

Many foreign students may look down upon our introductory graduate

courses as somet'.ing “"they have had" at home. In many cases, their

13
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contact with such courses was purely formalistic and their learning was
by roce. They may therefore be unable to solve problems in scientific
sublects, not only on the level of graduate courses, hut even on an
undergraduate 1level. Uniess there is concrete evidence to the
contrary, incoming foreign graduate students should be strongly advised
to take, in the first year, a very basic load, even including
undergraduate courses, so they can learn how to solve problems, a
process that 18 basic to American science education. The students may
strongly resist heing put into such “low" cuurses, and hence the
academic advisor must be particularly persistent and convincing;
starting a graduate education with gaps at the undergraduate level 1is a
defect that is very difficult to overcome. It is important to eveluate
carefully prior study in deciding which Introductory courses (if any)
are needed. Perhaps the final decision on course requirements should
be made after a thorough discussion with the student on arrival.

Preference for Theory

Many foreign students will have had only “theoretical™ ({i.e.
formal) education, and no experience in problem-solving or laboratory
work. They will, 1in many cases, also express a preference for the
theoretical aspects of the sciences as opposed to experimental work.
This preference 1s rooted both in the values that they have been taught
and in the content of their education. Many foreign graduate students
will therefotre try to concentrate on theoretical studies and resist
learning technical or manual skills that they consider beneath their

ability.

b
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The academic advisor should explain why these skills make better
scientists and how they will be of value upon returning home. The
advisor should do everything possible to see that the students are
exposed to laboratory experience, electronics, glass blowing, and
similar practical skills.

Premature Specialization

Many foreign students will have already "specialized" into a narrow
subfield by the time they arrive. If they have not, they will often
wish to acquire a narrow specialization iIn the United States and may
resist taking courses outside this speciality in order to finish
sooner, and also because they are psychologically used to being on a
"higher" (i{.e. more specialized) level. In reality, it is even more
important for a foreign graduate student than for an American student
to have a broadly-based science education: a primary function of a
scientist in a developin  uiitry 148 to serve as a funnel and receptor
for new sclentific resulvs produced around the world. Breadth of
knowledge and interest are crucial in order to fulfill this role.

One important reason for the 1limited Interaction between science
and technology 1in many developing countries 1s the narrow
specialization of students and researchers (often, curiously, brought
about by a desire to be "applied"). Such narrow specialization may
reduce a student's ability to adapt to the basic or applied research
problems that arise. The academic advisor, therefore, should stress
the wvalue to foreign students of becoming acquainted with a broad

variety of areas withi.. the particular scientific discipline or perhaps
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even outside it.

Field of Research

There 1s virtually unanimous agreement among educators that the
graduate study of foreign students should bhe as broad, current,
challengiaog, and as original in subject as that expected of American
students. After all, the alm of research training 1s to enable the
student to think, and solve new problems.

It 1s equally {mportant, however, that the choice of courses, the
work as a research assistant, and the thesis topic take into account,
if at all possible, what research can be done by the scientist wupon
returning to the home country. Some types of research, requiring very
expensive apparatus, are Impossible to pursue in a developing country,
and students should be made aware of this fact. Some rapidly advancing
flelds require direct and extensive communication channels without
which the researcher may be handicapped. On the other hand, research
topics in flelds such as earth and biological sciences may be
particularly adapted to the specific bilological environment of a
developing country.

Fileld werk In a developing country should be encouraged, provided
funds are avallable and adequate supervision can be sustained. Such
field {nvestigations wmight be Incorporated 1into a joint program
combining research done bhoth in the U.S. and in the home country. If
there are already researchers 1in a given field working in the home
country, the newly returned researcher will be able to find more

cooperation and will contribute to the formation of a "critical wass"

$omed
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of colleague in that field. This critical mass need not be limited to
one sub-discipline, but may extend to related fields of research.

It is important to impress on students that their thesis research
areas may not necessarily be the ones in which they will work
throughout their career. Researchers with a flexible attitude are
more likely to be able to take advantage of whatever research
opportunities exist in developing countries and, therefore, to avoid
frustration.

Jobs Back Home

Foreign graduate students should be urged, long before they receive
their degree, to begin looking for a position at home. Even when the
opportunity to "postdoc" is available, initial overtures for getting a
position at home should be made while in graduate school if not before.
The task 18 usually much more arduous in a developing country, where
bureaucratic restrictions and delays are common and the sense of
urgency 1is often absent. The personal contacts of the department's
faculty members with scientists 1In developing countries should be
utilized (see ref. 16).

“Brain drain" may be considerably reduced if students recefve while
in the U.S. some complementary education to prepare them better for the
environment to which they are to return; 1f assistance {s provided in
their search for a position back home; and 1f efforts are made by the

research advisor to maintain contact with them after they leave.
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PRACTICAL TRAINING

A comprehensive study completed in 1980 (ref. 19) of the needs of
students from developing countries studying in the United States
revealed that, among those investigated, the need least sgatisfied by
educational programs was for practical training while in the United
States.

Practical training 1s both academic and professional/vocatiomal., A
graduate research assistantship is an example of a practical training
experience in an academic setting that integrates theory and practice.
In each practical training situation, whether in the university or in
private business, the combination of “doing" with prior, concurrent,
and possibly future, classroom 1learning, results in a truly
comprehensive education for the student trainee. When possible, summer
job opportunities should be sought either 1in the U.S. or in the home
country.

Practical training 18 a valuable and integral part of the total
educational experience and should not be considered an educational
luxury or an "add-on" even though it may involve additional time and,
in some cases, expense. It 1s essential, of course, that practical
training (including its financial implications) be well planned, as
early as possible by all parties involved. Planning for practical
training must be made 1n accordance with the legal requirements that

currently govern students holding the F-1, M-1, and the J~1 visa

18
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classifications. Guidance on federal immigration regulations can

usually be obtained from the office of the Foreign Student Adviser on

campus.

PREPARATION FOR CAREERS IN SCIENCE IN DEVELOPING COUNTRIES

Need for Complementary Education

A graduate student from a developing country, upon returning home,
will most likely have to function as a sclentist, a teacher, and a
manager in order to create the circumstances under which science can be
done. Any experience and material pertaining to the building of such a
scientific infrastructure should be made available. The academic
adv’sor can be of great assistance to foreign students by encouraging
them to broaden their education through contacts with appropriate
faculty members or by informing them of other organized programs or
courses at the university. TFor example, courses In business and
management, or development economics, can be beneficial.

Summer seminars for foreign students offered by a number of
American university departments constitute another way of filling this
need. The subjects which can be covered in such auxiliary education
range from very practical skills (e.g. glass blowing, how to order from
a catalog, use of library resources) to more general knowledge (e.g.

the methodology of science, science policy, procedures for funding

19
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research, Interaction between science and technology, science and
technology management for development, the workings of a university or
reseaich institution, etc.).

Such courses may be offered by scientific societies; for example,
the American Physical Society held 4in July 1983 a two-week "Summer
Seminar Designed to Strengthen Organizational Skills of Physicists
Returning to Developing Asian Countries.”

Advisors can secure information on such courses by writing to
NAFSA, AAAS or their professional societies.

Pogt-Educational Contact

Former students, as new Ph.D.'s, will benefit from continued
contact with their academic advisors. Especially in the relatively
isolated location of their home countries, they may come to rely on
the!~ advisors as one of their very few channels to the worldwide
svjentific community. They may be handicapped by a 1lack of current
Journals and reports; the absence of collegiate and professional
visitors; the difficulties in attending conferences, and other
otherwise paricipating In the network of scientific communication.
Bilateral programs of the U.S. National Science Foundation, the Agency
for International Development, the U.S. Information Agency, and other
agencies, may he available to assist {n maiataining such contacts.
Some professional gocieties have, or may institute in the future,
spec 1al membership rates and services for foreign members.

Tt 1s essential that former students spend a few months or a year

working in active scientific centers to keep abreast of the most recent
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developments in their field. Many faculty members have opportunities
to support such efforts ou research grants and should be encouraged to
do so. Others have the opportunity to travel and could visit former
students and lecture in developing countries. To further this contact
and scientific exchange, some professional societies and universities
have established 1lecture bureaus which try to match requests for
lectures with members of the professifon who are traveling on

sabbatical, or attending seminars, in developing countries.

EPILOGUE

Students from developing countries admittedly represent a special
challenge in education. They also represent a special potential: most
Americ an students are unlikely to encounter the types of opportunities
and acquire the degree of leverage some foreign students may acquire in
their owhn countries where they will be among the very few in their
fields., Dealing with scientists from other countries exposes American
teachers and students alike to the way science 1is conducted elsewhere
and might encourage them to visit some of those countries. Such
contacts can open very exciting new horizons; they foster better
communication and understanding, and contribute to the advancement of

science.
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Information and help 1in the fileld of foreign student advising,
admissions procedures, jmmigration regulations, etc., can be chtained
from the National Association for Foreign Student Affairs (NAFSA), 1860
19th Street, N.W. Washington, D.C. 20009. Numerous publications are
readily avajlable. In addition, NAFSA operates an employment locator
service, the Home Country Employment Registry.




