T - R O BN O O O O O W O W

VISITING FOREIGN SCIENTISTS
IN THE UNITED STATES:

THE IMPACT OF SYSTEMIC AND ROLE
CIRCUMSCRIPTION AND DISSOCIATIVE
EXPERIENCES ON THE HOMOGENIETY OF THE
INTERNATIONAL SCIERTIFIC COMMUNITY

Thests far the Do-qna of Ph. D.
MICHIGAN STATE UNIVERSITY
Christopher K. Vanderpool
1971



[

([ D —

1068 124 LIL CARY

“VITUATTIONL

Michig:n State
& University

This is to certify that the

thesis entitled

Visiting Foreign Scientists in the United States:
The Impact of Systemic and Role Circumscription
And Dissociative Experiences on the Homogeneity

Of the International Scientific Community.

presented by

Christopher K. Vanderpool

has been accepted towards fulfillment
of the requirements for

Ph.D. degree in Sociology

D,
QJ(“A;U{/QU@/
{

Major professor

Date__January 26, 1971

©0-7639

_— — —






wen L5 4Nl
flodedad

e pym
wg I

dow Dov

- myanA
E'J Jaddv

pmT T

Ve e

Pni
Tia

tazused

\-

AAmm b
Tzt

lges
ezl ar

Cimser
Of [ BE
-
% pq
2



ABSTRACT

VISITING FOREIGN SCIENTISTS IN THE UNITED STATES:
THE IMPACT OF SYSTEMIC AND ROLE CIRCUMSCRIPTION
AND DISSOCIATIVE EXPERIENCES ON THE HOMOGENEITY
OF THE INTERNATIONAL SCIENTIFIC COMMUNITY

By
Christopher K. Vanderpool

Prior studies in the sociology of science have
focused on the internal structure of the scientific
community and have only briefly touched upon the so-
cietal and transcultural dimensions of science. More-
over, these research endeavors have stressed that
science 1is essentially a homogeneous social structure
in which there is a uniformity of behavioral and atti-
tudinal patterns practiced by scientists throughout the
world. This dissertation, incontradistinction, attempts
to locate variations in the behavior and attitudes of
scientists. It examines: 1)the impact of systemic cir-
cumscription, as evidenced in the level of development
of educational and scientific institutions in a series
of nations, and role circumscription, as evidenced in
the types of work roles previously performed by scien-
tists, and 2)the exposure of scientists to dissociative
experiences, the movement of scientists from one social
system to another or their contact with the members of
an exogenous social system, These three are related to

the homogeneity of the international scientific community
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Christopher K. Vanderpool

as evidenced in this sample of a population of foreign

scientists in one part of the United States.

Visiting forelgn scientists in the United States
compose the population in this study. Using the C.I.C.
(Committee on Institutional Cooperation) universities#
as a site for the research, eighty-two interviews were
conducted using an open-ended interview schedule. A
questionnaire was constructed composed of fixed alter-
native questions and sent to scientists in several
universities in the Midwestern region. One hundred and
forty questionnaires were returned., The total N of the
study, then,is two hundred and twenty-two. Because a
random sampling technique was not employed, Yule's Q,
contigency coefficients, and a comparison of percentage

differences are used in analyzing the results.

The data gathered indicate that systemic and role
circumscription are related to each other and to expo-
sure to dissociative experiences, societal social re-
sponsibility, to professional participation, and to
seeing differences between the social systems of work
in the United States and the home country. Their rela-
tionship to scientific social responsibility and non-
professional participation are, however, either incon-

clusive or weak, It is also shown that the greater the

* The C.I.C. universities are the Universities of Wisconsin,
Illinois, Indiana, Minnesota, Michigan, Chicago, Iowa, and
Michigan State, Ohio State, Purdue, and Northwestern
universities,
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degree of rocle circumscription, the greater the degree

of exposure to dissociative experiences. This result
suggests that scientists from developing nations typically
go out of their home country to make themselves visible

to their colleagues abroad, to get information on current
developments in their fields, and to establish inter-
personal colleagial relationships with other scientists

in their field of work.

Scientists from developing nations and those scien-
tists who perform teaching, administrative, or consul-
ting roles in their countries of origin are more likely
to view the work situation in the United States as dif-
ferent from the social system of work in their home
countries than scientists from developed nations and
those who perform research, teaching-research, profes-
sional, or publication roles., As a consequence, the
former scientists have to redefine their roles and
social identities in the social system of work in the
United States. Such a role redefinition and a trans-
formation of social identities is less likely to occur

amongst the latter scientists,

Furthermore, scientists from developing nations
usually rank their home countries as a peripheral area
of scientific activity in a ranking of nations in their
fields. Scientists from developed nations, on the other
hand, view their home countries as a center or leader

in their fields. Data are presented which indicate that
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those scientists from the periphery are more likely to
hold non-mainline positions (research assistant or as-
sociate) than mainline positions (instructor to full
professor) in the United States. The opposite is true
for scientists from developed nations in the centers
of their fields. Moreover, the scientists from devel-
oping nations are more likely to consider the systemic
linkage networks of exchanges of students, resources,
and information between their home countries and one
of the centers in their fields, the United States, as
being non-reciprocal than scientists from developed

nations who view these networks as reciprocal.

The results also show that exposure to dissociative
experiences fosters post-modernity, worldmindedness, and
a universalistic orientation to social interaction and,
to some degree, to future work location. But its effect
on third cultural network involvement and a universalis-
tic orientation to living location is mixed., Educational
and prior work experiences abroad are negatively corre-
lated with third cultural network involvement. Making
trips to foreign countries in the status of a profes-
sional scientists, however, stimulates such contact.
Exposure to dissociative experiences 1is related to a
particularistic, rather than universalistic, orientation
to living location. This finding suggests an evaluative
- % ability. By becoming aware of alternatives to their

society and culture, the majority of scientists make a
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preference for their home country or another country,

rather than having no preference.

Finally, the findings reveal that the majority
in this study share the‘same beliefs, perspectives and
orientations and behavdfin a similar fashion both in
and outside of the scientific community. This homogeneity
of responses give cre@snce té;the idea of an interna-
tional scientific community, at least with regard to
these scientists, Science, therefore, is not a hetero-
geneous collectivity., Such a uniformity of behavior
and attitudes could only emerég out of a common social
structure and normative structure thé% transcends tradi-
tional societal and cultural differences. Science can

be considered, then, as a third “cylture,
’ L
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Chapter 1

Explorations of the Sources Homogeneity
and Hetereogeneity in the Scientific Community
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One of the present general goals of in-
vestigations iIn the area of the sociology of
sclence is the development of concepts, pro-
positions, and models sufficiently abstract to
permit the comparison of different cultures and
societies in terms of an analysis of their social
institutions (De Gre, 1955: 6). This process of
conceptualization and model-building must, how-
ever, remain sufficiently concrete to enable an
exploration of the historical and ecological
dimensions of the emergence of science as a
social institution and of the systemic linkages
between science and the other social institutions
of a soclety. Since science 1s by nature inter-
national (Einstein, 1950; Gilpin, 1968; Parthasarathi,
1967), research and theorizing in the sociology of
science provides an adequate context for analyzing
the normative and behavioral patterns which emerge
in the process of sclentists interacting with one
another across national, societal,and cultural
boundaries (Useem and Useem, 1968). Hence, the
study of the institution of science and its members
can yield information about such general social phe-
nomena as the process of institutionalization and
institution-building in varying societal settings,
the growth of a rational ethos throughout the world,

and the structure and development of international
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3

communities. Substantively such studies can also be use-
ful in explorations of the structure of science,

the interrelationship of science and society, and

the values and activities shared by scientists from

a variety of societies and cultures.

This ideal goal of the sociology of science,
however, has not been accomplished. Theoretical and
research literature in this area of sociological
inquiry has primarily focused on the internal struc-
ture of the scientific community and has only briefly
touched upon the societal and transcultural dimensions
of science. The "autonomous®™ normative structure has
been rigorously defined, elaborated upon, and reform-
ulated in light of existing social theory and re-
search by Merton (1938 and 1957), Parsons (1951),
Barber (1952) and Storer (1966). But the delimitation
of the systemic linkages between science and society
and the effects of these relations on the structure
of the scientific institution, its members, and socie-

ties have not been theoretically or substantively

articulated in a comparative perspective.

Studies in the United States on the effect of
scientific breakthroughs on society (Price, 1963)
and the accommodation of scientists to industrial
and governmental bureaucracies (Corwin, 1966;
Kornhauser, 1962; Pelz and Andrews, 1967; Strauss

and Rainwater, 1962 ) have been the primary research
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n

themes which have touched upon this domain of inquiry.
In addition, the impact of governmental policies and
priorities on science in the United States and other
countries have been explored extensively by Dupree
(1957), Brooks (1968), Price (1967) and Shils (1968).
There also have been studies of scientific manpower
in other natlions and the migration of scientists
from peripheral sectors of the international scien-
tific community to the centers of the scientific
enterprise (Beljer, 1969; Committee on International
Migration, 1970; Harbison and Myers, 1964). Finally,
the ad justment of foreign students and scholars in
the sciences to the West and back home and to idea
systems generated in the west has been extensively
explored by Useem and Useem (1955), Kroche (1958)
and Swisher (1958). But the values, behavior, and
roles which link them to segments of their society
and to a series of international communities have

yet to be sociologically studied.1

This study of visiting foreign scientists in
the United States attempts to partially f£ill this

1 Hagstrom's study of the values and roles of 76 scien-
tists did touch upon this area in an examination of
the extent and operation of social control within the
scientific community (1965). However, his analysis

of the soclial influences in the scientific community
which produce conformity to scientific values and
norms emphasizes the internal dimensions of the be-
liefs and behavior of scientists. This study is con-
ceérned not only with this aspect of the social life of
sclentists, but also with cognitive and behavioral di-
mensions of scientific behavior in areas external to
sclence,
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5

void by focusing its attention on three interrelated
phenomena: 1)the perspectives shared by foreign scien-
tists of their function in segments of their society,

in their national scientific communities and in the
world community of scientists; 2)their actual ex-
periences in the performance of scientific work roles
both here in the United States and abroad and the impact
of these experiences on their values and behavior; and
3)the significance of their participation in the creation
of new soclal patterns in developed and developing na-
tions. This investigation will hopefully provide a
springboard for the development of concepts and pro-
positions which will allow future comparisons of the
behavior and values of scientists in varying societal
contexts,

General Statement of the Problem, Current research

and theorizing in the sociology of sclence is stimulated
and guided by an underlying proposition: science, con-
sidered as an institution, estate, or community is
homogeneous in nature. Homogeneity 1is seen as exist-
ing on two interdependent levels, structural and norm-
ative.

Structural uniformity in science can be char-
acterized as a set of patterns of interaction, roles
and status positions centrally organized about the

maintenance, transmission, extension, or application
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of knowledge (Storer, 1966: 17; 75). This social
systei manifests itself primarily in the following
settings: 1)workshops, laboratories, and field
stations where knowledge is produced; 2)profes-
sional organizations and their various organs (e.g.,
journals, associational meetings, committees, in-
ternational conferences, etc.) through which know-
ledge is shared, exchanged, and evaluated; 3)small
networks of scientists in subdisciplines of scien-
tific fields (e.g., ring theorists in mathematics)
where, as in professional organizations, knowledge
is transmitted and evaluated; 4)national and in-
ternational governmental agencies (e.g., National
Science Foundation, National Institute of Health,
UNESCO, etc.) from which financial support for the
creation and application of knowledge is dissem-
inated to future generations of knowledge creators;
6)advisory groups which provide scientific in-
formation to decision makers in the political,
economic, military and numerous other social sectors
of society; and 7)universities, industries and other
organizations where men perform research tasks as

well as other activities.

2300131 system can be defined as the patterned in-
teraction of social actors "...whose relations to
each other are mutually oriented through the defini-
tion and mediation of a pattern of structured and
shzged §ymbols and expectations," (Loomis and Loomis,
1965: 2).
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In each of these loci of activities relevant to
the functioning of science as an ongoing social process,
the role behavior of scientists in a series of in-
teractional networks and statuses is governed by the
Yautonomous® normative structure of science. This
system of norms delimits the boundaries of appro-
priate behavior with regard to knowledge cultivation
(Merton, 1965: 113-114), Moreover, these norms speci-

fy the proper orientation and action of scientists
to the body of scientific knowledge, interaction
patterns among scientists, and their personal pys-
chological state (see Figure 1). If deviations from
these norms occur, the integrity of science's native
commodity, objective information, is endangered

(Storer, 1966: 39). According to this perspective,

Figure 1: The Points of Reference and
Foci of the Normative Structure
of Science*

Point of Reference:

The Body of Interaction The Scientists

Focus of Scientific Among Psychological

Norm ¢ Knowledge Scientists State

Orient- = Organized Emotional

ation Objectivity Scepticism Neutrality

Action |General- Disinterest-
ization Communality edness

*Storer, 1966: 81,
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8

scientists must conform to these norms, for if there
are extensive violations of them the scientific enter-
prise 1s destroyed. Thus, normative homogeneity of
science manifests itself in the conformity of scien-
tists to a set of norms controlling their participa-
tion in the scientific community and, in response to
this conformity, specifying the nature of the social

system of science.

Several disturbing consequences have followed
from assuming structural and normative homogeneity
in science. First, relatively little attention is
paid to the external linkages of science and an over-
emphasis 1s placed on the internal structure of science.
Analyses of the systemic linkages of science to other
sectors of society have focused on those interrelation-
ships which contribute to the maintenance of scilence
as an "autonomous" social structure. Policy studies
by sociologists, political scientists and others have
examined the resource linkages between science and
government, specifying what impact, if any, these
relations will have on the interacting parties. Some
strides in explicating these reciprocal effects have
been made by Shils (1968), Brooks (1968), Price (1967),
Greenberg (1967), and others. Their efforts, how-
ever, for the most part have been speculative, sensi-
tizing soclologists to the types of variations systemic

linkages may produce in science, without verifying these
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effects empirically.

Secondly, the behavioral patterns enacted by
scientists within and outside of the scientific com-
munity, their function in varying societal contexts,
and values held by them are assumed to be similar,

If variations in the behavioral and attitudinal
dimensions of scientists do occur, these variations
are seen as a result of nonconformity to the norm-
ative system of science. Pressures to deviate from
these norms arise from either the contradictory demands
made on scientists by these norms or the accommodation

of scilentists to extra-scientific organizations.

In the case of the former, for example, the norm
of communality specifies that scientists must freely
share under all circumstances the results of their
research (Glass, 1965: 97-8; Storer, 1966: 79). Yet
the striving for recognition given by the reward sys-
tem of science in terms of honors, scholarly prizes,
and promotion in Western based institutions often
forces scientists to be secretive of their work un-
til the moment of publication. These scientists may
cover their research in a cloak of secrecy to prevent
other scientists from "scooping" the results of their
experiments and reaping the scientific rewards to
which they are entitled (Merton, 1965; Reif, 1965:
142; Vanderpool, 1966: 23).
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10

The latter case of the "conflict and accom-
modation" of scientists to extra-scientific organ-
izations (e.g., industrial and governmental lab-
oratories) is the most documented source of varia-
tions in sclentific behavior. The norms of science
which stress the creativity, and autonomy of scien-
tists clash with the goals of product-oriented organ-
izations (Glaser, 1963; Kornhauser, 1962; Marcson,
1960; Pelz and Andrews, 1967). To reduce these
strains, organizational management has introduced
a set of practices, such as cooptation and the as-
signment of scientists to administrative positions,
which have "professionalized" the developmental and

bureaucratic tasks performed by scientists.

From the perspective of this study, however, the
accommodations scientists have made to industrial and
governmental research enterprises are more important.
The price scientists have had to pay for their par-
ticipation in these organizations in general has been
a lessening of their identification with a discipline
as a profession and a strengthening of their psycholo-
gical and social ties to organizational roles. They
have, in the words of Glaser, become more "localite®
and less "cosmopolitan" in orientation (1963: 259),
For example, of all the scientific disciplines, chem-
istry has the longest history of research employment
by industry and labor. The result of this heritage
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of exposure to developmental research organizations

on chemists has been a shifting of their reference
groups., BRather than identifying solely with pro-
fessional chemical organizations and chemists,

chemists now identify with industry and government
".eein their most professionalized moments" (Strauss
and Rainwater, 1962: 171). No longer do chemists

see their prestige as resting entirely on their
contributions to the knowledge of the discipline of
chemistry and the rewards for their work as profes-
sional recognition. The recognition most appreciated
by them is based on their contribution to the company
or agency, a contribution which is rewarded by better
salaries, improved working conditions and more decision-
making participation in the organization, These changes
of professional priorities by some chemists violate

the norms of emotional neutrality and disinterestedness
and have usurped the reward system of science. Adap-
tation to organizational milieu is not limited to chem-
istry, varying kinds of accommodations have been made

by other disciplines.

In summary, the literature of the sociology of
science has proposed that science 1is structurally and
normatively homogeneous. Rather than viewing homo-
geneity as a problem, soclologists of science have
assumed it to be universal, As a result scant at-

tention is paid to the internal and external sources
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12

of heterogeneity and/or homogeneity in the scien-
tific community. In short, structural and normative
homogeneity in science has become a self-fulfilling
prophecy in the research and theorizing in the soc-

lology of science.

The assumed structural and normative homogeneity
of sclence 1is the focal point of this research en-

deavor. Its main thesis proposes that science is a

heterogeneous rather than a homogeneous collectivity

characterized by varying sets of roles, statuses, and

networks; and its members maintain divergent patterns

of values and lifestyles., Given the overemphasis placed

on similarities in the behavior and attitudes of scien-
tists and their sources in the literature of the soc-
iology of science, this study will attempt to delimit
the nature and sources of dissimilarities in the struc-
ture of science and the behavioral and value patterns
of scientists, By stressing the variant aspects of
science, the areas of homogeneity or heterogeneity

in science will be demarcated. In so doing, the out-
come of this exploration in the area of the sociology
of sclence will be the specification of some of the
parameters of the international scientific community.
In short, this dissertation will hopefully answer

the following fundamental questions: is there any
empirical evidence of an international scientific

community as manifested in the selected population
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13

and, if so, what are some of its structural, nor-

mative, and behavioral components?

Specification of Variables. In an attempt to specify

the degree of homogeneity or heterogeneity in science
from a comparative perspective, this study will ex-
amine the following dimensions of the behavior of
scientists: 1)similarities and dissimilarities in
background, e.g., level of development of the home
country, educational history, type of marriage, etc.;
2)variations in cross-cultural and societal ex-
periences, e.g., the nature and types of extra-
systemic contacts of scientists; 3)divergent or
convergent patterns in the performance of scientific
work roles and social roles, e.g., the social functions
of scientists with regard to social change in their
home country; and 4)similarities and dissimilarities
in the scientific and social values held by these
foreign scientists, e.g., conformity to the norms

of science, attitudes toward social change, etc.

Two ma jor sources of variations in these behavioral
and attitudinal dimensions will form the crucial
variables of this study. The first, the level of
development of a scientists country of origin, is

the major independent variable of this exploration.,
The second source, the type of work role performed

by scientists, is the major intervening variable,
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14

The literature on the structure of science and
the behavior of scientists in developing countries
suggests that there are ma jor differences in the per-
formance of science's central task, the cultivation
of knowledge, in developing and developed countries.
In the majority of developing and non-Western countries,
the emergence of science as an institution occurs un-
der the impact of either a colonial experience, as in
the case of latin American and sub-Saharan nations,
or from extensive non-colonial contact with Western
civilizations, as in the case of Japan, Only in
India, China, and a few of the Middle Eastern countries
was science an indigeneous, early development (Needham,
1949), However, modern science in even these instances
stem predominantly from sources other than their his-

torical legacy.

In all of these socleties, with the exception of
Japan, the growth of science has not coincided with
the development of their industrial and political sec-
tors. Scilence as it exists in developed nations has
been grafted into societies which do not have the com-
parable supportive institutions manifest in the dev-
eloped nations., As a result, the scientific enter-
prise in developing areas does not function at the
level it does in developed nations, Moreover, a
high proportion of scientists in many developing

countries have received their major professional
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socialization to science in the developed world during
their graduate training and/or their post-doctorate
internship. Expecting to begin performing or con-
tinuing to enact the roles in science they have been
prepared to play or have played, most scientists have
had to confront the low level of development of the
scieﬁée in their home country. In short, science in
developing nations does not interact interdependently
with other institutional sectors of society, but re-
mains in a marginal and oftentimes unstable position.
Even though science is recognized by the leaders and
representatives of these countries as important for
the furtherance of modernization, science remains
relatively impoverished in comparison with science

in developed nations (de Solla Price, 1963: 101;

Dedi jer, 1962: 783; Institute of Political and Social
Studies, 1967: 399-400; United Nations, 1963a: 5 and
28; United Nations, 1963b: 17 and 31).

The general malaise of science in the developing
world has been characterized by a lower rate of devel-
opment of science in terms of the amount of resources
given to science in the forms of facilities, financial
support, and integration into the general developmental
planning of the nation, the number of scientists avail-
able to support research activities, and viable organ-
izations representing the scientific enterprise (Merton,

1965: 496). Moreover, the economic environment of
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resource scarcity and limited job opportunities

have generated behavioral patterns among scientists
which conflict with the normative structure of
science. Scientists from developing nations 1lack
the opportunity to share the information they have
gathered in their research. If they express in-
dependent opinions in a hierarchical work situation
which 1s characteristic of work relationships in
laboratories and universities in some developing
nations or in an authoritarian society, they pos-
sibly encounter difficulties in their future scien-
tific work. Such a work situation, fosters the
growth of alliances based on sponsorship or nepotism
rather than purely individual achievement in science
(Sinha, 1970; 178-9). In these "pre-research" so-
cieties, then, the demands for scientific output,
both pure and applied, are high yet the inputs to
science from society are modest (Dedijer, 1962: 787).

Beyond their struggle to build the scientific
enterprise without substantial societal support,
sclentists in developing nations may find that
scientific research is hampered by the traditional
system of values and networks of social relation-
ships (Dedijer, 1962: 787; Sinha, 1970: 210), Auton-
omy in the selection of problems and techniques is

sometimes restricted by definitions of what is sacred



wd revord kK
ok of Inter
smiftioral ¢
flierse in tr
¥tn the abse
for these £ro

ie7eMare ree

Spaa
Jese grounty

aithoat

"'3?"{(, laCkinf

Nk

-1t enpl
Ban for pe
Wity ang
iy, pr
10 otre,




17

and beyond human understanding. In addition, the
lack of integration into the social networks of

traditional society where most of the social in-
fluence in these societies is embedded, combined
with the absence of an effective delivery system
for these groups, fail to provide scientists the
leverage needed to have much of an impact among

these groupings.

Without material and social support for their
work, lacking freedom in problem selection, and with
limited employment opportunities, the main consider-
ation for many of these scientists are basic economic
security and the search for prestige or status. Such
security, prestige, and statusare sought by obtaining
work 1n other sectors of the society, e.g., govern-
mental laboratories, civil bureaucracies, state-
controlled institutions of higher education, etc.

The type of positions open to scientists in these
sectors are usually limited to administrative and/or
teaching roles. Basic and even applied research often
is subordinated to the other roles because relatively
little support is given for research and there is rel-
atively 1little utilization of results., The desire

for social change by developing nations leads them

to reward those work roles which have immediate sig-
nificance for development and modernization of the

other institutional sectors. For example, in Latin
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American universities, teaching becomes the pre-
dominant work role and research is shelved for the
duration of the scientists professional career
(Ribeiro, 1967: 349, 365). In short, in their
search for job security and status, many of the
scientists in developing nations have sacrificed
not only research autonomy, but also the ability

to perform tasks which are central to the production

of new knowledge (Jayasuriya, n.d.: 266).

Those scientists who wish to avoid these dif-
ficulties in the pursuit of research activities
often move across societal boundaries to societies
in which research roles are rewarded. Thus, the
phenomenon of the "brain drain" is related to the
malaise of science in the developing world (Bei jer,
1969: 6; committee on International Migration of
Talent, 1970: 40).

Given these characteristics and consequences of
the systemic relationships of science to the develop-
ing socleties of the world we can expect, therefore,
that many of the values and behavior of scientists
from developing countries will differ from the soc-

ial patterns of scientists from developed countries.

The second major source of variations in the
behavior and attitudes of scientists are the types
of work roles performed by scientists, The performance

by scientists of a set of work roles is only part of
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the total constellation of roles and behavioral
patterns appropriate to their occupation, scien-
tists, as defined by them and the institutional
locus of the work situation. These work roles
are conditioned by and have influence on the
values, behavior and other roles performed by the
scientist in his life-cycle. In addition, work
roles are affected by the dynamic state of the
larger society which modifies to a certain degree
man's capabilities, goals, and performance within

and outside of the organization of work.

Six ideal types of scientific work roles can be

enacted within the variety of institutional sectors

where scientists are employed:

1) Research Role: a creative role aimed at

producing new knowledge, reformulating
existing knowledge, solving scientific
problems, and providing knowledge for

solving social and technical problems;

2) Teaching-research Role: & creative of new

knowledge and instructing role that is per-
formed within a research activity which is
carried on with one or more undergraduate,
graduate or post-graduate students for whom
this research involvement is part of their
formal educational program (Henle, 1965: 14);

3) Teaching Role: a disseminating role which
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4)

5)

6)

7)

20

includes all activities related to instructing
students in formal and informal classes, both
undergraduate and graduate within a university
system;

Administrative Role: an organization role which

includes all activities related to the adminis-
tration of a university, industrial or governmental
organization, or research institutions and centers;

Consulting: an externally oriented role that in-

cludes those activities which disseminate know-
ledge to the civic culture and groups holding social
power; for example, consulting, delivering public
lectures, etc,;

Professional Role: a role whose performance includes

such activities as editing of journals, membership in
sclentific associations and organizations, etc.;

Scientific Publication Role:> a role which includes

all those activities related to the writing of
professional articles, books, reports of research

results, etc.

3Even though all of the other work roles may in-
volve writing and/or publication, the scientific
publication role has been separated from the other
roles because many of the respondents considered
writing and publication of professional articles
and books as the only work role they have or are
currently performing,
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From the perspective of the traditional normative
structure of science on a world-wide scale, the roles of re-
search, teaching-research, professional, and publication are
central to science and are normatively valued. The
other work roles are central to the respective insti-
tutional sector and peripheral to science, Moreover,
scientists perform one or more of these work roles
to varying degree, i.e., some scientists are only
researchers, others are researchers, teachers, and
adninistrators at the same time, Accordingly, one
can posit a serles of hypotheses relating the degree
to which these types of work roles are performed by
scientists and the behavior they enact, functions

they fulfill, and values they share.

In addition, these types of work roles are
important because of the variations which they pro-
duce on such phenomena as interaction patterns in
the world community of science, the international
movements of scientists, and the location of scien-
tists in the process of modernization in their re-
spective home countries, With reference to the world
community of sclentists, formal and informal inter-
action patterns are established and maintained by
scientists according to the type of work roles they
perform. Researchers tend to interact with other
researchers and support organizations which act as

a focal point and context of scientific communication
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of research information (Kaplan and Storer, 1968).
Moreover, as was stated previously, one of the main
stimull to the movement of scientists across soc-
ietal boundaries and the recurrent phenomenon of the
"brain drain® is the failure of many societies in
providing a fruitful context in which to pursue these
work roles (Porter,,1968: 7; de Solla Price, 1963:
101). Finally, the manner in which scientists con-
tribute to the development of their specific society
is structured along work role line. Hence, this
Anvestigation of the performance of types of scien-
€ific work roles provides a useful base for viewing
€the global dimensions of the behavior and orientations

of scientists.

N
DDissociative Experiences. The model of the development

Of "third cultural" networks and groupings as formulated
Ty Useem, Useem and Donoghue (1963) and the model of
modernization constructed by Waisanen (1969) provide
2 useful scheme for explicating the effect of level

OFf development of a scientist!s home country and the

The term "dissociative experience" has been used
<xtensively in the field of psychiatry. I am not
tasing it in a psychological manner here, but I am
Xefering to the sociological and social psychological
R spects of dissociative experiences, Thusly, on the
Tiext page I will define dissociative experiences as
Imovement from one social system to another or contact
WwWith the members of an exogeneous social system by
8 gocial actor,
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work roles performed by him on the dependent variables
to be discussed below. Both of these models emphasize
the importance of dissociative experiences (Waisanen,
1969) either in the formation of "...cultural pat-
terns which are created, learned, and shared by the
members of different societies who are personally in-
volved in relating their societies, or sections thereof,
to each other" (Useem and Useem, 1967: 130) or in the
development of modernization at an individual level
characterized by innovativeness, knowledgeability and
evaluation, future time orientation, commitment to
Planning, and a belief in the calculability of events
&and their control through science and technology
(Waisanen and Kumata, 1969: 2),

Dissociative experiences can be specified as the

Aactual movement of a social actor from one social sys-

T em to another social system or series of social systems

Aand as exposure to the ideas, technology, and social
Xrorms and cultural values of a "foreign" social system
Or systems through contact with actors from other soc-
X eties and cultures, with the media of other systems,
Or with the material culture of adjacent or distant
Xiations. Hence, dissociative experiences are the ave-
Tiyes through which the elements of two or more social
Systems become articulated (Loomis and Loomis, 1965:
1L 6)., Through physical and/or psychic mobility not
Only can social actors gain access to exogeneous so-

<31 al and cultural milieu, they can also act as
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representatives of their own social system.

In their encounters with members of other so-
cial systems, these individuals act as mediators be-
tween the social systems. As "men-in-the-middle,"
they share in their binational and multinational in-
teractions some of the values and life-styles, roles

and statuses, and technology of their society. It

i s 1in this process of extra-systemic contact and
sharing that a set of third cultural social structures
dAevwveloped, In short, dissociative experiences are not
onnly composed of inputs from one system to another.,
Phy sical and psychic mobility also involve an exchange
of 3inputs and outputs. Dissociative experiences, then,

carx@r %be a reciprocal process of systemic interaction,

Whether a social actor is exposed to dissociative
exXpPeriences or not depends upon the nature of the so-
Cia ] gystem he is in and the degree to which the actor
18 embedded in that system, that is, circumscribed by
the system (Waisanen, 1969: 3-7). The social norma-
ti"'e structure of the social system can either place
COMmistraints on the degree to which social actors can
par‘ticipate in systems exogeneous to itself or it may
|< ¥ g5 a mobilizing agent pushing the actor into con-
tac-‘-t with outside systems. Embeddedness in the social
SY S tem can be defined as the relationship of an actor
to the social system (Waisanen, 1969: 7). If the

a""’tors participation in the social system encapsulates
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the actor totally in that social system, the actor's
access to other systems will be curtailed. If, on the
other hand, his relationship to the social system is
flexible and not fixed, his ability to encounter other
social systems in interpersonal relations, media use,
and actual physical movement is enhanced., The first
variable, the nature of the social system, delimits
the systemic boundaries of possible inter-systemic
experience and the second variable defines the role
boundaries of possible systemic linkage., The former
can be called systemic circumscription and the latter,
role circumscription.

In terms of the problem at hand, dissociative ex-
Perlences are the first dependent variable of the study
and an intervening variable. Using level of development
of a scientist's home country as a index of systemic
Circumscription, and the type of scientific work role
DPerformed by the scientist as an index of role circum-
Scription, the degree of a scientist's exposure to so-
cial gystems outside of his home country will vary with
these variabiles.

Following the literature in the sociology of science
88 discussed in the prior section, scientists who perform
Tesearch, teaching-research, and professional and publi-
Cation roles will be more physically and psychically
MObile than scientists who perform teaching, ad-

ministrative, and public roles., In other words,
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the former are less role circumscribed than the
latter, In addition, performance of these roles
depends upon the level of development of the home
country, systemic circumscription. Therefore, the
following propositions are proposed:
Proposition 1: The greater the systemic
- circumscription as evidenced
by the level of development
of the home country, then,
the greater the role circum-
scription, as exemplified in
performance of teaching, adm-
inistrative, and public roles.
Proposition 2: The greater the role circum-
scription, the lesser the ex-
posure to dissociative ex-
periences,

Systemic circumscription, as evidenced in level
of development of home country, will be measured by
Harbison's and Myers! (1964) classification of nations
by levels of human resource development., Using a
Composite index of human resource development, Harbison
and Myer ranked 75 nations (1964: 26-34). The index
1s composed of nine measures: 1)number of teachers
Per 10,000 population; 2)engineers and scientists
Per 10000 population; 3)physicians and dentists per
10,000 population; 4)pupils enrolled at first level
(PPinmry) education as percentage of the estimated
Population aged 5 to 14 inclusive; 5)ad justed school
enroliment for first and second level (secondary)
€ducation combined; 6)pupils enrolled at second level
education as a percentage of the estimated population

8ged 15 to 19 inclusive, adjusted for length of schooling;
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7)enrollment in third level (higher) education as
a percentage of age group 20 to 24; 8)percentage
of students enrolled in scientific and technical
faculties in a recent year; and 9)percentage of
students enrolled in faculties of humanities,

fine arts, and law in the same year,

Harbison and Myers formulated four levels of
development upon the basis of the scores of the
nations, Level 1 is composed of those nations they
cons ider as "underdeveloped" in human resource dev-
elopment. The range of scores in level 1 is from
«3 for Niger to 7.55 for Sudan with countries such
as the Ivory Coast, Congo, Haiti and Senegal fal-
ling between these scores. Level 2, "partially
developed" nations range from Guatemala and
Indonesia at 10.7 to Iraq at 31.2. Between these
extremes lie such nations as Mainland China, Turkey,
Paraquay, and Pakistan., In level 3, "semi-advanced"
Countries, nations such as Czechoslovakia, Poland,
India, South Korea, Cuba, etc. fall between the
8Ccores of 33.0 for Mexico to 73.8 for Norway. Six-
teen nations are classified in level 4, "developed",
With Denmark with a score of 77.1 at one extreme
With the United States with a score of 261.3 at the
Other, The country whose score is closest to the

Uniteq States is New Zealand at 147.3.
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Since the range of scores between level 1 and
level 3 is not as great as the range of scores in
level 4 and since most of the scientists who come
to this nation on visits are from levels 3 and 4
(see International Institute of Education, 1968),
countries in level 1, 2, and 3 will be classified
as developing and countries in level 4 will be con-
sldered developed. Hence, foreign scientists from
the sixteen nations Harbison and Myers classified
as advanced will be considered in this investigation
as being from developed nations (low systemic circum-
scription). Foreign sciéntists from the 59 other
nations will be considered as coming from developing
nations (high systemic circumscription). The six-
teen developed nations, in descending rank order,
are United States, New Zealand, Australia, Netherlands,
Belgium, United Kingdom, Japan, France, Canada, U.S.S.R.,
Finland, West Germany, Israel, Argentina, Sweden and
Denmark. Since no scientists from the United States
are part of the population of this study, there are

only fifteen nations from the developed level.

Role circumscription will be measured by the
time ang effort scientists estimate they spend in
teaching, basic research, applied research, teaching-
Teseaprch, administration, consulting, organizational
8ctivities, and writing and publication while in their

home country (see questions 17 on the Questionnaire
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and 28 and 29 on the Interview Schedule in Ap-
pendix A). Those scientists who spend most of
their time and effort teaching, consulting, and
in administration will be considered as high role
circumscribed. Scientists who spend their time
and effort in basic and applied research, teaching-
research, organizational activities in science
(professional role), and writing and publication

are considered as low role circumscribed.

Dissociative experiences will be divided into
Physical and psychic mobility. Physical mobility

Will be measured by the following items:

1. Country or countries where socialization to
science has been received (question 9, question-
naire and interview schedule);

2. Trips to developed and developing countries
(question 11, questionnaire; 14, interview

schedule);

3. Cross-societal experience in work (question
10, questionnaire and interview schedule).

Psychic mobility, on the other hand, will be measured

by these items:

1. Interaction with foreigners in the home
country (question 12, questionnaire and
17, interview schedule%;

2, Country of memberships in scientific as-
sociations (question 46, questionnaire,
81 interview schedule).
Interacting with foreigners in the home country and
Memberships in scientific associations in countries
Other than the home country are regarded as indices

Of psychic mobility because ideas, values, and
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behavioral patterns of other social systems can

be obtained through such contact with the members

of an exogeneous social system,

As stated previously, dissociative experiences
are crucial to the development of third cultural
social structures networks and the formation of
attitudes which reflect individual modernity. Since
this study is concerned with both of these issues,
dissociative experiences will be considered not only
as a dependent variable, but also as an intervening
variable,

With regards to involvement in third cultural
social structures and networks, the following pro-

Position is suggested:

Proposition 3: The greater the exposure to
dissociative experiences, the
greater the involvement in third
cultural social structure and

networks,
That is, scientists who have been physically and
PSychically mobile are expected to have participated
in social structures and networks which transcend
80cial and cultural boundaries and through
they nave been relating segments of their society to

Members of other societies,

Several items are selected as measures of in-
VOlvement in third cultural networks and social struc-
tures. The first measure is the nature of arrival

Of these foreign scientists in the United States,
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that is, what corridors between the scientists' home
country and the United States were used as avenues
of‘access (question 14, questionnaire and 23, inter-
view schedule). Reliance on perscnal initiative
rather than contacts in the United States, in the
home country, or other countries will be considered
as a lack of involvement in third cultural networks.
Similarly, if these scientists' networks in and out-
side of the work situation in the United States are
characterized by exclusive interaction with indi-
viduals from their home country rather than with
individuals from the United States and other coun-
tries (questions 23 and 24, questionnaire, and 46
and 47 interview schedule), they are not participating
in a binational,multinational, or possibly a cultural
setting., Moreover, if their attendance at scien-
tific associational meetings in other countries has
not led to the establishment of communication ties
with scientists from other nations (question 101,
interview schedule), they will be considered as low

on third cultural involvement.

Before considering the relationship of dis-
sociative experiences to individual modernity, the
concept of post-modernity must be discussed. Apter
(1965), Bell (1968), Boulding (1964), Etzioni (1968)
and Miller and Form (1964), each suggest in different

ways that science and scientists will be important
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for the emergence of a post-modern society and

possibly a post-modern world. By straddling so;

cietal and cultural differences through the univer-
salistic aspects of their knowledge and its application,
scientists are seen as the precursors and one of the
main change agents of the push frommolern to post-
modern societies, What they are suggesting is that

the usual societal continuum of tradition vs. modern
needs to be expanded to include the emerging post-

modern society.

Many of the writers have been concerned with
the value basis which predominates in the post-modern
soclety. The normative system 1s seen as being grounded
either in aesthetics and humanistic ethics or in the
growth of a technocratic ethos. Its cultural values
are for the most part boundless, that is, they are
expansive to the inclusion of new values and beliefs
and are open to probing and questioning. The only
boundaries that may possibly exist are the extent of
man's rationality and his imagination, The basic
goal of the belief system of the post-modern soclety
is the conquering of the physical and social environment
of the nation state and the world through a visualization
that the fate of both are interwined. Hence, international
tampering with both of these milieu is dominant and
directed change occurs at an international level. The ba-

sic result of the post -modern society, then,is the
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transformation of society and the world. The
direction of this transformation for some authors
is towards the creation of a world community of
man, For others, the post-modern world entails
the proliferation of "garrison states" or techno-
cratic societies, In either case, the post-modern
society is end fixated, the end being either the
liberation of mankind and the realization of all
human capabilities or the growth of technocracy

and bureaucracy in a "military-industrial® state.

The modern socilety, on the other hand, has
the conquering of its national physical environment
as one of its major objective., Instrumental values
are dominant and national utilization of the phy-
sical environment occurs. Those social problems
which impede physical progress in terms of economic
and technological development are tackled and toyed
with while others such as nationalism, prejudice,
pollution are not. Essentially, the modern society
works on a trial and error basis and is means fix-
ated. Soclal ends are interpreted in physical terms
and society and technical knowledge are looked upon

as means,

According to this perspective, traditional
society is seen as a social structure where relatively

little conscious controlling of the physigal and

social epvironment occurs. The value basis of
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the socliety is predominant and stresses stability

and ritualism, Here the physical and social envi-
ronment are accepted as given and there is a relative
absence of directed change. When change does occur
its source is either external or, if internal, it
occurs through an accidental trial and error pro-
cedure. In short, folk knowledge is dominant and

the means-ends schema of the society is for the most

part at a non-rational level,

Whether or not scientists express attitudes
similar to what has been briefly sketched as post-
modern, modern, and traditional values is determined
by asking them questions about the future of their
societies (question 49, questionnaire). Their re-
sponses to these questions are be coded as either
post-modern or non post-modern, in orientation. The
following proposition is suggested:

Proposition 4: The greater the exposure to
dissociative experiences, the
greater the post-modernity.

If dissociative experiences lead to involvement
in third cultural networks and a fostering of a post-
modern orientation, physical and psychic mobility
should also be related to a universalistic orientation
to work, social interaction, and living location and
to world-mindedness therefore, the following propositions

are forwarded:

Proposition 5: The greater the exposure to
dissociative experiences, the
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greater the universalistic
orientation to work.

Proposition 6: The greater the exposure to
dissociative experiences, the
greater the universalistic
orientation to social interaction.

Proposition 7: The greater the exposure to
dissociative experience, the
greater the universalistic
orientation to living location.

Proposition 8: The greater the exposure to
dissociative experiences, the
greater the world-mindedness.

Universalistic orientation to work, social in-
teraction and living location acknowledges that soc-
ial actors are not bounded in any one system in terms
of where they would prefer to work or with whom they would
like to interact with, or where they would prefer to
live. World-mindedness is &a world view in which the
social actor defines his relationship to the world
to be characterized by a spirit of cooperation and
brotherhood where in national differences disappear
and the world community of man emerges and where
the actor stresses international cooperation among
nations in solving national and/or international
problems.

The following items are selected as measures
of these variables:

A. World-mindedness:

1. World view change (question 50,
questionnaire, and 234 interview

schedule),

B, Universalistic orientation to work:
1. Acceptance of work in other countries
(question 159 interview schedule, and
40 questionnaire),
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C. Universalistic orientation to social interaction:
1. Preference of persons in social interaction
(question 147, interview schedule).

D, Universalistic orientation to living location:
1. Variables affecting living location
(question 161 interview schedule).

Additional areas of investigation., As stated pre-

viously, this study 1s concerned not only with the
impact of dissociative experiences on the behavior
and attitudes of scientists. It also seeks to dis-
cover ma jor variations and the sources of these
variations in the behavior of scientists with regard
to professional productivity, social responsibility,
conformity to the norms of science, and their partic-

ipation in extra-scientific affairs and organizations.

In the discussion of level of development as a
crucial independent variable and performance of scien-
tific work roles and an intervening variable, it was
noted that scientists in developing nations are ex-
pected by their leaders to play a viable role in the
development of their bountry and that the jobs scien-
tists perform in these nations are usually limited
to roles related to the economic and social develop-
ment of their nation or to roles other than re-
search, Moreover, it is often assumed that the
ma jor reason scientists from developing nations
come to developed nations for advanced training is
to learn techniques and paradigms of knowledge which
will be instrumental in aiding their nations in their
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push towards development. What these viewpoints
suggest is that scientists from developing nations
should manifest in their behavior and attitudes a
greater sense of social responsibility and more
involvement in extra-scientific organizations than

their counterparts in the developed world.

Social responsibility involves an awareness
and an acknowledgment by scientists of the inter-
dependent relationship of science and society, i.e.,
that the scientist be concerned with the possible
consequences of his work on society and should
acknowledge as one of the criteria used for the
selection of research problems, the "relevancy" of
his work for his nation and possibly the world.
Moreover, social responsibility has a second dimension
other than this societal dimension., Scientists should
also be concerned with the training and development of
new generations of scientists who also will be involved in the
production, cultivation and utilization of knowledge. This
is the scientific dimension of social responsibility.
Since the number of generations in the scientific
communities of developing nations 1is limited and
often there may exist only one generation, the current
one, scientists from developing nations should also
exhlbit a greater responsibility in terms of this
sclentific dimension than scientists from developed

nations. The following proposition, then, 1s suggested:
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Proposition 9: The greater the systemic
circumscription and role
circumscription, the greater
the socidl responsibility at
the societal and scientific
levels.

Social responsibility will be measured by the fol-
lowing items:
A, Socletal social responsibility:

1. Perceived social responsibility
(guestion 29, questionnaire, and
76, interview schedule);

2, Attitudes towards scientists in
national decision-making (question
31, questionnaire);

3. Variables affecting choice of re-
search problems (question 27, question-
naire).

B. Scientific social responsibility:
1. Obligation to next generation of
scientists (question 19, question-
naire, and 195 interview schedule).

As mentioned in the preceding passages, those
scilentists who are systemically and role circum-
scribed are expected to be involved in extra-scien-
tific affairs and organizations., That is, they
participate in community organizations, political
parties, voluntary associations., Formally stated,

Proposition 10: The greater the systemic and
role circumscription, the
greater the involvement in
extra-scientific affairs and
associations,

The appropriate measure of this dependent variable
is non-professional participation (question 48,

questionnaire and 205, interview schedule).
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If scientists who are circumscribed in terms of
their social system and roles are engaged in these
activities outside of science, one would expect that
those who are less circumscribed should be more in-
volved in activities within science. These ideas
suggest the following proposition:

Proposition 11: The lesser the systemic and role
circumscription, the greater the
professional productivity and
participation,

The items selected as measure of professional product-

ivity and participation are:

1. Paper publication rate (gquestion 42, question-
naire and 90, interview schedule);

2, Book publication rate (question 43, question-
naire and 98, interview schedule);

3. Attendance at national scientific association
meetings (question 47, questionnaire and 85,
interview schedule).

In summary, in the presentation of findings rel-
evant to the proposition relating systemic and role
circumscription to the behavior and attitudes of
scientists, it is hoped that important areas of
homogeneity and/or heterogeneity in science will be
isolated. In this way, this dissertation aims at
specifying the parameters of an international scien-

tific community and the sources of variations within it.

Research Design. The universe of this study is com-

posed of foreign scholars in the United States who
hold the doctorate or its equivalent in the 1)phy-

sical, 2)biological and 3)social sciences and who
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are at an American university. Following the National
Science Foundation classification of disciplines,
physical sciences include astronomy, physics, chem-
istry, mathematics, atmopheric sciences, earth scien-
ces, and physical geography; biological sciences are
composed of such disciplines as cellular biology,
environmental and systematic biology, psychobiology,
physiological processes, and biological oceanography;
social sciences include anthropology, economics,
economic and social geography, history and philosophy
of science, political science, psychology, education,
social psychology and sociology. During the pilot
reconnaisance, a decision was made to include engineer-

'ing undert the category of physical sciences and
medicine under biological sciences. These disciplines
are classified in this fashion because significant
numbers of foreign sciehtists in the inited States
were in these fields and many of these visiting
scholars were engaged in work which could not be
distinguished from the work being done by physical
or blological scientists,

The universe excludes all those foreign-born scien-
tists who have declared citizenship in the United
States and those who are in the process of so doing?

It is restricted, then, to only those foreign scien-
tists who are here on a temporary basis as visitors

rather than permanent residents,

5 A legal definition of citizenship is being used.
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In the planning stages of this research endeavor,
the initial plan was to draw a random sample of foreign
scientists in the C.I.C, (Committee on Institutional
Cooperation) Area, the Universities of Wisconsin,
Illinois, Indiana, Minnesota, Michigan, Chicago, Iowa,
and Michigan State, Ohio State, Purdue, and Northwestern
Universities, stratified by level of development of
their home countries and by type of science (physical,
biological, or social) from a list of visiting foreign
scholars in the United States provided by a national
organization which compiles such yearly data, The
C.I.C, area was selected as a sampling site because
one-third of all visiting foreign scientists in the
United States are in residence in C,I.C. universities,
An interview schedule was constructed (see Appendix A)
and three universities were selcted for interviewing
sites, These three universities were selected because
they had a large number of foreign scholars visiting
their institutions and they formed a meaningful con-
tinuum of the type of institutions in the Midwest,
On the one end, a pure research oriented private
university; a public pure research oriented university
as median point; and at the other end, a public service

research oriented university.

At each of these universities, an attempt was
made to rely on the figures provided by the national

organization to draw a random sample of visiting foreign
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scholars stratified along the two dimensions mentioned
above. The figures showed that soclal scientists were
a rarity at not only these universities but also nation-
ally, so a decision was made to try to get the entire
population of social scientists at these universities.
The size of the total sample was to be 150 stratified

in the following fashion:

Table 1: Initial Sampling Design: Level
of Development and Type of Science
at three Midwestern Universities

Type of Science

Level of

Development Physical Biological Social
Developed 25 25 25
Developing 25 25 25

After arriving on these campuses and drawing the
sample, a high degree of unreliability in the lists of
foreign sclentists on these campuses provided to us was
encountered., Only 25 per cent of the total population
listed at these universities were still on campus, 75
of the 303 scholars on the list. Two reasons can be
cited for this unreliability. First, the list was com-
piled in terms of those scientists who had been on their
campus during one year period, 1968-1969, Many of the
scientists had returned home during this time period
and this information was not part of the data com-
piled by the organization. Secondly, some of the
visiting scientists had become either permanent re-

sidents of the United States or citizens.
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These difficulties forced a different and more
flexible approach upon the research design. In every
department on these campuses, an inquiry was made into
those scientists who are currently in residence and
the total number of scientists at the three univer-
gsities was 100, Eighty-two of these scientists were
interviewed using an interview schedule composed of
both fixed alternative and open-ended questions (see
Appendix A). The questions were constructed on the
basis of the theoretical considerations mentioned
previously, prior studies in the sociology of science,
and suggestions which emerged in the pretesting of
the schedule., Three scientists refused to be in-
terviewed and four respondents failed to show up
at interviews after repeated assurances from them
that they were willing to be interviewed. Eleven

respondents could not be located.

This study of the international scientific
community was conducted by two researchers, the
author of this dissertation and Sal P, Restivo, a
fellow graduate student. The cooperative experience
of working together stimulated an exchange of ideas,
a tempering of crude thoughts, and enabled each of
us to extend the study beyond the scope which would have
been possible has we worked alone., Since two of us
interviewed the scientists, during the course of the

Interviewing stage of the study a comparison of the



esponses

narability

To ir.
8 questior.
the intery

of our var

responses
Peniix A),
forty-two
enled and
te quest
a0rexima

1€ quest

Ine
Dnteryigy!
thSical’
miVepsit‘
'isitirg j
°a’l§us We
Poup iy
they had !

n thein

Lett]
14
142 de.ﬁap

8C1entist
Say

it the

=

fhs ed to




Ly

responses to the questions was made to insure com-

parability of interviewing techniques.

To increase the generalizing ability of the study,
a questionnaire was constructed after we had completed
the interviews composed of the most sensitive measures
of our variables and new questions generated from the
responses gathered in the interview process (see Ap-
pendix A)., The questionnaire contains fifty questions;
forty-two fixed alternative questions and eight open-
ended and projective questions. In the pretest of
the questionnaire, it was estimated that it would take
approximately thirty to forty-five minutes to complete

the questionnaire,

In addition to the three universities at which
interviews were conducted, all departments in the
physical, biological, and social sciences in the C,I.C,
universities who had reported a considerable number of
visiting foreign scientists in these fields on their
campus were selected for the mailed out questionnaires,
Four universities were excluded from this list because
they had reported very few scientists in our categories

on their campus.

Letters were sent to the department chairmen of
162 departments requesting the names of visiting foreign
scientists currently in residence. -‘Sixty departments
sent the requested lists, one department chairman re-

fused to give us the necessary information and, 101
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departments had no visiting foreign scholars present,
From these departments the names of 278 scientists were

obtained and questionnaires were sent to all of them.

We received 140 completed questionnaires for a
return rate of 53%. Of the non-respondents, six were
found to be citizens of this country, nine moved to
addresses unknown, eight returned their questionnaires
without completing them,and 115 never responded. Since
we had experienced considerable rapport and cooperation
Wwith our respondents when we worked together on our
M.A. research, this relatively high return rate could
have been increased had we extended our deadline for
completing the questionnaires from three to five weeks
possibly securing those who may not have been on campus
at the moment because of semester vacations and/or as-
sociational meetings and by sending out a second mail
out or contacting non-respondents by phone. Both time
and money factors prevented us from pursulng this ap-
proach,

The total number of respondents to both the
questionnaire and the interview schedule, then, is
222. The characteristics of these foreign scientists
with regards to the type of scliences with which they
are identified and the level of development of their

Non-respondents were equally distributed by scien-
tific disciplines and by institution (see Table 1,
Appendix B).
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home country are summarized in Table 2, In all sciences,
there are more scientists from developed countries than
developing countries in our sample. As in our ex-
perience in the interviewing process, the social
sciences are again under-represented as compared to

the representation of the physical and biological scien-
ces, The degree of this under-representativeness is
only slightly higher than in the national figures,

Open Doors' (International Institute of Education;

1968) data revealed that 87 per cent of the visiting
foreign sciéntists in the United States are in the
physical and biological sciences (including engineering
and medical research) and 13 per cent in the social
scliences, Our figures, on the other. hand, show that

95 per cent of our respondents are in the physical and

7
blological sciences and 6 per cent in the social sciences.,

With regard to the major countries of origin of
visiting foreign scientists in the United States, Open
Doors! data reveal that 13.8 per cent are from the
United Kingdom, 11.3 per cent from Japan and 11 per
cent from India, All other nations are represented
by considerably smaller numbers of scientists, each
accounting for a half to one per cent of the national

total. In our study, 14 per cent of the scientists are

T

The under-representation of the social sciences in this
study may be due in part to the fact that many of the
centers of social science research are located on the
East and West coast at such institutions as Harvard,
Princeton, Stanford, The University of California etec.
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L7
from the United Kingdom, 12 per cent from Japan, and
11.6 per cent from India with all other nations again
with smaller number of scientists.
Table 2: Characteristics of Respondents:
Type of Science and Level of

Development of Home Country

Type of Science

Level of

Development

of Home

Country Physical Biological Social Total
Developed 524 55% 58% 54%
Developing Ls Ly 42 Ly
Indetermi-

nate#¥* 3 1 - 2
Total 100% 1004 100% 100%

(N=95) (N=115) (N=12) (N=222)

*Indeterminate refers to scientists from countries
which were not classified by Harbison and Myers, e.g.,
Burundi, Switzerland, etc.

In comparison to these aggregate national data on
visiting foreign scholars in the United.States, then,
the characteristics of the respondents of this study are
fairly representative, As a result, even though this
study is restricted in its generalizing ability because
of the sample the conclusions drawn from this study
will have some relevancy to issues raised at the

national level.

By extending the study with data from question-
naires and adding tlese data totlose which vere gathered

in the interviews, as increase in the size of the sample
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and, as a consequence, the generalizability of the
results to the population of visiting foreign scien-
tists in the United States occurred. But there were
some disadvantages in this extention of the study. Even
though the questionnaire is composed of items we selected
as the most significant for our study, we d4id not ask
probes on these questions. In addition, we could not
ask a full range of questions on some dimensions because
their inclusion would have increased the size of the
questionnaire to such a point that it might have presented
difficulties for the respondents in answering the questions.
Finally, questionnaires prevent the researcher from asking
exploratory questions which may come to mind in the in-
terviewing process as a result of the responses given by
the scientist. For example, if in asking a question in
prior interviews most of the respondents replied in a
similar fashion, but the current respondent replied with
an anomalous answer, one can ask the respondent for the
factors which lie behind his response. But with question-
naire data one may lose the ability to probe into such a
deviant case,

There were advantages gained by using a question-
naire beyond those cited already. In constructing the
questionnaire, we were able to reformulate questions
which we felt were not giving the information we
desired in the interviews. Similarly, the question-

naire enabled us to focus more directly on those
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questions which were having the highest profit in
yielding information. In short the questionnaire
gave us the opportunity to evaluate the interview
schedule and to proceed with a refined instrument

for data collection,

Because of the limitations of the data gathering
techniques in terms of the lack of random sampling
from the universe and since most of the data obtained
is nominal rather than ordinal, measures of association
such as the phi-coefficient, product-moment correlation,
and chi-square cannot be legitimately employed in test-
ing the propositions outlined in the previous selection,
The analysis of the data will therefore be limited to
those statistical techniques which can be appropriately

used, e.g., Yule's Q and contingency tables.

A Yule's Q correlation of .15 will be considered
as supportive of the relationships indicated in the
propositions. A correlation at this level 1is sig-
nificant using "t" as measure of significance., Since
the N of the tables on which the correlations are
based varies because some questions were asked of
the interview respondents which were not asked of
the questionnaire respondents and vice versa or the
same question was asked of both groups, a "t" sig-

nificance test for each of these possible Ns was
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computed.8 Using the following formula (Hays, 1963:
529):

t= T xv’ N-2

2
l-rxy

a .15 correlation is significant at .10 (t=1.37),

when N=82, the size of the interview group; at .05
(t=1.82), when N=140, the size of the questionnaire
group; and at .025 (t=2.,17), when N=222, the composite

size of both groups.

8 The "t" test for significance does not make the same
assumptions about a sample as chi-square. It assumes
a normal distribution, but this assumption can be
circumvented with a large N (Hays, 1963: 308), Ns of

82, 140, 222 which are the basis of correlations on this

study are large enough to allow a circumvention of the
normal distribution assumption.
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Chapter 2

General Characteristics of the Respondents
and the Impact of Systemic and Role

Circumscription on Dissociative Experiences

51
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In this section, the characteristics of the three
ma jor variables of the study, systemic circumscription,
role circumscription, and dissociative experience,
with regard to the population of visiting foreign
scientists will be discussed. Moreover, it will ex-
plore the results of the correlations of the variables
in the first two propositions of the study which relate
systemic circumscription and both of these variables
to exposure to dissociative experiences., Finally,
additional characteristics of the respondents in this
study will be presented.

Systemic Circumscription. As mentioned previously

in Chapter 1, the Harbison and Myers classifications
of nations by levels of human resource development
has been used to measure systemic circumscription,

The following table (3) reveals the breakdown of

Table 3: Systemic Circumscription: Level
of Development of Nations

Level of Systemic

Circumscription Number

High Developing 98

Low Developed 119
Indeterminate 5
Total: 222

the countries of the respondents of this study into
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the catesories of developed, developing, and indeter-
minate.9 Visiting foreign scientists from developed
nations account for more than half of the respondents
in the study (53.6%), and scientists from developing

nations (44.1%).

Only five scientists had countries of origin
which could not be classified into the categories
of developed and developing two from Switzerland,
one from Guyana, one from Nepal, and one from Okinawa,
An attempt was made to locate statistics on these
nations identical to those employed by Harbison and
Myers. Data on the five countries in the sources
they relied upon to produce their classification could
not be located. As a result, Gross National Product
per Capita 1is used as an index of their level of de-
velopment, since GNP per capita is highly correlated with
the indices which Harbison and Myers used. Accord-
ingly, Switzerland is classified as a developed nation
and the other three as developing. Therefore, 54.5%
(121) of the scientists in this study will be con-
sidered as coming from nations with low systemic circum-
scription, i.e., developed countries, and 45.5% (101)
from nations with high systemic circumscription, i.e.,

developing countries.

9 For a breakdown of the percentage of respondents
by country see Table 2 in Appendix B,
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Role Circumscription. The visiting foreign scientists

were asked to estimate the amount of time and effort
they spent in performing seven work roles in theilr
home country by ranking the work roles. This ranking
was to be used as a measure of the degree to which they
are role circumscribed within the scientific community
of the home country. As Table 4, shows, only 1 rank
proved to be a meaningful measure of role circumscription
due to the large number of non-response rates for ranks
2, 3 and 4,

Table 4: Percentage Distribution of Degree of

Role Circumscription: Rank Order of

the Performance of Scientific Work
Roles in the Home Country

Degree of Role
Circumscription in
Home Country: Rank 1 Rank 2 Rank 3 Rank 4

High: (teaching, con-
sulting, administra-
tion) 27.5%  28.8%  20.7%  14.9%

Low: (research, teach-
ing-research, publica-
tion, and profes-

sional) 60.8 45,1 37.4 26.5
Non-Response: 11.7 26,1 41,9 58.6
Total: 100.0% 100,0% 100.0% 100,0%

(N=222) (N=222) (N=222) (N=222)

Additional support is given to the importance of
rank 1 as a measure of role circumscription in Table 5,
The contigency coefficlents reveal that there is a high

degree of consistency across each rank. In other words,
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scientists usually maintain the same degree of role
circumscription across all four ranks. For example,
a scientist who says he spends most of his time in
teaching, will also say he considers his next major
effort to be spent in administration or consulting.
Or in the opposite case, a scientist-who say basic
research is his primary activity in rank 1, will pro-
bably say that professional activities, teaching-re-
search, or publication in science take up his next
greatest amount of time and effort. Because of the
non-response rates for the other ranks and the high
consistency between rank orders, rank 1 will be con-
sidered as the measure of role circumscription.
Table 5: Role Circumscription in the Home
Country: Contigency Coefficient
Analysis of Rank Orders of the

Performance of Scientific Work
Roles

Rank: 1 2 3 b
——— <733 .681 614
——— ———— 739 721

_— — — 731

EFE W N -

The finding of both of these tables reveal that
the majority of the visiting foreign scientists in
the study have a low degree of role circumscription,
There seems to be at work, then, a selection process of
sclentists who come to this country for further training,

research collaboration, teaching and any of the other
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or visitation in the United States,
sibly indicate that scientists with

scription are more likely to enter

this country than scientists with high role circum-

scription., Hen

ce, this finding gives preliminary sup-

port to the relationship between role circumscription

and dissociativ

In proposi

e experiences as stated in proposition 2,

tion 1, role circumscription is seen as

Varying with the degree of systemic circumscription,

This relationship between the manner in which scien-

tists are bound

ed within a soclal system because of

the roles they perform within the scientific community

is supported in

Table 6., The positive correlation sup-

ports proposition 1, the greater the systemic circum-

scription, the

Table 6:

Degree of Role

greater the role circumscription.,

Percentage Distribution and Correlation
of the Degree of Role Circumscription

of the Respondents in their Country of
Origin by their Degree of Systemic Circum-
scription

Degree of Systemic Circumscription

Circumscription

in the Country High Low

of Origin (Developing) (Developed)

High: (teaching, ad-

ministration, con-

sulting) 34.7% 21.5%

‘Low: (research, teach-

ing-research, profession-

al, publication) 50.5 71.1

Non-response 14,8 7.4

Total 100.0% 100.0%
(N=101) (N=121)

Q=+ ,388
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In other words, scientists from developed nations
are more likely to participate in the performance

of work roles such as basic and applied research,
teaching-research, professional activities, and in
scientific writing and publication than scientists
from developing countries; whereas scientists from
developing countries participate to a greater degree
in such roles as teaching, administration, and con-

sulting than their colleagues from developed countries,

Dissociative Experiences. In Chapter 1, the function

of systemic and role circumscription in acting as a
stimulus to exposure to dissociative experiences was
analyzed at a theoretical level, Proposition 2 was
offered as a point of departure. In that proposition,
exposure to dissociative experiences was related to
role circumscription, i.e., the greater the role
circumscription, the lesser the exposure to dis-
sociative experiences. In this section, the empir-
ical findings probing into this proposed relationship
between performance of varying work roles in the scien-
tific community and psychic and physical mobility will
be presented. Before an analysis of these results,
however, the relationship among the dissociative ex-

perience variables will be explored.’

The physical mobility indices are composed of the
following elements: 1)Foreign Ph.D, Educational Experience,
10
2)Trips to Developed Countries, 3)Trips to Developing

10 The trips to developed and developing countries where
usually made by the respondents in a professional capacity.
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Countries, and 4 )Foreign Work Experience. Foreign
Ph.D, Educational Experience refers to the location
of the school in which the scientists received their
doctorate or its equivalent., If the doctorate was
received in a nation which is different from the home
country of the scientists, the scientists are con-

sidered as having a dissociative experience,

Trips to Developed Countries and Trips to Developing
Countries were used to ascertain whether the scientists
were in other countries besides their possible experi.

ences abroad in graduate education and their current
trip to the United States. Since most of the scien-
tists in the study have made such trips only once or
twice, number of trips to a developed or developing
country proved to be a meaningless measure. Travelling.
to countries abroad, irrespective of the number of times
such trips have been made, is a measure of physical
mobility. The lack of movement to developed or devel-
oping nations is accordingly the absence of a dis-

soclative experience.

Foreign Work Experience, the final measure of
physical mobility, refers to the cross-societal work
experiences the scientists have had. If they have
worked in countries other than their home country,
their work experiences are regarded as a case of
physical mobility. Those scientists who have worked
only in their home country will be considered as having

no cross-societal work experience.
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Interaction with Foreigners in the home country
and Memberships in Foreign Scientific Associations, are
the two indices of psychic mobility. The former is used
to determine whether or not the respondents have had
contact with foreigners while they were in their home
countries., The participation in this form of a cross-
cultural social relationship will be regarded as a dis-
sociative experience, whereas the non-participation will
be viewed as a lack of psychic mobility. Interaction
with individuals from a country other than one's own
is considered to be psychic mobility variable, because
through such contact knowledge of social structures and
normative patterns of other societies and cultures is
acquired and also third cultural experiences. This
information may be supportive of one's socio-cultural
mileu or in opposition to it. 1In either case, one has

gained knowledge of a non-indigeneous system.

For identical reasons, the latter variable, Member-
ships in Foreign Scientific Associations, is seen as
an index of psychic mobility. Belonging to scientific
assoclations in countries other than a scientist's home
country is dissociative because through such memberships
scientists become aware of current scientific and social
activities of scientists in other nations, and the prob-
lems and issues confronting science and its relationship
to other institutions in varying societies, Such in-

formation is gained through the publications and meetings
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of these associations. For example, any foreign
scientist who belongs to the American Association
for the Advancement of Science would have become
aware of the current employment crisis of scientists
in the United States, the debate occurring in the
scientific community on such issues as blological and
chemical warfare, technological development and pol-
lution of the environment, and the growing strain
between the current administration of this country
and large segments of the American scientific estab-
lishment. Accordingly, memberships in scientific
associations in other nations will be considered a
dissociatlive experience and a lack of such member-

ships as an absence of a dissociative experience,

A large percentage of respondents have a low level
of exposure to dissociative experiences., As Table 7
indicates, more than half of the visiting foreign
scholars did not receive their doctorate in a foreign
country, were employed only in organizations located
in their home country, made no trips to developed or
developing countries, had no contact with individuals
from other countries, and belonged to scientific as-
sociations only in their home country. Table 7 also
shows that more scientists have been exposed to psy-
chically mobile events than physical mobility situatioms.
This result occurs because it is only in the psychic

mobility category of Interaction with Foreigners in
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the home country that a majority of respondents 53.2
per cent had a high level of exposure to dissociative
experience, The only physical mobility index which
come near to this percentage is Trips to Developed
Countries, where 43.2 per cent of the respondents

have made such trips and 46.8 per cent did not.

Table 7 also indicates that only in the categories
of Trips to Developing Countries and Memberships in
Foreign Scientific Associations, the percentage of
respondents with a high level of exposure drops below
30,0 per cent, Only 17.1 per cent of the scientists
report that they have made trips to developing countries
and 22,9 per cent belong to scientific associations in

countries other than their home country organizations,

In summary, the visiting foreign scientists do
not have professional histories of considerable physical
mobility. Their educational and work experiences, along
with their physical movement and participation in scien-
tific organizations, are embedded in the social structure
of their home country. It is only in their contact with
individuals from other nations in their home country that
the scientists exhibit a high degree of exposure to dis-
sociative experience., These scientists are, in terms
of the indices of dissociative experience, one nation
social actors, 1l.e., they do not have extensive experience

in other nations.

Table 8, which presents a Yule's Q correlational
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matrix of the relationships among the psychic and
physical mobility variables and their connection to
systemic and role circumscription, discloses that the
dissociative experience variables are for the most part
correlated with one another in a positive direction,
Obtaining a doctorate in a foreign country is positively
correlated with Foreign Work Experience, Trips to Devel-
oping Country, Interaction with Foreigners, and Member-
ships in Foreign Scientific Associations, and weakly
associated with Trips to Developed Countries. Making
trips to developed countries is positively associated
with Trips to Developing Countries, Interaction with
Forelgners, and Memberships Country. Similarly, making
trips to developing countries is positively correlated
with interaction in the home country with individuals
from other nations, and belonging to scientific as-
sociations in other nations. Only in two sets of cor-

relations do negative associations appear,

Working in a foreign country is negatively
correlated with belonging to forelgn scientific as-
sociations, negatively associated in weak manner with
Trips to Developing Countries, and unrelated to Trips
to Developed Countries and Interaction with Foreigners.
In other words, those scientists who have worked abroad
before the present period tend to belong only to their
home country scientific associations and have made no

prior trips to developed countries,
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One possible explanation for this occurrence may
lie in the fact that the scientists in the sample are
quite young, mean age of 32, and the most frequent
reason given for the cross-national work experience
by the respondents is that they were employed im-
mediately after obtaining the doctorate by the insti-
tution granting the degree. The latter is supported
by the correlation of .618 between receiving a Ph,D.
or its equivalent in a foreign country and foreign
work experience., After working for a year or two
abroad, they return home for a brief period and are
again physically mobile, as evidenceal by their current
stay in the United States., During their short stay
at home and given their very brief professional career, they
have had neither . the time nor experience to develop
those networks which would stimulate both physical
and psychic mobility. One would expect, however, that
upon their return to the home country after this trip
to the United States and after they have established
a professional career in their nation, their exper-
iences abroad would stimulate their capacity to be

exposed to other types of dissociative experiences.

The second set of variables which reveal a neg-
ative relationship with one another are the two psychic
mobility indices. Interacting with foreigners in the
home country coincides with belonging to scientific

associations only in the home country. Again this
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empirical relationship is opposite of the expectations
of the researcher., A tentative explanation of this
negative relationship can be offered through an inter-
pretation of the very strong association of .903 between
systemic circumscription and Memberships in Foreign
Scientific Associations in Table 8, Scientists from
developing countries often belong to scientific as-
soclations outside of their home country, This rela-
tionship implies that, given a low level of development
of the scientific and educational institutions of the
home country, scientists must go out of their home
country to participate in scientific associations which
may or may not exist ip'unm~own country. The scientist
from a developed nation does not need to do this, He
can remain in the home country to receive and contribute
information about current developments in the field.
Moreover, he does not need to establish interaction
patterns with foreigners. The scientist from a devel-
oped nation can rely upon his own countrymen for the
information he desires and for colleagues. In short,
scientists from developing nations must go out of their
home country to keep up with current developments in
the field and to make themselves known to and come to
know the larger scientific community. The scientists
from developed nations, on the other hand, can rely

on their home country's scientific and educational assets.
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Systemic and Role Circumscription vs. Dissociative Ex-

perience., Table 8 also presents the correlations among

systemic and role circumscription and the dissociative
experience variables. In examining the results presented
in the table, one finds that systemic circumscription
and role circumscription is related to the dissociative
experience variables in a reverse direction than ex-
pected, i.e., the higher the systemic and role circum-
scription, the higher the level of exposure to dis-
sociative experiences. In addition, the correlations
between systemic circumscription and the dissociative
experience indices are greater than the relationship

of role circumscription to dissociative experiences.
Systemic circumscription is related to Foreign Ph,D,
Educational Experience, Foreign Work Experience, Trips

to Developing Countries, and Memberships in Foreign
Scientific Associations and unrelated to Trips to Devel-
oped Countries and Interaction with Foreigners. Role
circumscription is related to Trips to Developing Coun-
tries and Memberships in Foreign Scientific Associationms,
slightly associated with Trips to Developed Countries
and Interaction with Foreigners, and unrelated to Foreign
Ph.D. Educational Experience and Foreign Work Experience.
In other words scientists from developing nations have
cross-societal educational and work experiences, make
trips to other developing nations and belong to asso-

ciations in other countries (a point which has been
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discussed previously). Moreover, those scientists who
teach, administrate, or consult in their home country
have made trips to developing countries and belong to
scienfitic organizations in other countries, They
also possibly make trips to developed countries and
do not necessarily interact with foreigners in their
home countries. No relationship exists between their
performance of these work roles and corss-societal
educational and work experiences.

Given these findings, Proposition 2: The greater
the role circumscription, the lesser the exposure to
dissociative experience cannot be accepted nor re-
jected and in fact leans towards rejection. However,
the association between systemic circumscription and
role circumscription may be confounding these results.
In order to show if in fact this is the case, Table 9
was constructed in which level of systemic circumscrip-
tion is controlled.

Controlling for a high level of systemic circum-
scription, the relationship between role circumscrip-
tion and exposure to dissociative experiences is strength-
ened. Scientists from developing nations who perform
teaching, administrative or consulting roles are more
likely to be physically and psychically mobile than
those who perform research, teaching-research, organ-
ization and publication roles. This result is the

reverse of the relationship implied in proposition 2.
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Only with reference to work experience abroad, Foreign
Work Experience, is the association supportive of the
proposition, i.e., those scientists with a high level
of role circumscription are less likely to have cross-

soclietal work experiences,

The relationship between role circumscription
and exposure to dissociative experience is again
strengthened for low systemic circumscription. Scien-
tists from developed nations who perform teaching,
administrative or consulting roles usually make trips
to developed countries, interact with foreigners, and
belong to scientific associations in other nations, 1In
opposition to the finding that scientists from devel-
oping nations who have a high level of role circum--
scription have less cross-societal work experiences,
Table 9 shows that Foreign Work Experience is slightly
associated with role circumscription for those scien-
tists from developed nations. Moreover the correlations
between role circumscription and Foreign Ph.D. Educational
Experience and Trips to Developing Countries are in the
reverse direction for low systemically circumscribed scien-
tists. Scientists who are from developed nations and who
perform teaching, administrative, or consulting roles are
less likely to go abroad for their doctorate or its equi-
valent and are less likely to make trips to developing coun-
tries., Both of these findings are supportive of prop-

osition 2, However, caution is needed in interpreting
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the correlation between Trips to Developing Countries
and role circumscription because of the relationship

of systemic circumscription to this variable., Since
scientists from a developing nation are more likely

to make trips to other developing nations than scien-
tists from developed nations (only thirteen scientists
from developed nations made such trips), the correlation

may be meaningless for scientists from developed nations.

These results along with the finding presented in
Table 8 indicate that proposition 2 needs to be recast
to imply a reverse direction of the relationship between
role circumscription and dissociative experiences. Re-
formulated proposition 2 states, the higher the level
of role circumscription, the higher the level of ex-

posure to dissociative experiences,

This reformulation of proposition 2 when viewed
in conjunction with proposition 1 implies that scien-
tists from developing countries who perform teaching,
administrative, or consulting roles are more likely to
be exposed to dissocliative experiences than their col-
leagues who perform research, teaching-research, pro-
fessional, and publication roles., Moreover, in a sim-
ilar fashion, scientists from developed nations with
a high level of role circumscription are more physically
and psychically mobile than their colleagues who perform

roles which have been categorized as low level role
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circumscription.

The confirmation of proposition 1 supports the
argument made in the theoretical section of the study
that scientists from developing countries perform
teaching, administrative, or consulting roles, in part,
because of the lack of available resources to support
the other scientific work roles. Given the low level
of development of educational and scientific institutions,
many of these scientists must go out of their countries
to make themselves visible to their field, to get in-
formation on current developments, and to establish

colleagial relationships with other scientists.

It may also be possible that the performance of
teaching, administrative, or consulting roles opens
avenues through which experiences in other societies
and with members of these societies can be gained.

Since these roles are organizationally embedded, the
scientist can rely upon the functional position he
occuplies in the organization to give him access to
cross-societal experiences or he can use his position

to obtain such access. Such a scientist is more "visible"
than the research scientist whose visibility is determined
by his periodic publications in his home country journals
and the recognition accorded to them. For example, when
visitors from other nations arrive at a research or ed-
ucational institution for a tour of its facilities, they

will most likely meet in extensive contact administrators
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or teachers rather than the researchers in the lab-
oratory. Or the administrator or cansultant may

make trips to other nations to observe other organ-
izations perform their tasks, whereas the researcher
may rely more heavily on written communication to
obtain information about work being done elsewhere.
Whether this explanation is tenable or not can only

be proved in future research in which a stress is
placed on the visibility of the performance of varying

types of scientific work roles.

In summary, these findings indicate that there
are differences in the behavioral patterns of scien-
tists. Some of them have had more exposure to dis-
sociative experiences than others., The differences
in exposure to varying types of experiences in other
societies and with their members is related to the
level of development of the respondents home countries
(systemic circumscription) and the type of work roles
they have performed in their countries of origin (role
circumscription). Moreover, scientists from developing coun-
tries perform roles in the work situation which are
different from those played by scientists from devel-
oped nations. These results support the ideas that
level of development of the scientists! home country
and the types of work roles performed by them are
important sources of variations in the behavior of

scientists in the international scientific community.
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Additional Characteristics and Backgrounds of the

Respondents. In this chapter, we have already analyzed

portions of the background and characteristics of the
visiting foreign scientists in this study. It has been
shown that they have not been, as a whole, physically
and psychically mobile and that they usually perform

in their home countries roles which have been defined
as low role circumscribing. This section explores
additional attributes of the respondents with reference
to their marital and familial backgrounds, their ed-

ucational experiences, and their employment histories.

The first major characteristic of the respondents
in the study is their age. As Table 10 shows, 40.1 per
cent of the scientists are between twenty-six and thirty
years of age and 29.8 per cent between thirty-one and

thirty-five., Only 6.7 per cent are over forty. With

Table 10: Age Distribution of the Respondents

Age Grouping of

the Respondents Per Cent
Under 25 5.8%
26-30 Lo.1
31-35 29.8
36-40 16.7
41 and Over 6.7
Non-Response .9
Total 100.0%
(N=222)

Mean age = 32,0
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a mean age of 32, then, we are dealing with a younger
generation of scientists., There are no significant 4dif-
ferences between scientists from developed and developing
nations in tefms of age. Our study has tapped a generational
segment in the international scientific community which is
post-war and, in many cases, post-independence in terms of
the scientists from former colonial nations.
In addition, given their youth, these scientists
have been involved in the scientific and professional
activities of their fields for only a short period.
Most of the respondents received their doctorate after
the 1955, as Table 11 indicates. Only 3.7 per cent of
the respondents obtained their Ph,D, before 1956, Since
this study was conducted in 1969, the maximum number of
Table 11: Percentage Distribution of Years in
Which the Doctorate was Received by
the Respondents

Years in which Doctorate
was Received by the

Respondents: Per Cent
Prior 1950 1.4%
1950-1955 2.3
1956-1960 7.2
1961-1965 24,3
1966 and Over 4o.5
Doctorate in Progress 5.4
No Doctorate 2.3
Non-Response 16.6
Total 100,0%

(N=222)
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years most respondents could have been active in a
professional life after their emergence from a student
status is twelve years, As a result, the respondents
in this study are not only young in age, but also they

11
are professionally young.

The visiting foreign scholars usually complete
their highest degree within a relatively short period
of time after receiving their bachelor's degree. Four-
tenths obtained their highest degree one to five years
after they obtained their first degree, as Table 12 dis-
closes., Only 10.0 per cent take longer than ten years
to finish the educational process. These results in-
dicate that the majority of the respondents 4o not ex-
perience any breaks between their undergraduate and
graduate education. Those scientists who do take longer
to complete their highest degree generally cite such
factors as military service and lack of financial assets
as the major reasons why they did not go directly on
into graduate school., Others pointed to another reason,
they were unsure of their career goals and vocations
after they received their bachelor's degree and, as a
consequence, delayed going into graduate school until
they had arrived at what they considered to be an ap-
propriate decision. For these scientists, the gap
between graduate and undergraduate education is a
trial and error period in which they are employed in

a variety of tasks in and outside of the scientific

11 The respondents are also almost all males. Only twelve
of the scientists are females.
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community exploring alternative career routes.

Table 12: Percentage Distribution of Length
of Years Between Bachelor's Degree
and the Highest Degree Received by
the Respondents

Length of Years Between
Bachelor's Degree and
Highest Degree Received

by the Respondents: Per Cent
1-5 Years 43.7%
6-10 Years 34,2
11-15 Years 7.7
16Years and Over 2.3
Non-Besponse 12.1
Total: 100,0%
(N=222)

In the section on dissociative experiences,
foreign educational experience at the doctoral level
was examined. No reference was made, however, to
the level of development of the countries in which
the scientists received their Ph.D. Here we will
explore not only the level of development of the
country in which the doctorate was obtained, but
also of those countries in which the bachelor's and

master's degrees were received,

Table 13 examines the relationship of the re-
spondents! systemic circumscription, i.e., the level
of development of the country of origin, and the level
of development of the country in which they received
their undergraduate degree. Almost all of the scien-

tists receive their undergraduate training in their
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home countries, In addition, only eleven of the
respondents took their bachelor's degree in coun-
tries other than their home countries. In thier
undergraduate training the scientists in this study

do not cross national boundaries.

Table 13: Systemic Circumscription and the
Level of Development of the Country
in Which the Bachelor's Degree was
Received by the Respondents

Level of Development
of the Country in

Which the Bachelor's Systemic Circumscription

Degree was Received

by the Respondents High (Developing) Low (Developed)
Developing 82.2% h,1%
Developed 5.9 78.5
Non-Response 11.9 17.4
Total: 100.0% 100,0%

(N=101) (N=121)

At the master's level, the scientists again usually
receive their degree in countries having a similar level
of development as their home country. But as Table 14
shows, none of the scientists from developed countries
have completed their master'!'s in developing countries,

23.1 per cent of the respondents from developing countries,
on the ohter hand, went to developed countries for their
initial graduate training. In probes on the question of
the country in which the master's degree was received,
thirteen of the scientists from developed countries

obtained their M,A.'s or M.S.'s in developed countries
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different from their home countries. None of the
scientists from developing nations received their
master's degrees in foreign developing nations. These
probes reveal that scientists from developing countries
are less likely to go to nations with a similar level
of development for their initial graduate training than
scientists from developed nations. Scientists from
developing nations, however, are more cross-development

mobile than scientists from developed nations.

At the doctoral level, we find in Table 15 that
scientists from developing nations go to developed
nations for their Ph.D.'s, but none of the scientists
from developed countries receive their doctorate in
developing nations, The probes to the question revealed
that only one scientist from a developing country went
to another developing country for his doctorate. 1In
contradistinction, thirty scientists from developed
nations travelled to other developed countries for their
Ph.D. Therefore, if scientists from developing countries
go abroad for their graduate training at both the master's
and doctoral level, they usually go to a developed country
and not to a developing country. Scientists from devel-
oped countries avoid any of the developing countries for
a graduate educational experience., If they go abroad,
they will go to a country having a similar level of
development as their own. At the bachelor's level,
both the scientists from developed and developing nations

do not generally have foreign educational experience,
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Table 14: Systemic Circumscription and the
Level of Development of the Country
in Which the Master's Degree was
Received by the Respondents

Level of Development
of Country in Which

the Master's Degree Systemic Circumscription

was Received by the

Respondnets High (Developing) Low (Developed)
Developing 49,0% - - -
Developed 23.1 b2.1
No Degree L.8 17.1
Non-Response 23.1 40,8
Total: 100,04 100,0%

(N=101) (N=121)

Table 15: Systemic Circumscription and the
Level of Development of the Country
in Which the Doctorate was Received
by the Respondents

Level of Development

of Country in Which the
Doctorate was Received Systemic Circumscription

by the Respondents High (Developing) Low (Developed)

Developing 39.3% ————
Developed 33.6 91.6
No Degree 1.9 .8
Non-Response 25.2 7.6
Total: 100.0% 100.0%

(N=101) (N=121)
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Besides being young in age and professionally
youthful with varying educational experiences abroad,
the respondents in the study generally are married
with no children. Only 27.5 per cent of the respondents
are single and .9 per cent are divorced. Of those
71.2 per cent of the respondents who are married, 15.3
per cent have one to two children in their families
and 6.8 per cent have three or more children, Three-

quarters of the respondents, then, are childless,

In the interview schedule, the respondents were
asked if their spouses and children accompanied them
on their current trip to the United States., Almost
all of them replied in the affirmative, When the
scientists were asked why their families made the
journey with them, the most frequent response was that
they wanted their families to have an experience in
a foreign country and to see the splendor of, as one
Indian biologist related, "super rich America.* Only
a few sclientists! spouses travelled with them for pro-
fessional purposes. In general, then, for the families
of these scientists the current stay in the United States

is a vacation, visit, or sightseeing tour.

Given this purpose, many of the scientists mentioned,
in passing comments, that they felt obligated to their
spouse and children to show them the varying aspects
of American culture and life. As one Australian math-

ematical biologist said, "on weekends, my wife and two
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sons take off in our microbus and tour the city and

the suburbs., Often we take trips to Indiana, Wisconsin,
and other neighboring states. When I have to work the
weekends, I feel I have disappointed my family. All
week their cooped up in the apartment. This is the
only time they get to see the country and its people.
We're planing to delay our return home for several
weeks so that we can make up for lost sightseeing,'

This scientist and several others discussed the

tension of their conflict with work and family., But

the general pattern seems to be an absence of conflict
between the world of work and family in the current stay

in the United States.

On the interview schedule, the scientists were
also asked to give background information on their
spouses, and parents (questions 11, 12, 13, interview
schedule). The first item of information deals with
the citizenship of these individuals. Only two scien-
tists from developed countries married spouses from
foreign developed nations and none of the scientists
from developing countries married a spouse from a
foreign country., With regard to their parents, only
five of the eighty-two respondents to this interview
schedule have mothers whose citizenéhip differs from
theirs., Of these five scientists, four are from devel-
oped countries and one from a developing country.

Similarly, only four of the respondents! fathers are
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from countries different from theirs., Three of the
scientists are from developed countries and one from

a developing country. In general, the respondents in

the study, do not have cross-cultural marriages or paren-
tage, although 11 per cent have cross-cultural marriages,

The second type of data on spouse and familial
background probes into their birthplace. Here the
point of interest is whether or not their parents or
spouses were cross-societally mobile. Only six of the
respondents! spouses had citizenships which were dif-
ferent then their birthplace. Seven of the respondents’
mothers and nine of the respondents! fathers were born
in countries different from the nations in which they
currently hold citizenships. There are no differences
between the scientists from developed and developing
nations on the mobility of their parents or spouses.

In general, then, they do not marry cross-culturally
and their family backgrounds are usually limited to one
society, their home country.

The third item of information on the familial and
spouse characteristics is their occupational back-
grounds, Table 16 presents the occupations of the
fathers, mothers, and spouses of the respondents.,

Since an important aspect of the occupational back-
grounds of these individuals is whether or not they
are in scientific fields identical or different from
the respondents or in other academic, non-scientific

fields, the occupational categories have been divided
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into two categories: a)science and other academic
fields, and b)non-scientific and non-academic oc-
cupations.

As Table 16, shows, 7.3 per cent of the respondents
have fathers and spouses in the same field of science
as they are in., Only 1.2 per cent have mothers in a
field identical to their own. In terms of fields in
science different from the respondents, 9.8 per cent
of the fathers, and 13.4 per cent of their spouses fall
into this category. In non-scientific academic positons,
€.g., in the humanities, history, etc., only 1.2 per cent
of the fathers and mothers and 6.1 per cent of the spouses
are in such fields. These results indicate that the
ma jority of scientists in this study have parents or

spouses who are not in scientific and academic occupations.

In the non-scientific and non-academic category,
the major occupations of the scientists! fathers are
business, government service, e.g., federal officer,
government bureaucrat, etc., and labor (worker). Most
of their mothers and spouses are unemployed. Of those
who are employed, the major categories of employment are
laborer, and school teacher for mothers and school teacher
for spouses. Using the data on fathers! occupation as
a crude index of class background of the respondents,
one can conclude the majority of respondents come from
a white-collar and a professional class., There were

no discernible differences between scientists from



Table 16:

Occupation:

a)Science and
other Academic
Fields

Scientists in
the same field
as the Respon-
dent

Scientist in
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Occupations of the Fathers, Mothers,
and Spouses of the Respondents in
Science and Other Academic Fields
and in Non-Scientific and Non-

Academic Occupations

Different Field
from the Respon-

dent

Academician in

Other scholarly

Field

b)Non-Scientific

and Non-Academic

Occupations
Businessman
Clerk

Government
Service

Laborer
Lawyer
Librarian
Physician

School Teacher
(primary or
secondary)

Other
¢ )Unemployed
Total:

Father Mother
7.3% 1.2%
9.8 ————
1.2 1.2

14,6 ————
4,9 2.4
20.7 ————
15.9 7.3
3.7 ———
6.1 ——
3.7 6.1
1201 703
— 63.5
100.0% 100.0%
(N=82) (N=82)

Spouse

7.3%

13.4

6.1

1.2

2.4

6.1

4.5

100.0%
(N=82)
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developing and developed nations with regard to the

occupational backgrounds of their parents and spouses.,

Turning now to the employment histories of the
respondents, the section on dissociative experilence
discussed briefly foreign work experience. The majority
of respondents did not have corss-societal employment.
What is of interest here is the type of organization
which employed the respondents in their home countries,

Table 17: Percentage Distribution of the

Type of Organizations Which
Employed the Respondents in

Thier Home Countries

Type of Organization
Which Employed the

Respondents Per Cent
Industry L,5%
Government 11,7
University 78.8
Other 1.4
Unemployed 3.6
Total: 100,0%
(N=222)

As Table 17 shows, eigth-tenths of the re-
spondents worked in a university before their arrival
to the United States., Governmental organizations
employed one-tenth of the scientists and 4.5 per cent
had jobs in industry. There were no major differences

between scientists from developed and developing countries,

As we have already seen in the section on role
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circumscription, the majority of scientists were per-
forming research, teaching-research, professional, and
publication roles in these organizations., Those scien-
tists who were employed in industry and government
usually stated in response to probes on the interview
schedule that the nature of their research involvement
was primarily in R & D or applied research., On the
other hand, those employed by universities usually

identified basic research.

In summing the characteristics of the respondents,
this study 1is looking at the behavior, values, and
orientations of a younger generation of scientists from
developed and developing nations who have limited ex-
periences abroad, who are primarily employed by univer-
sities, where they enact primarily low circumscribing
roles and who do not have a cross-cultural familial

and spouse backgrounds.

One further take-off point of inquiry into the
characteristics of the respondents are the positions
they occupy in the work situation in the United States,
the type of exchange networks that existed between their
national scientific community and the United States, and
their experiences in the social system of work in this
country. In Chapter 3 the respondents! positions in
this country and the exchange networks will be related
to a ranking of nations in terms of scientific output

and prestige. A discussion of the social system of work
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in this country as compared to the visiting foreign
scientists' home countries will be presented in

Chapter 5,



Center




Chapter 3

Center and Periphery in Science

89
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Throughout the world, one can identify centers of
scientific activity in a variety of disciplines where
research at the forefront of knowledge is transforming
existing paradigms or, in some cases, overthrowing them
in a process of scientific revolution. Usually these
centers are also the major locations of prestigious
scientific journals and associations which attract
articles from scientists in other countries or their
presence in national scientific associational meetings,
In addition, scientists outside of the centers send
their students to them for socialization under those
scientists conducting strategic research in a field.

In this way, the centers of scientific activity exert
a "pull " towards its vortex of scientific prestigious
endeavors,

Outside of these centers lie the peripheral areas
of science. When major work in a field is being carried
on here and, if such work is successful, the periphery
can possibly change its position to a focal point of
scientific research., But the likelihood of this occurrence
is low because the prestige of the centers begets power
and resources in the forms of financial and social support
and in terms of a flow of highly trained manpower to it.
Thus, the peripheral regions of science are often im-
poverished and this poverty limits its possible upward
mobility in the ranking of nations as centers of scien-

tific activity in a field.
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To find out whether or not the scientists in the
study were conscious of a distinction between centers
and peripheries of research in their field, the respondents
were asked to identify the nations in which research at
the forefront of their fields is being accomplished and
to discern the position of their home country relative
to the leaders in their area of scientific inquiry(ques-
tions 34, 35, 36, questionnaire and 125, 126, 127, 130

interview schedule).

The scientists identify most frequently as centers
of research the United States, the Soviet Union, France,
Great Britain, and Japan., Furthermore, the United States
is, in general, acknowledged as the leader of their fields.
The positions of the other four nations usually are seen
as being interchangeable in position. As one Canadian
scientist pointed out, "except for the United States
which is the highest country, there isn't much dif-

ference in the nations which are near her.‘

In terms of locating the position of their home
countries in relationship to the ranking they presented,
the respondents either see their home country as being
among or close behind the leading nations or they view
it as lagging behind the leading countries in their
fields, As Table 18 reveals, scientists from devel-
oping nations (high systemic circumscription) usually
identify their nations as a peripheral area of scientific

activity, i.e., lagging behind the leaders. Scientists
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Table 18: Systemic and Role Circumscription and
Perceived Position of the Home Country
in Relationship to the Leading Countries
in the Respondents Fields

Systemic Role
Circumscription Circumscription*
Perceived
Position High (teach- Low (re-
of the High Low ing, admin- search, teach-
Home (Devel- (Devel- istration, ing-research,
Country oping) oped) consulting) Publication, etc.)
Among or
close Be-
hind the
Leading
Nations 36.1% 82.5% Ly, 3% 72.6%
Iagging Be-
hind the
Leading
Nations 63.9 17.5 55.7 27.4
Total 100.0% 100.0%  100.0% 100.0%
(N=101) (N=121) (N=61 ) (N=137)
Q=- [ 786 Q= - 5“’0

*#The total N for Role Circumscription equals 198 and
not 222 because of 24 non-responses to the question
on role circumscription.

from developed nations (low systemic circumscription), on
the other hand, rank their home countries as among or close
behind the leading nations., Similarly, scientists who
perform teaching, administrative, or consulting roles
usually discern the rank of their home country to be lag-
ging behind, whereas, those scientists who perform re-
search, teaching-research, publication, or professional

roles locate the position of their country of origin as

among or close behind the top countries in their field.
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In general, therefore, the greater the systemic and
role circumscription, the lower the perceived position
of the home country in relationship to the leading coun-

tries in a field.

The respondents were also asked if they thought
their national scientific community will be upwardly
mobile in the future in terms of their ranking of top
countries in their fields. The majority of scientists
as Table 19 indicates, express confidence. in the future
mobility of their home country. What is interesting,
however, is that scientists from developing nations are
more likely to acknowledge the possibility of future
mobility than scientists from developed nations, There
is no relationship between role circumscription (type of
work role performed in the home country) and a perception

of the future mobility of the home country.

Several reasons can be given for the relationship
of systemic circumscription (level of development) and
perceived future mobility of the home country. Many
scientists from developing countries, are conscious of
the overall "lowness" of the position of their home coun-
try, i.e., they see their country as so far behind the
top nations in their fields that downward mobility is
an impossibility. As a microbiologist from Greece noted,
"my country is so distant from the leaders and so are
other nations similar to mine, we can only move up. Down

is where we are at." For others, there is an inherent
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Systemic and Role Circumscription and

Perceived Future Mobility of the Home
Country in Relationship to the leading
Countries in the Respondents Fields

Table 19:
Systemic
Circumscription
Future
Mobility High Low
of Home (Devel- (Devel-
Country oping) oped)
YeS 7206% 5005%
No 27.’4‘ 4905
Total 100.0% 100.0%
(N=101) (N=121)
Q= U445

High (teach-
ing, admin-

Role
Circumscription®*

Low (re-
search, teach-

istration, ing-research,
consulting)  Publication, etc,)
60,3% 62.2%
39.7 37.8
100,0% 100.0%
(N=61) (N=137)
Q= -.039

*The total N for role circumscription equals 198 and
not 222 because of 24 non-responses to the question

on role circumscription.

optimism based on the types of advancement in the devel-

opment of an adequate scientific community they see oc-

curing in the home country.

These scientists point out

that tremendous strides in self-improvement are underway

and a better quality of scientist is becoming predominant

in their fields in the home country.

Moreover, they often

cite increased financial and social support being given

to their fields by the public and power centers of their

soclety.

It is only a matter of time and the building

of a critical mass of scientists for these scientists

before their nations narrow the gap between the leading

countries and them,

Some scientists share this optimism, but temper
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it with a cognizance of the possibilities of future
mobility on the part of the top nations. They believe
in the ability of their countries to climb the ladder

of prestige and power in the scientific community, but
also discern the failure of their nations to achieve

a position of equal rank with the current leaders in
their fields because of the advancements in their fields
taking place amongst the top nations., They feel that
they will narrow somewhat the gap between ;he leaders
and them, but at the same time acknowledge that the

distance will never be fully closed.

Those scientists from developing nations who do
not see any future mobility of their home countries
usually cite the lack of dedicated scientists and
students in their fields in the home country, the
absence of adequate equipment and facilities, low level
of financial and social support given to their work,
and the disinterest in creativity in the work situation
in the home country as the sources of immobility. For
these scientists, the improvement of these conditions
is not likely to occur. Rather the "malaise" of their
scientific community will remain and,hence, increase
the disparity between their nations and the top countries
in their field.

Scientists from developed nations, on the other
hand, have a lower rate of perceiving future mobility

on the part of their home countries than scientists
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from developing countries because they usually see

their home country as among or close behind the leaders.
For some of them, they cannot visualize any circumstances
in which their country could experience downward mobility.
Rather, they see their countries as "permanent" centers

of scientific activities in their fields., Others made
reference to the inability of nations behind them to

catch up with their nations in the ranking system, because
those nations who are not of an equivalent or better rank
lack "quality" scientists, equipment, and support neces-
sary to surpass their home countries. Finally, some of
the scientists from developed nations acknowledge that
even though their countries are high in the ranking system
they outlined, the position of the home country will re-
main stable because of no competitors from periphery and
because of the further advancement of those nations above
them, As one British chemist stated, "Britain will always
be number two. The United States and Russia will always
be ahead of us, but no nation can take second place from

us in the forseeable future."

The scientists from developing nations who see
their countries as being mobile in the future usually
identify the strengths of their national scientific
community as the sources of their mobility., Given their
strength, they visualize that many of the major break-
throughs in their fields will occur in their home country.

These successes will enhance the leadership position of
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their nations and increase their '"centrality" in their
areas of scientific inquiry. Those nations below them,
as a result, will not be able to move close to or above

their home countries.

A critical issue to raise in terms of this difference
between scientists in developing and developed nations
is the impact of the ranking system of nations on the
scientists in this study. As has already pointed out,
the scientists in the study usually regard the United
States as the center or a center of sclientific activity
in their fields., Given that scientists from developing
countries see their: national scientific community in
their fields as far behind the leading nations and that
scientists from developed nations cast their national
scientific community among or close behind the leaders,
how does this perspective of the home country's place
relative to the United States, affect the scientists
in this study? Two areas of possible impact are the
positions held by the sclentists in the social system
of work in the United States and the type of exchange
networks which exist between their home country and

the United States,

Concerning the former, the scientists were asked
to identify the type of position they are occupying in
the universities during their current stay (questions
6, questionnaire and 7, interview schedule). The positions

they hold vary from research assistant to full professor.
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Generally the rank of 1nstructo}23nd assistant to full
professor can be regarded as "mainline® positions. BRe-
search assistant and associate, on the other hand, usually
are considered to be "non-mainline". This distinction has
been retained in the analysis and the respondents have been
classified into mainline and non-mainline positions,

Table 20: Systemic and Role Circumscription
and the Position of the Respondnets
in the Social System of Work in the
United States: Mainline vs, Non-
Mainline Positions

Position of Systemic Role

&ggtgeigogﬁe Circumscription Circumscriptiigw (re-
Social System High (Teach- search, teach-
of work in High Low ing, admin- 1ing-research,
the United (Devel- (Devel-  1istration, professional
States oping) oped) consulting) publicationss
Mainline

(Instructor,

Assistant, Asso-
ciate or Full
Professor) 13.84 30,6% 28.1% 18.3%

Non=Mainline
(Research As-
sistant, Re-
search Asso-

ciate) 79.2 69.4 71.9 80.3
Non-
Response 7.0 R ———— ———
Total 100,0% 100,0% 100,0% 100,0%
(N=101) (N=121) ( N=61 ) (N=137)
Q= -.4313 Q= +,2651

Furthermore, mainline positions often are regarded

as more prestigious than the non-mainline

12Sometimes the position of instructor is regarded in some
departments as a non-mainline position. Unfortunately data
was not obtained which could determine the rank of instructor
in the departments studied.,
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category. In addition to the prestige factor, is the

monetary reimbursement differences between these po-
sitions., Usually, the financial rewards are higher

for those scientists in instructor to professional rank
than for scientists in the research assistant or associate
positiéhz Moreover, the mainline positions entail greater
involvement in the decision-making structures of the
department and greater access to individuals in authority
pésitions in the departments than non-mainline positions.
Finally, the difference in positions may also involve
varying definitions of roles and social identities on

the part of the scientists in terms of their interaction

with students and colleagues.,

Table 20 relates systemic and role circumscription
to the positions of the respondents in the social system
of work in the United States. Here one finds that scien-
tists from developing countries are more likely to hold
non-mainline positions than scientists from developed
countries, In addition, scientists who perform teaching,
administrative, or consulting role hold more mainline
positions than scientists who perform research, teaching-
research, professional, or publication roles in their
home countries. Therefore, the greater the systemic
circumscription, the greater the tendency to occupy non-
mainline positions in the United States. However, the
greater the role circumscription, the greater the tendency

to occupy mainline positions.

131n some universities, the position of reserach associate can
be quite prestigeful and financially rewarding. Data on such
university differences were not gathered.
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In terms of the ranking of nations presented pre-
viously, these results imply that scientists from the
peripheral ranking countries will occupy positions of a
low status in one of the high ranking centers of scien-
tific endeavor in their field, the United States. Scien-
tists from nations which are close behind or among the
leaders in their field when travelling to another center
will hold positions which are of a high status, This
implies that many of the scientists from developing nations
do not receive the same level of reward, prestige, and role
involvement as many of the scientists from developed nations
receive. lLanguage proficiency may also be a factor. The
ranking of the home country, therefore, has an effect on
the scientist in the study.

Role circumscription has an impact on the position
occupied by the scientists in the social system of work
in the United States because of the similarity of tasks
involved in mainline and non-mainline positions to the
roles eancted in the social system of work in the home
country. Mainline positions often entail the performance
of teaching and administrative roles. The non-mainline
positions, on the other hand, are directly related to
research, teaching-research, and to some degree pub-
blication roles. In other words, there is a continuity
of positions for those scientists who perform teaching,
administrative, or consulting roles in their home country
and in the United States and also for those scientists

who enact research, teaching-research, publication, and
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professional roles. This point will be supported with
more evidence in Chapter 5 where it will be shown that
the work roles performed in the United States correspond
highly with the types of work roles performed in the
home country.

The second area of interest related to the center-
periphery ranking of nations is what type of exchanges
do the scientists see as existing between their home
country and one of the centers of scientific activity
the United State;? The respondents were asked to identify
if there are any networks of exchanges between their home
country and the United States in terms of communication
of information in journals and exchanges of journals,
trarsference of financial and other forms of resources,
sponsorhip of students, work contacts with scientists,
notification of current news and gossip and of the avail-
iability of positions in the United States and the home
country (question 39, interview schedule). The major
types of exchanges the scientists acknowledge as ex-
isting between the two countries are exchanges of re-
sources, students, and journals, What is of interest

to this discussion is the direction of these exchanges,

% An attempt was made also to identify the roles scien-
tists enacted in the exchanges between their home country
and the United States (question 40, interview schedule).
four-tenths of the eighty-two scientists gave non-
responses to the question and 1.5 per cent said they
didn't know if they played any role. As a result, this
question did not yield any results which could have
given insight into differences between scientists in
systemic linkage roles.
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i.e., are the exchanges reciprocal or non-reciprocal

and does perception of reciprocity vary with the systemic
and role circumscription of the scientists? Non-
reciprocal exchanges have been divided into two types:
a)one way exchanges from the United States to the home
country and b)one way exchanges from the home country

to the United States.

Table 21 indicates that scientists from developing
nations are more likely to view the network of ex-
changes to be non-reciprocal than scientists from devel-
oped nations., The latter scientists regard the ex-
changes as being reciprocal. In addition, more scien-
tists from developing nations see the direction of ex-
changes of a non-reciprocal nature to be flowing out
of the home country to the United States rather than
from this country to their nation. For those scien-
tists from developed nations who see non-reciprocity
of exchanges, the one way exchange 1is initié&ed by the
United States towards the home country rather than in
the opposite direction,

Scientists who perform teaching, administrative,
or consulting roles also identify non-reciprocal forms
of exchanges., Treir low role circumscribed counterparts,
on the other hand, see reciprocal exchanges existing
between the home country and the United States. Of the
high role circumscribed scientists, 28.6 per cent see

direction of the non-reciprocal networks to be from the
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Table 21: Systemic and Role Circumscription and
the Type of Exchanges Between the United
States and the Home Countries of the
Respondents: Reciprocal and Non-Reciprocal
Exchanges

Types of Systemic Role Circumscription*

Exchanges Circumscription

Between the p Low (Re-

United High (teach- search, teach-

States and High Low ing, Admin- ing-research,

the Home  (Devel- (Devel-  istration, Publication,

Country oping) eloped) Consulting) Professional)

Recip-

rocal 50,04 67.3% L47,.6% 73.7%

Non-Recip-

rocal

a)One way

Exchanges

From U,S.

to the Home

Country 23.5 15.4 28.6 17.5

b)One way

Exchanges

from Home

Country to

the U.S. 26.5 11.5 23.8 7.0

Non-

Response ———— 3.8 ——— .

Total 100.0% 100,0% 100.0% 100.0%

(N=30) (N=52) (N=21) (N=57)

#The N does not equal 82 because of non-responses to
question of work roles,

United States towards the home country and 23.8 per cent

say the exchanges are directed out of their country of

origin to the United States,

Similarly, 19.7 per cent

of these scientists who perform research, teaching-

research, publication and professional roles specify

one way exchanges from this country to theirs as the
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direction of the non-reciprocal network, whereas only
8.2 per cent identify an opposite directional flow,
from the home country to the United States,

Cautiously interpreting these findings because of
the small number of scientists involved in this analysis,
one can conclude that the systemic linkages between the
peripheral nations and the centers of scientific activity
in a field are of a non-reciprocal nature and the direction
of the exchange is from the center to the periphery or
vise versa., Between equal ranked nations, in the leader
or close behind the leader, ranks the exchanges are
reciprocal, i.e., both nations share in the initiating
and receiving of resources, information and students.

Two statements made by scientists yield an adequate
description of this difference between center and periph-
ery in exchange networks.

Describing the reciprocity of the systemic linkage
exchanges between his country and the United States, a
scientist from West Germany said: "every week scientists
in my department receive letters from Americans, Sometimes
they even call each other on the phone for critical dis-
cussions on a research problem. We often tell them of
promising students who are interested in their areas
and we arrange for these students to work in the United
States, The Americans also send students to us. We
also receive journals from your country and we send
ours to yours. So I must say in answer to your question

on direction, it occurs both ways."
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AChilean cardiologist described the non-reciprocity
of exchanges in the following manner: "to Americans,
we are a scientific backwater region. No one bothers
with us and no one knows that we even exist in the
United States. Sure we get journals from the U.S.,
but Americans don't read ours. I'm not even sure if
they receive them, When my colleagues and I write
letters to Americans telling them of our interest in
areas that they are working in, some never receive
replies, If they do, as I 4id, the Americans always
say 'what the hell are you doing in Chile.' Relatively
few of our students go abroad to this country and, many
do not return. We never had any American students, even
though our work is quite good. Sometimes American
cardiologists visit Chile for a vacation and, if they
run into one of us, they are quite surprised at the
dynamic research we are doing. My colleagues here don't
want me to return home, But I will., I like the back-
water region,"

In summary, scientists from developing nations
and those who are highly role circumscribed (teacher,
administrators, or consultants) in their home country
identify the positions of their home countries in a
ranking of nations as low or peripheral to the centers
of research in their fields. Scientists from developed
countries and those who are low role cricumscribed (re-
searchers, teaching-researchers, publishers and profes-

sional scientists), on the other hand, see their nations
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as centers or leaders in their fields. The peripheral
or center rank of their home country affects the type
of positions they occupy when they are employed in one
of the centers of activity in their field and the type
of exchanges they see as existing between their home
countries and the United States., These findings imply
that scientists from the periphery do not receive the
same level of support as do scientists from the center
in the United States and in the systemic linkages between
their nations and the United States. The consequences
of the stratification of nations in fields of science
then, are quite broad.

The evidence presented here suggests that future
research in the sociology of science must take into
account the differential status of nations in science
and the functions of rank for the center and periphery.
Such a line of inquiry may clearly demarcate zones of
power and influence between national scientific com-
munities, differential reward structures, and the
processes which lead to the maintenance of a status
position in the international scientific community.

It also raises the question of how can peripheral
nations become upwardly mobile in a system where ex-
isting power,privilege and prestige, generates future
power, privilege and prestige. Can peripheral nations
be individually upwardly mobile or must they use a

process similar to "sanskritization" to change their
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position to that of a center? The latter avenue to
mobility is suggested implicitly in the advocacy

of the development of regional centers of reééarch in
critical areas of the field by scientists, politicians,

and change of agents in the developing world.

Another critical question is the following: If
mobility is no longer possible in some fields because
of the strength of the leading nations, might not an
avenue of mobility for a peripheral nation be investment
of financial and social support in another field in
which there are no leaders? For example, in one of the
interviews, a biologist stated that Red China is now
giving enormous support to the biological sciences in
the hope of becoming the center of the biological
revolution in the next century. In this way, China
moves ahead of the Western nations who have been in
the past the center of research for the physical science
revolution. Since both the physical and biological
sciences require enormous expenditures from the gross
national products of nations to support adequate re-
search and educational institutions in these fields,
the majority of developing nations can never compete
head on with the developed nations in these areas,
The only hope for these nations is either the formation
of coalitions in the form of regional science institutionms,
as has already been suggested, or investment in the social
sciences or other fields in the physical and biological

sclences untouched by the centers, where the level of
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support needed to give birth to and sustain such

institutions is still relatively small,

Research aimed at explorations in this domain of
inquiry in the sociology of science could yield, not
only critical information on variations in the international
scientific community, but also knowledge of international
stratification systems and of such stratification phe-
nomena as mobility patterns, caste and class formation,

and status crystallization among nations,






Chapter 4

Homogeneity and Heterogeneity
in the Scientific Community
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In Chapter 2, a considerable degree of homogeneity
was seen as existing in this group of visiting foreign
scientists with reference to their exposure to disso-
ciative experiences and role circumscription. This
section of the dissertation will probe into the degree
of homogeneity of the respondents in terms of their in-
volvement in third cultural networks, their orientation
to work, social interaction and living location, their
post-modern perspectives, their worldmindedness, their
societal and scientific responsibility, and their profes-
sional and non-professional behavior, Variations in the
behavior and attitudes of scientists with regard to these
variables will be explained by either the scientists!
degree of exposure to dissociative experiences or by
their systemic and role circumscription in the home

country, as proposed in propositions 4 through 11,

Third Cultural Networks, Proposition 3 relates the level

of exposure to dissociative experiences to involvement

in third cultural networks in the following fashion: the
greater the level of exposure to dissociative experiences,
the greater the involvement in third cultural networks.
The point of emphasis in this proposition is that phy-
sical mobility and psychic mobility act as stimuli to

the establishment of social relationships which transcend
the cultures of the actors involved. While participating
in such relationships, the various actors perform roles

as cross-cultural mediators. In this section of Chapter 4
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the degree of third cultural involvement of the

visiting foreign scientists will be explored.

Table 22 indicates that the respondents in
this study participated in situations previously
described as third cultural. The visiting foreign
scientists have through their participation in meet-
ings of scientific associations established collegial
and friendship ties with scientists in other nations,
and their networks in their work situations in the
United States - characterized by interaction with
scientists from countries other than their own., With
regard to their networks outside of the work situation
in the United States, their social relationships have
been divided into four categories: 1)interaction with
people who work at the same place, 2)interaction with
people who work elsewhere, 3)interaction with people
in the same field as the respondents', and 4)interaction
with people outside of the respondents' fields. This
categorization was made to find out whether or not the
third cultural networks outside of the work setting
were composed primarily of individuals who work with
the scientists in the same laboratory or office and
to determine whether or not they were 1limited to
individuals in the same field. The results indicate
that across all four of these categories, the scien-
tists have established social relationships with

individuals from other countries. The high non-response






112

rate in the category of interaction with people who
work elsewhere indicates that it is with these indi-
viduals that the respondnets tend to have the weakest
contact.

Table 22 also shows that the respondents split
almost evenly on the variable Nature of Arrival in
the United States. Nearly one-half of the scientists
had their current trip to this country sponsored and
47,8 per cent relied on personal resources., Hence,
it is only on this index of third cultural involvement
that there is a marked degree of variation. The other
indices again reveal the homogeneity of the behavior
of the scientists.,

The relationship of the various indices of level
of exposure to dissociative experiences and the indices.
of third cultural network involvement is explored in
Table 23. The results presented in this table are quite

mixed in terms of their support of proposition 3.

Looking at all of the correlations of dissociative
experiences to involvement in third cultural networks
as a whole, one can only say that it appears that the
two are unrelated to one another., In spite of the fact
that a definite statement cannot be made concerning the
status of proposition 3, some conclusions concerning the
relationship of dissociative experiences to involvement

in third cultural networks can be made,
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First of all, those scientists who have had
cross-societal educational and work experiences
commonly interact with people from their home country
in and outside of the work situation in the United
States. Hence, prior work and educational experiences
abroad have not stimulated the growth of third cultural
networks in the respondents' current trip to the United
States. Moreover, cross-societal work experiences have
not been of assistance to the respondents in the establish-
ment of communication and friendship tieg with scientists
from other nations at meetings. 1In contradistinction,
educational experiences abroad, along with making trips
to developed and developing countries, interacting with
foreigners in the home country and belonging to scien-
tific associations in other nations have enabled these
scientists to use scientific associations as a setting

for the development of third cultural social relationships.

Secondly, making trips to developed countries
appears to be the most functional of the dissociative
experiences for the development of third cultural net-
works in and out of the work situation and for obtaining
sponsorship for the current stay in the United States.
This finding indicates that the making of trips to coun-
tries has most likely given scientists who have been
abroad appropriate experience in establishing social
ties with nationals from other countries in the United

States. BRelying on their cross-societal background,
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these scientists seek out individuals not from their
home country for interaction. The same conclusion can
be drawn for those scientists who have been abroad to
developing countries with reference to interaction
patterns outside of the work situation with people

who work at the same place as the respondents and who

are in the same field as they are,

Additional support is given to this conclusion
in the findings presented in Table 8 in Chapter 1.
There, educational and work experiences abroad were
unrelated to making trips to developed and developing
nations. These results indicate that possibly foreign
educational and work experience does not give the ex-
periental base for participation in third cultural
networks as does the foreign experience abroad apart
from educational and work purposes. Educational and
work experience abroad may in fact not be a stimuli
for participation in third cultures at least with
reference to third cultural network involvement.
Since these experiences were only temporary and time
consuming, the respondents may not have been involved
with members from other countries and may not have
absorbed the cultural patterns which were divergent
from their home countries while obtaining their doctor-
ate or its equivalent or working. Even though the
trips scientists made to developed and developing coun-

tries were also temporary (usually less than a month),
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the respondents were heavily involved in cross-cultural
interaction. The majority of the respondents who made
such trips stated the purpose of their journey abroad
to be contacting scientists from other nations who
were engaged in similar work as theirs. They saw them
at conferences or in the scientists! laboratories. In
addition, they used such periods to vacation and to see
another country.

An additional varliable of importance 1is status.,
During the foreign educationaland work experiences,
the scientists are students and do not have established
professional identities in the social system of work,
However, during their trips to developed and developing
countries, they are interacting as colleagues with the
scientists they visited, rather than as students with
their professors. Hence, the making of trips abroad
may be more dissociative than foreign educational and
work experiences because of the divergent status positions

held by the scientists in each of these experiences.

Finally, the relationship among the psychic mobility
indices of dissociative experliences and the involvement
of the visiting foreign scientists in thiri cultural net-
works 18 quite mixed. Interacting with foreigners in the
home country 1is not related to sponsorship of the current
trip to the United States nor to participation in third
cultural networks in and outside of the work situation,

Yet, it is functional for the establishment of third
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cultural networks at scientific association meetings.
Similarly, membership in associations in other countries
besides the home country is functional for third cultural
involvement at meetings and also for such involvement with
people who work at the same place but outside of the work
situation., Respondents who hold such memberships, on the
other hand, tend to interact only with people from their
home country when their interaction partners work else-
where or are in their field. Ianguage facility in English
may be a factor here. A lack of facility in English may
account for participation with individuals from the home
country rather than with a binational and multinational
groups. Upon this evidence, one can conclude that only

in certain situations does psychic mobility in the home

country stimulate involvement in third cultural networks.

Post-Modern Orientation., As previously noted, Waisanen

has proposed that exposure to dissociative experiences
enables a social actor to transcend his social-cultural
milieu and through this process develop attitudes which
can be called trans-national. Following this thesis, the
first chapter proposed that for the population in this
study such dissociative experiences would foster the
growth of a "post-modern® orientation. Accordingly,
proposition 4 was developed to explore this relation-

ship: the greater the exposure to dissociative experiences,

the greater the post-modern orientation.
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Questions 67 and 69 in the interview schedule

were used to develop a set of fixed alternative ques-

tions which could measure post-modern orientations.

These questions were incorporated in question 49 on

the questionnaire (see Appendix A).

Agreement or Dis-

agreement with the items in the question were scored

as post-modern or non-post-modern in the following

manner:

Statement

"My country should stay
as it is, ie., it should
not change,"

"What my country needs
most is greater eco-
nomic development,"

"A greater effort in
my home country must
be placed on a re-
discovery of its past,"

"The values of science
should influence the
values and ways of life
of the people and leaders
of my country."

"The problems of con-
fronting my country
must be seen as in-
ternational in
nature,"

"My country should
follow and develop its
own course thru history
and not copy other
nations."

"There should be more
international co-
operation between

my country and other
nations,."

Agreement

Non-Post
Modern

15

Post-Modern

Non-Post-
Modern

Post-Modern

Post-Modern

Non-Post-

Modern

Post-Modern

Disagreement

Post-Modern

Non-Post-
Modern

Post-Modern

Non-Post-
Modern

Non-Post-
Modern

Post-Modern

Non-Post
Modern

15 Agreement on this item is essentially indicative of a
transitional stage prior to the emergence of a post-modern
orientation.
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Following this scoring scheme, Table 24 reveals
that the majority of scientists have a post-modern
orientation. They view the future of their home coun-
try in dynamic terms rather than static and reject a
nostalgic perspective for their home country. They
also see the future of their home country from an
international viewpoint stressing that the problems
facing their home country are international in nature.
Accordingly, their nation along with other countries
cannot develop their own course in history but must
work together with a spirit of international coop-
eration. These visiting foreign, scientists also
emphasize a need for a proliferation of the values
of science, rationality and experimentation through
the general masses and leadership of their home coun-
tries. This type of future orientation is, as described
earlier, post-modern.

The relationship of post-modern orientation to
dissoclative experience as formulated in proposition
4 is supported in Table 25, Four of the six indices
of level of exposure to dissociative experiences are
in the main positively correlated with post-modern
orientation items. Work experience abroad, making
trips to developed countries, and the two psychic
mobllity indices (interacting with foreigners in the
home country and memberships in scientific associations

In other countries) have fostered the growth of post-modern
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orientation. Obtaining a doctorate and its equivalent
in another country and making trips to a developing
country are in general negatively correlated with this
type of perspective on the future., Educational ex-
rerience abroad is related to a post-modern orientation
only with reference to greater economic development.
The only index of such a perspective which is related
to making trips to developing countries is a rejection
of an isolationist view of the historical development
of the home country.

Table 25 also reveals that those scientists who
have been physically and psychically mobile commonly
reject the viewpoint that the problems confronting their
home country are international in origin., BRather, they
usually view the problems of their nation as being in-
digeneous to it. This result indicates that exposure
to soclio-cultural patterns of other nations makes in-
dividuals more cmnscious of the divergence of their own
social system from others. Instead of identifying the
similarities amongst their system and others, these
respondents emphasize the uniqueness of their socilety
relative to others. Such an emphasis implies that these
individuals have used other nations as yardsticks of
comparison with their home country. This comparative
perspective can be characterized as an evaluative ability.

Evaluation of one's own system and others is an outcome

of dlssociative experience and is in keeping with the
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model that Waisanen has proposed (1969: 7). Since
evaluation is a result of exposure to other systems

and because only 10.7 per cent of the respondents had
non-post-modern orientation on this item, these negative
correlations will be considered as supportive of the

proposed relationship.

In summary, proposition 4, the greater the exposure
to dissociative experiences, the greater the post-modernity,
has been supported. Those scientists who have been phy-
sically and psychically mobile view the future of their
home country in a post-modern manner i.e., the physical
and social environment of the home country and the world
are conquered through the application of science at an
international level or the application of international

science at the national level.

Universalistic Orientations to Work, Social Interaction

and Living lLocation. Earlier it was suggested that scien-

tists who were physically and psychically mobile would

be more universalistically oriented than scientists who
did not have such an exposure to dissociative experiences.
Accordingly, it was proposed the following propositions:

Proposition 5: The greater the dissociative
experiences, the greater the
universalistic orientation to
work,

Proposition 6: The greater the dissociative
experiences, the greater the
universalistic orientation to
social interaction,

Proposition 7: The greater the dissociative
experiences, the greater the
universalistic orientation to
living location.
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Universalistic orientation to work, social interaction,
and living location has been defined previously as a
lack of boundedness in one social system in terms of
where a social actor would work, who he would associate
with, or where he would prefer to live., To measure the
first item of a universalistic orientation, we selected
questions 159 on the interview schedule and 40 on the
questionnaire. Both of these questions ask the re-
spondent if he has a preference to where he works.
Similarly, with reference to a universalistic orienta-
tion to social interaction and living location, the
visiting foreign scientists where asked if they had

a preference of persons with whom they would interact
with (question 147, interview schedule) and a pre-
ference on which country or countries they would pos-

sibly live in (question 161).

Table 26 reveals that the majority of scientists
are universalistically oriented with reference to work
and social interaction, but particularistically orien-
ed to living location., The 74.4 per cent of the re-
spondents on the interview who are particularistically
oriented made a preference for either their home country
or the United States., These respondents selected their
home country for several reasons, First and primarily,
they had identified their nation as their home society.
Moving to another country would entail for them a loss

of familial and friendship ties which they valued highly.
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Table 26: Percentage Distribution of Respondents
Type of Orientation to Work, Social
Interaction, and Living Location:
Universalism and Particularism

Type of Social

Orientation Work Interaction Living Location
Universal-

istic 66.7% 54.9% 18.3%
Particular-

istic 29.3 30.5 4.4
Non-

Response L,o 14,6 7.3
Total 100,0% 100,0% 100.0%

(N=222) (N=82) (N=82)

Table 27: Dissociative Experiences vs.
Universalistic Orientation to
Work, Social Interaction, and
Living Location

Type of Universalistic Orientation

Dissocilative Social

Experiences Work Interaction Living location
(N=222)  (N=82) (N=82)

Foreign Ph.D,

Educational

Experience -+390 «260 -.356

Foreign Work

Experience « 307 .030 -.465

Trips to Devel-

oped Countries ,031 . 301 216

Trips to Devel-

oping Countries .091 «359 247

Interaction with

Foreigners «153 -.488 -.383

Memberships in
FPoreign Scientific
Associations 024 « 525 - 469
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Secondly, some respondents felt that they would have
difficulty in adjusting to cultural patterns in another
country. Moreover, some of these respondents cherished
their cultural heritage over the culture of others. They
believed their society had something to offer which others
did not. Along thse lines, some respondents felt other
cultures, specifically the United States, over stressed
the Protestant Ethic of work over enjoyment with an
overemphasis on work. As one scientist from Australia
said, "I'd rather have a beer with friends and play the
horses, than work all the time like these Americans."
Others saw their home country as being more rewarding

for raising children because from their perspective their
culture stressed healthier attitudes toward life, e.g.,

a lack of stress on violence; or occupational success

is not the only important thing in life.

Those foreign scientists who made a preference
for a nation other than their home country picked some
highly developed nation such as the United States, England,
or West Germany as their choice of a living location. The
ma jor factor at work in this selection was a desire to
partake of the riches and comforts of a technological
society. Their vision of these countries were similar to
the images held by early immigrants to the United States,
namely, the highly developed nation is a “land of oppor-
tunity," where material and social success is readily

possible in one's life time. Some of these respondents
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united their work location choice with this selection
of a residential site., In these more developed coun-
tries, they felt they could achieve the best of both
worlds: they could find funds and colleagues for work
and, at the same time, enjoy the comforts of life.

The preference of a highly developed nation for a

living location, as can be expected, was usually made

by those scientists who came from developing nations.,

These particularistic orientations to living
location are 1n general associated with an exposure
to dissociative experience, as Table 27 reveals. Two
of the physical mobility indices, educational and work
experience abroad, and both of the psychic mobility
indices (interacting with foreigners in the home coun-
try and memberships in foreign scientific associations)
are negatively correlated with a universalistic orien-
tation to living location, Only the making of trips
to developed and developing countries in a professional
status seem to foster a universalistic orientation,
ie., having no preference for a residential site. These
results indicate that exposure to dissociative experiences,
save for Jjourneys to other nations apart from working and
receiving an education, foster an awareness of specific
choices of a living location. As in the prior section
on post-modernity, this finding suggests an evaluative
ability. By becoming conscious of alternatives to the

socio-cultural patterns, those scientists who have been
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exposed to dissociative experiences are selective in
identifying the place where they would like to live,
Accordingly, proposition 6 should be reformulated in
light of this evaluative component: the greater the
dissociative experiences, the lesser the universalistic
orientation to living location.

The relationship of exposure to dissociative ex-
periences and a universalistic orientation to social
interaction, on the other hand, is supported in Table
27. Sclentists who have had physically and psychically
mobile experiences commonly make no preferences by
general categories of human identity in their choices
of interaction partners in their social 1life, Most of
the respondents felt that cultural differences, political
background, race or any other similar categories did not
affect their decision as to whom they prefer to or actually
interact with.

In contrast, proposition 5 is only weakly sup=-
ported in Table 27. Accepting employment in another
country or countries is positively associated with work
experiences abroad and interacting with foreigners, not
associated with making trips to developed and developing
countries and memberships in foreign associations, and
negatively correlated with obtaining a doctorate or its
equivalent in another country. This weak association of
dissociative experience and universalistic orientation

to work can be clarified through an examination of Table 28,
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The respondents were asked on the questionnaire
to identify how important or unimportant the following
items were in their decisions on where they would work:
country, salary, quality of scientists, quality of re-
search facilities, and preferences of their wives and/or
children (question 41, questionnaire). As Table 28 dis-
closes, the majority regard each of these factors to be
important in their initial choice. The quality of scien-
tists and research facilities are the most important

and familial desires the least important.

Interview respondents were asked a similar question
(question 160, interview schedule) and again a similar
distribution emerges. The majority of respondents, 70,6
per cent identified professional factors, such as avail-
able funding for research projects, the quality of scien-
tists, students, and research faclilities, etc. as important
in their preference of a country to work in., The next
ma jor factor was the country, 18.9 per cent of the in-
terview respondents. Idiosyncratic desires, e.g., ability
to make friends, personal likes and dislikes, accounted
for 5.2 per cent, Familial reasons were given by 3.3
per cent and 2,0 per cent of the responses were uncodable,
These results convey that there are definite factors which
are incorporated in the decision of a location for employ-
ment., The uniformity of selections of these factors by
the scientists accounts for the low association between

dissociative experience and a universalistic orientation
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to work.

In summary, exposure to dissociative experiences
is related to a universalistic orientation to social
interaction and to a particularistic orientation to
living location. 1Its relation to a universalistic
orientation to work, however, is weak and is in part
attributable to the factors the visiting foreign scien-
tists have identified as important in their selection

of a locus of employment,

Worldmindedness, The relationship of dissociative

experiences to this orientation was supported in the
section on the post-modern orientation of scientists.

In addition, the visiting foreing scientists, in general,
stressed an international perspective on the future 1i.e.,
international cooperation in solving problems is stressed.
This section explores a related issue: the degree of
worldm indedness of the respondents and the relation-
ship of worldmind.edness to exposure to dissociative
experiences as forwarded in proposition 8. As pre-
viosuly stated, worldnimdedness is condlered to be

a "world view" in which the social actor defines his
relationship to the world to be characterized by a
spirit of cooperation where national differences dis-
appear and the world community of man emerges and where
cooperation between nations in the solution of common
problems takes precedence over an isolationist and na-

tionalistic perspective.
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The respondents were asked in the interview and
the questionnaire the open-ended question: "what affect
have your experiences here and in other countries had
on the way you view people, societies, and the world?*
(Qustion 50, questionnaire, and question 234, interview
schedule). Several items of information derived from
responses to this question are relevant to a consideration
of worldmindedness. First of all, did this trip to the
United States and prior journeys to other countries have
an effect on the world view of the visiting foreign scien-
tists? This portion of the data is called "world view
change: effect®. In this category, responses to the
question are coded: 1)a world view change did occur
and it was described; 2)a world view change occurred,
but no description of the change was given; and 3)no

change in the world view was reported.

The second item of information concerned the ref-
erent of the world view change, i.e., was the world
view change either country or transnationally oriented?
This imformation is called "world view change: ref-
erent". Responses which were similar to the following
were coded as a trans-national orientation: "I have
become conscious of the similarities amongst people
throughout the world." "The globe seems smaller to
me." "I have found a common humanity to exist and I
know we will be able to solve the problems facing us."

This referent to the world view change is a country
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orientation when the scientists made statements similar
to these: "I know how far behind our country is from
other countries in terms of its progress."™ "I have be-
come conscious of the grandeur of the history and culture
of my nation." "After being in the United States, I

have seen what the difference is between the 'haves!

and the 'have nots!',."

The final plece of data is most relevant to world-
mindedness and is entitled "world view change: directiorn."
Here responses to the question were coded with reference
to whether or not the change in the world view led to
an increase of worldmindedness or nationalsim, If the
respondent said that as a result of his trips to another
nation, he has become knowledgeable of the common humanity
of man, or that he now feels that the similarities amongst
men are more important than the differences, or that his
political, religious, and racial backgrounds no longer
interfere from his standpoint in his interaction with
people from other nations, I have coded his response
as worldmindedness. If on the other hand, his responses
were similar to the following I have coded his reply as
nationalism: "My nation is more important than others."

"Only people in my home country know how to live."

As Tables 29, 30, 31 show, the majority of respondents
have recorded changes in their world views as a result of
cross-soclietal movement. Only 7.2 per cent of these

scientists could not and did not depict the nature of
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the change., In describing the referent of the change,
73.5 per cent of the respondents used the world rather
than a country as the main point of their discussion.
Finally, the impact of cross-societal journeys on the
direction of the world view change is reported as being
towards worldmindedness rather than nationalism.

World view change is, in general, negatively cor-
related with exposure to dissociative experiences, i.e.,
the lesser the exposure to dissociative experiences, the
greater the world view change as Table 32 indicates. The
implications of this finding is that the current trip to
the United States for those scientists who have not been
exposed to the various types of dissociative experience
has had a greater effect upon them than those who have
had such experiences. For these scientists, then their
stay has been quite dissociative. This finding implies
that the first trip results in greater change than sub-
sequent trips, Future trips, therefore, become routinized.

The second implication of the results is that scien-
tists who have made trips to developing countries and
who have interacted with foreigners in the home country
have had changes occur in their world views as a result
of thlis trip to the United States and other trips they
made abroad prior to their current journay. Changes
did not occur in those scientists who have educational
and work experiences abroad, made journey to developed
countries, and belong to associations in other countries.
Concerning "world view change: effect," one must be

cautious in arriving at a conclusion with reference to
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Table 29: Percentage Distribution of World
View Change: Effect

World View Change:

Effect Per Cent
Change Described 69.8%
Change not Described 7.2
No Change 8.1
Non-Response 14.9
Total 100.0%
(N=222)

Table 30: Percentage Distribution of World
View Change: Referent

World View Change:

Referent Per Cent
Trans-national Orientation 73.5%
Country Orientation 25.8
Non-Response o7
Total 100.0%
(N=155)*

*The N does not equal 222 because of the respondents
who 414 not describe the change in their world views
--16, who did not have any change --18, and the 33
who did not respond to the question.

Table 31: Percentage Distribution of World
View Change: Direction

World View Change:

Direction Per Cent
Worldmindedness 67.7%
Nationalism 25,8
Non-Response 7.1
Total 100,0%
(N=155)%

The N does not equal 222 because of the respondents who
did not describe the change in their world views--16, who
did not have any change--18, and the 33 who did not
respond to the question,
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the relationship of dissociative experience to it
because only 8.1 per cent of the respondents identified
no change as occuring.

A transnational referent, however, is also associated
with exposure to dissociative experiences. Those scien-
tists who have not had these experiences cast their
description of the type of effect trips to other nations
have on them in terms of a country referent, i.e., their
orientation identifies a change in attitude toward a
particular country, its people, and its culture. Those
scientists who have been exposed to dissociative ex-
periences, on the other hand, use a trans-national
orientation to describe the changes in their world
view, i.e., they have become conscious of the similar-

ities of people throughout the world.

In addition, exposure to dissociative experiences
is weakly correlated in a positive direction with a
growth of worldmindedness rather than nationalism. Those
scilentists who have such experiences say that they have
become more conscious of the international and trans-
cultural nature of the world and their place in it.
Scientists who have not had dissociative experiences,

on the other hand, see the world in an opposite manner,

Considering the positive correlations between
dissociative experience and world view change referent
and direction together, one can conclude that proposition

8 has been substantlated: the greater the dissociative
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Table 32: Dissociative Experiences vs.
Worldmindedness: World View
Change Effect, Referent and
Direction

World View Change:

Dissociative Effect Referent Direction
Experiences (N=222) (N=155) (N=155)
Foreign Ph.D.

Educational

Experience -e277 «230 .099
Foreign Work

Experience -.292 -.120 -.300
Trips to Devel-

oped Countries -.233 «355 .249
Trips to Devel-

oping Countries «260 177 .001
Interaction

With

Foreigners 0212 «362 -.,080

Memberships in

Foreign Scien-

tific Asso-

ciations - k48 . 364 . 504

experience, the greater the worldmindedness,

Social and Scientific Responsibility, In Chapter 1,

several repercussions of systemic and role circum-
scription were analyzed at a theoretical level., One
of the effects of being system and role bounded was
identified as a greater commitment to social respon-
sibility, i.e., an awareness and acknowledgment of

the interdependent relationship of science and society.
Two dimensions to social responsibility were indicated.

The first is a societal dimension in which the scientist
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is concerned with the possible consequences of his
work on his society and the world. The second dimen-
sion is a scientific responsibility towards the scien-
tific community in terms of a commitment to the train-
ing of future generations of scientists. In light
of this discussion, the following proposition was
outlined: The greater the systemic and role circum-
scription, the greater the social responsibility at

the societal and scientific levels.

To measure the first dimension of social respon-
sibility, scientists were asked: 1)if they felt a
sense of responsibility for the possible social con-
sequences of their research (questions 29, questionnaire
and 76, interview schedule), 2)if they approved of the
involvement of scientists in national decision making
(question 31, questionnaire), and 3)if they determined
their choice of a research topic on the basis of problems
facing mankind, or facing their home country, or scien-
tific problems (question 27, questionnaire). The scien-
tific dimension of social responsibility is measured
by the questions which asked if the scientists felt
they had an obligation to the training of future gener-
ations of scientists (questions 19, questionnaire and
195, interview schedule) and why they felt obligated
(question 196, interview schedule)., In addition, if
the sclientists chose research topics as the basis of

scientific problems rather than problems facing mankind
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or their home country, this choice will be considered

as a measure of scientific social responsibility.

Table 33: Percentage Distribution of the
Indices of Social Responsibility
at the Socletal Level and Type
of Responsibility

Indices of Societal Social Responsibility:

Attitude
Toward Choosing Choosing
Perceived Scien- Problems Problems
Type of Soc. Res- tists in Relevant Relevant
Respon- ponsibil Decision to Mana to Home
sibility: ity Making kind Country
Soclal
Respon- ,
sibility 85.6% 53.6% 70.0% 67.9%
No Respon-
sibility 10.8 24,3 25.0 26,4
Un-
decided ———— 22.1 ———— ————
No Res-
ponse 3.6 1.0 5.0 5.7
Total 100,0% 100.0% 100,0% 100,0%
(N=222) (N=140) (N=140) (N=140)

The majority of scientists, as Table 33 reveals,
feel socially responsible at the societal level: 85.6
per cent feel a sense of responsibility for the pos-
sible soclal consequences of their work, 53.6 per cent
approve of the involvement of scientists in national
decision-making structures, and 70 per cent and 67.9
vrer cent respectively say that the problems facing

mankind and their home country are important in their

selection of a research topic. Again there is a striking
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uniformity of attitudes shared by these scientists.
Even though there is this uniformity of a belief in
social responsibility, these scientists do not act

out this belief except with referenc$6to factors
influencing a choice of research problems. When

they were asked if they belong to any organizations
which promote an awareness amongst scientists of their
possible social responsibility, e.g., the Bulletin

of Atomic Scientists, only seven of them hold such
memberships. Moreover, the scientists were asked

if they were involved in any way in changing their
home country. Only eight said they had acted as
change agents. When asked why they were not involved
in changing their society, the replied were either
*I'm too involved in my work to bother with it," or
"It's outside my role as a scientist." In short,
social responsibility at the societal level is an
attitudinal rather than a behavioral norm for these
scientists, except with reference to factors affecting

the choice of research topics,

1b1n the next section the non-professional participation
of these scientists will be examined and the results will
show that the majority of scientists do not participate
in extra-scientific affairs. This non-participation and
the lack of a behavioral dimension to social respon-
sibility indicate that the visiting foreign scientists
can be considered "social celibates.," All of their act-
ivities are oriented around the scientific community and
this orientation requires a large investment of time and
energy. Involvement in extra-scientific affairs at the
community and national level would detract from their

investment capabilities in the scientific community in
(continued on next page)
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Table 34: Percentage Distribution of Social
Responsibility at the Scientific
Level: Obligation to Next Generation
of Scientists

Obligation to
Next Generation

of Scientists Per Cent
Yes 85.2%
No 7.2
Non-Response 7.6
Total 100.0%
(N=222)

Table 35: Percentage Distribution of Social
Responsibility at the Scientific
Level: National and Ifiternational
Obligation to Next Generation of
Scientists

Type of Obligation
to Next Generation

of Scientists Per Cent
National 23.2%
International 52,4
Don't Know k.9
Non-Response 19.5
Total 100.0%
(N=82 )

tc6ﬁtInugufrrnm-grevtvus-gage)
B‘terms of research productivity as probes on these

questions indicated. By restricting their activities

to science, they feel they increase their productivity
level, Moreover, as the above section reported, many
scientists feel extra-scientific involvement is outside

of their role as a scientist., 1In this way, the lack of
participation in activities outside of the scientific com-
munity resembles the function of celibacy in the Catholic
Church at an "ideal" level where priests restrict their
duties to their roles as a priest by avoiding participation
in outside organizations and marriage, having more time to
devote to their priestly functions,
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Table 36: Percentage Distribution of Social
Responsibility at the Scientific
Level: Level of Importance of Scien-
tific Problems as a Factor in In-
fluencing Choice of Research Topics

Level of Importance
of Scientific Problems
as a Factor Influencing

Choice of Research Problems: Per Cent
Important 91.5%
Unimportant 7.3
Undecided ————
Non-Response 1.2
Total 100,0%

(N=140)

On the scientific dimension to social respon-
sibility, Tables 34, 35, and 36 indicate that most
of the écientists used scientific problems as a
criterim for the selection of a research topic and
expressed an obligation to the next generation of
scientists., When asked why they had this obligation,
two major types of responses emerged., The majority
saild they are engaged in or would engage in training
a future generation of scientists because of a com-
mitment to the growth of the international community
of sclientists. A minority said that they were obligated
because they needed to bulld up science in their home
country. The former is called in Table 35, an in-
ternational obligation and the latter a national obliga-

tion.



144

Table 37: Systemic and Role Circumscription vs.
Societal and Scientific Social Respon-
sibility

Type of Circumscription:

Type of
Responsibility Systemic Role

a) Societal
Perceived Social
Responsibility (N=222) 492 .150

Attitude Toward Scientists
in Deci sion Making (N=140) «265 .137

Choosing Problems Relevant to
Mankind (N=140) -.090 -.300

Choosing Problems Relevant to
Home Country (N=140) 404 .137

b) Scientific
Obligation to Next
Generation (N=222) -.136 .187

Type of Obligation to Next
Generation (N=82) .258 -.015

Choosing Problems Relevant
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